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IIporpaMmmbl y4eOHBIX MPEAMETOB

Martemaruka. Aareopa. I'eomerpus

IHosicHuTeIbHAA 3alIUCKA
MaremaTtrueckoe 00pa3oBaHUE SBISETCA O00S3aTENbHOM M HEOTHEMJIEMOW YacThIO OOIIETOo
00pa30BaHus HA BCEX CTYNEHsX IMIKojbl. O0ydeHne MaTeMaTUKe B OCHOBHOMW IIKOJI€ HAaIIPaBJIEHO
HAa JIOCTH)KEHUE CIIENYIOIINX Yyenell:
Bunanpagnenuu nuunocmmuozo pazeumus:
* (opmHpoBaHUE MPEICTABICHUNA O MAaTEeMaTUKE, KaK 4acTH OOILeYeI0BEYECKON KYIbTYpHI, O

SHAYUMOCTHU MAaTEMaTHUKU B pa3BUTHU HUBUJIIU3AallUXM U COBPEMEHHOTI'O 06HleCTBa;

* DPa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYJIbTYpbl pPEYH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

* (OpMHPOBAaHHE WHTCIUICKTYAIbHOW YECTHOCTH H OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOJOTICHUIO MBICIUTENIBHBIX CTEPEOTUIIOB, BHITEKAIOIINUX U3 OOBIIEHHOTO OMBITA;

¢ BOCIIMTAaHUC KAa4CCTB JIMYHOCTH, 066CH6‘-II/IB3,IOHII/IX COIMAJIBHYIO MO6I/IJIBHOCTI>, CIIOCOOHOCTH
MMPpUHHUMATb CaMOCTOATCIIbHBIC PCIIICHUA,

° q)OpMHpOBaHI/Ie KadyeCTB MbIIJICHUA, HCO6XOIH/IMBIX IJid  ajantaguyu B COBPEMCHHOM
MH(OPMaLlMOHHOM OOLIECTBE;

* Ppa3BHUTHE MHTEpEca K MaTEMAaTHYECKOMY TBOPUECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEIH;

B memanpeomemnom nanpaenenuu:
* pa3BUTHE TMPEJACTABICHUA O MaTeMaTHKe Kak (opMe ONHWCAHWS W METOJe TO3HAHMS

HeﬁCTBHTeHBHOCTH, CO31aHHuC YCJIOBI/Iﬁ JJIA HpI/IO6peTeHI/I${ MICPBOHAYAJIIBHOI'O  OIIbITA
MaTeMaTUYCCKOTO MOACIINPOBAHUAA,

* (dopMupoBaHHE OOIMX CHOCOOOB HWHTEIIEKTYalbHOM NeATEeIbHOCTH, XapaKTEPHBIX IS
MaTeMAaTUKU U SIBISIOMIMXCS OCHOBOM MO3HABaTENbHOM KYNIbTYpbI, 3HAYMMON ISl PA3IMYHBIX
cdep YenoBeYeCKOM e TENbHOCTH;

B npeomemmnom nanpagnenuu:
. OBJIa/ICHUE MAaTEeMaTUUYECKUMU 3HAHUSAMHU U YMEHUSAMHU, HEOOXOIMMBIMU IS IPOIOJKEHUS
00pa3oBaHMs, U3YUEHHS] CMEKHBIX JUCLHUILINH, IPUMEHEHUS B TIOBCEAHEBHOMN KU3HMU;
* co3maHue (QyHIamMeHTa a8 MaTeMaTH4ecKOro pas3BUTHSA, (OPMHUPOBAHUS MEXaHHU3MOB
MBIIUICHUS, XapaKTEPHBIX JJII MATEMATHYECKON EATEIbHOCTH.
3aoauu:
® OBJAJETh CUCTEMON MaTeMAaTUYECKUX 3HAHUM U YMEHUM, HEOOXOAUMBIX JUIsl IPUMEHEHUSI

B HpaKTquCKOfI ACATCIIBHOCTH, NU3YYCHHUUN CMCKHBIX JUCIUIIINH,

® CrI0COOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, OPMHUPOBATH KayeCcTBA, HEOOXOIUMbIE
YeJIOBEeKY JUId TIOJTHOLICHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE
MaTEMaTHYECKON JEATENBHOCTH: SICHOCTU U TOYHOCTH MBICIH, UHTYULMH, JTOTHYECKOTO
MBILUIEHUS, TPOCTPAHCTBEHHBIX IMPEJICTABICHUM, CIHOCOOHOCTH K IPEOJOJICHHUIO
TPYIHOCTEH;



e (opmupoBaTh mpeacTaBieHUs 00 UACSIX U METOAAX MATEeMATHKH KaK YHHUBEPCAIBHOTO
SI3bIKa HAYKU U TEXHUKH, CPEJICTBAX MOAEIIMPOBAHUS SABJICHHUI U MPOLIECCOB;

® BOCHHTBHIBATH KYyJIbTYpy JIMYHOCTH, OTHOIICHHE K MareMaThKe KaK YacTh
00IIeUeI0BEYECKOM KYIbTYphI, UTPAIOIIE 0COOYIO POIh B OOIIECTBEHHOM Pa3BUTHHU.

Conep:xxaHue MaTeMaTH4eCKOro 00pa3oBaHus

CopepxaHue MaTeMaTH4eckoro o0pa3oBaHMsl B OCHOBHOI IKoJie (hOpMUPYETCS HA OCHOBE
(byHIaMEHTABHOTO S/Ipa MIKOJIBHOTO MaTeMaTuyeckoro oopazoBanus. OHO B OCHOBHOM ILIKOJIE
BKJIIOUAET CIEAYIOIIUE pasleNbl: apugmemuxa, anecedpa, QYHKYuu, 6epoamHocms U
cmamucmuxa, ceomempus. Hapsay ¢ 3TUM B HEro BKIJIIOUEHBI JBa JOINOJHUTEIBHBIX pa3fela:
JI02UKA U MHOJICECMBA, MAMEMAMUKA 8 UCTOPUYECKOM pAa36umuy, 4TO CBA3aHO C pealn3alnuen
neneil  OOUIEMHTEIJIEKTYabHOTO M OOIIEKYJIbTYpHOTO pa3BuTHs ywamuxcs. Cojepikanue
KOKJIOTO0 M3 JITUX pa3leioB pa3BOPAYMBACTCA B COAEPKATEIbHO-METOJIUYECKYIO JIMHUIO,
IIPOHU3BIBAIOILIYI0O BCE OCHOBHBIE pa3/ieibl COAEPKAHUS MaTeMaTH4YeCKoro oOpa3oBaHMs Ha
JAHHOW ypOBHE 00y4YEHUSI.

Copepxanme paznena «ApH(pMeTHKA» CIyKHT 0a30id I JaTbHEHIIEr0 W3y4eHUs
yUYalMMHICS MaTEMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO MBILUICHUS, (JOPMUPOBAHUIO
YMEHHUS TO0Jb30BAThCS QITOPUTMAMH, a TakXKe MPUOOPETEHUIO NPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX B MOBCEIHEBHOMW KM3HU. Pa3BUTHE OHATHA O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO
C pallMOHATFHBIMU M UPPAITMOHATLHBIMH YHCIIaMH, (POPMHUPOBAHHEM TICPBHUYHBIX ITPEACTABICHUN
O JIeHCTBUTENBHOM 4YHCIE. 3aBepllieHHe YHCIOBOW IUHUM (CHUCTEMAaTH3alUsi CBEACHHUM O
JIEMCTBUTENIbHBIX YMCIAX, O KOMIUIEKCHBIX YHCIIAX), TaK € KaKk W 0oJiee CI0KHBIE BOIPOCHI
apudmetuxu (anroput™ EBkinaa, ocHOBHas TeopemMa apu(METHKHN ), OTHECEHO K YPOBHE OOIIETO
cpenHero (MOTHOT0) 00pa30BaHMUs.

Copepxanue pazgena «AJiredpa» HampaBieHO Ha (GOpPMUPOBAHUE Yy  yYalllUXCS
MaTEeMaTUYeCKOro ammapara JUisi pelIeHHs 3aJad U3 Pa3HbIX pa3/iesioB MaTeMaTHKHU, CMEXHBIX
MPEIMETOB, OKPYKAIOIICH peaTbHOCTHU. SI3bIK anreOpbl NOJUEPKUBAET 3HAYCHHE MATEMAaTUKH KaK
S3bIKA JIJI1 TIOCTPOEHUSI MAaTeMaTHYECKUX MOJIEIEH MPOIIECCOB W SIBJICHUHN peaabHOro mupa. B
3aJaud  HM3y4yeHUs anreOpbl BXOMAT TaKXKE pPAa3BUTHE AITOPUTMHUYECKOTO  MBIILUICHUS,
HEOOXOMMOT0, B YAaCTHOCTH, /JIs YCBOCHMsS Kypca HWH(POPMATHUKH, OBJIAJCHHUS HaBBIKAMU
JNENYKTUBHBIX paccyxaeHuit. [IpeoOpa3oBaHne CUMBONBHBIX (OPM BHOCUT crenuduueckuit
BKJIQJl B Pa3BUTHE BOOOPAXKEHUS YUAIIUXCS, UX CITIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.
B ocHOBHOW 1IKOJIE MaTepuai rPyNIUpPyeTcsl BOKPYT PallMOHAIBHBIX BBIPAXKEHHM, a BOIPOCHI,
CBSI3aHHBIE C UPPALMOHATBLHBIMU BBIPAKEHUSMH, C TPUTOHOMETPUUECKHUMHU (QYHKIUAMH U
peoOpa3oBaHUAMHU, BXOJAT B COJIEP’)KaHNUE Kypca MaTEMAaTHKHU Ha CTapilieM YPOBHE OOy4YeHUS B
HIKOJIE.

Conepxxanne pasnena «@yHKIHUM» HALEIECHO HAa MOJIYYEHHE IIKOJbHUKAMH KOHKPETHBIX
3HAHUN 0 (QYHKIMM KaK BaXKHEHIIEH MaTeMaTHYECKON MOJENU JIJIsi OMUCAHUS U UCCIEOBaHUS
pa3Ho00pa3HBIX MporeccoB. M3yueHne 3Toro Marepuasna crocoOCTBYET Pa3BUTHUIO Y yUYAIIUXCS
YMEHUS UCIOJIb30BaTh PA3JIUYHbIC S3BIKM MaTEMaTUKU (CIIOBECHBIN, CHUMBOJIMYECKHH,
rpaduueckuii), BHOCUT BKJIa] B POPMUPOBAHUE MPEJICTABICHHA O POJIM MaTeMaTUKU B Pa3BUTUU
[MBWJIA3AIIUU U KYJIbTYPHI.

Paznen «BeposiTHOCTL M CTATHCTHKA» — O0OS3aTENbHBI KOMIIOHEHT IIKOJBHOTO
o0pa3oBaHMsl, YCWJIMBAIOIIMNA €ro MpHUKJIaJHOE W MPAaKTUYECKOe 3HaueHue. DTOT Marepual
HE0O0XO0IUM, MpeXkJIe BCEro, A GOPMUPOBAHUS y yHaIUXCsl PYHKIIMOHAIBHONH TPAMOTHOCTH -
YMEHUW BOCHPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HHGOPMAIMIO, TPEICTABICHHYIO B
pa3iauuHbIX (QopMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTHUX PEAbHBIX 3aBHCHUMOCTEH,
MIPOBOJIUTH MIPOCTEHINE BEPOSITHOCTHRIE pacueThl. M3yueHrne 0CHOB KOMOMHATOPUKH TTO3BOJIUT
yUalMcsl pacCMaTpUBaTh Clydau, OCYIIECTBISATh Mepedop U MOJCUET YKCIia BApUAHTOB, B TOM
YHUCJIEe B MPOCTEHIITNX MPUKIIATHBIX 3a/1a4ax.



[Tpy u3y4eHUU CTATHCTUKU M BEPOSTHOCTU PACHIMPSIOTCS MPEICTABICHUS O COBPEMEHHOU
KapTHHE MHpa M METOJaxX €ro uccieroBaHus, (OPMHUPYETCS TOHUMAHUE POJIM CTATUCTHKU Kak
UCTOYHHKA COIHUAIBHO 3HAYMMOW WMH(OPMALMHU, W 3aKJIJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBILIICHUSL.

Ilens conepikanus paznena «l'eomMeTpus»» — pa3BUTh Yy Y4YalIUXCSl IPOCTPAHCTBEHHOE
BOOOpa)XEHHUE U JIOTUYECKOE MBIIUIEHUE IyTeM CHCTEMAaTUYeCKOro M3y4YeHHUs CBOWCTB
reOMETPUYECKUX (UTyp Ha IJIOCKOCTH W B MPOCTPAHCTBE W MPHUMEHEHHS STHX CBOWCTB IMpHU
pELICHUH 3aJay BBIYMCIUTEIBHOIO U KOHCTPYKTHBHOIO Xapakrepa. CylleCTBeHHass pojib IpH
3TOM OTBOAMTCS PA3BUTHIO F€OMETPUUECKON MHTYUIIMHU. CoueTaHne HATISIIHOCTH CO CTPOTOCThIO
ABJISICTCA HEOThEMIJIEMOM YacThIO0 F€OMETPUUECKUX 3HaHUM. Marepuain, OTHOCAIIUICS K OJ0KaM
«Koopannatei» u «BeKTOpbl», B 3HAUUTEIBHOM CTENIEHH HECET B ce0e MEXITPEIMETHbIE 3HAHUS,
KOTOPbIE HAaXOJAAT NPUMEHEHHUE, KaK B Pa3jIMYHbIX MaTeMaTHMYECKUX AUCLUIUIMHAX, TaK U B
CMEXHBIX ITPEIMETaX.

OcobeHHOoCThIO pazziena «JIoruka u MHOKeCTBa» ABISETCS TO, YTO MIPEACTABICHHbIN B HEM
MaTepuan MPEMMYLIECTBEHHO H3Yy4YaeTCsi M HCIOJIb3YeTCS B XOJ€ PACCMOTPEHHUS pPa3IMYHBIX
BONpocoB Kypca. COOTBETCTBYIOIMI MaTepuan HaleleH Ha MaTeMaTHYecKoe pa3BUTHE
ydamuxcsi, pOpMHUpPOBaHUE Yy HUX yMEHHS TOYHO, CKAaTO M SICHO M3JaraTh MBICIHM B YCTHOH U
NUCbMEHHON PeYH.

Paznen «MaremaTuka B MCTOPHYECKOM Pa3BUTHW» IpeJHA3HAUYEH M1 (OPMUPOBAHUSA
IpEeJCTaBICHUNH O MaTeMaTHKe KaK 4YacTH YeJIOBEYECKOM KyJbTYpbl, [UIs OOLIEro pa3BUTHUS
IIKOJIBHUKOB, JUIS CO3JJaHUs KYJIbTYPHO-UCTOPHUECKON cpenibl 00ydenus. Ha Hero He BbInensieTcs
CHeLHaNbHBIX YPOKOB, YCBOCHHME €ro HEe KOHTPOJHUPYETCS, HO COJEep)KaHHE 3TOro pasjena
OpPraHWYHO TPHCYTCTBYET B y4eOHOM IpoIlecce KakK CBOETO poja T'yMaHUTAapHBIH (QOH mpu
paccMOTpeHHUH poOIeMaTUKU OCHOBHOT'O COJIEPKaHHsI MaTEMAaTHYECKOT0 00pa3oBaHuUs.

IlleHHOCTHBIE OPHEHTHPBI COJEP:KAHUSA Y1eOHOr0 mpeaMeTa

MaremaTtnueckoe 06pa3oBaHHE UTPAET BAXKHYIO POJIb, KAK B IPAKTUUECKON, TaK U B TyXOBHOM
XKHU3HU oOmecTBa. [IpakThueckass CTOpOHa MaTeMaTHYECKOro oOpa3oBaHHS CBS3aHA C
(dbopMHpOBaHHEM CIIOCOOOB JESTEIbHOCTH, AYXOBHAsi — C MHTEIUIEKTYaJbHBIM DPa3BUTHEM
yesioBeKa, GOPMUPOBAHUEM XapaKTepa U 001Iel KyJIbTYypHl.

[IpakTuyeckas MOJIE3HOCTh MaTEMAaTUKHU OOYCIIOBJIEHA T€M, YTO €€ IPEIMETOM SBIISIOTCA
(dbyHIaMeHTalIbHbIE CTPYKTYpPbI PEaJIbHOTO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJTMUECTBEHHBIE
OTHOILIEHHUS] — OT MPOCTEUIINX, YCBAaUBAaEMbIX B HEMOCPEACTBEHHOM OIBITE, O JIOCTATOYHO
CJIO’KHBIX, HEOOXOIUMBIX ISl Pa3BUTHS HAYYHBIX U TEXHOJOTHUYECKUX HIEH. be3 KOHKpeTHBhIX
MaTeMaTHYECKUX 3HAHUU 3aTPYAHEHO TMOHUMAaHWE MPHUHLUIIOB YCTPOWCTBA M HCIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIpUATHE M MHTEpHpeTanusi pasHOOOpa3HON COlLUaIbHOM,
HKOHOMHYECKOW, MOJUTHYECKON HH(pOopMaIy, ManodPpPeKTUBHA MMOBCEHEBHAs MpaKTHYeCKas
JesTeNIbHOCTh. KakoMy dYesnoBeKy B CBOEH JKHM3HM MPUXOJIUTCS BBIMOJIHATH JOCTATOYHO
CJIO’KHBIE PacyeThl, HAXOIUTh B CIPABOYHUKAX HYXHbIE (POPMYIBl U NMPUMEHATh HX, BIAJETh
NPaKTUYECKUMHU TIPUEMAaMU TeOMETPHUYECKUX U3MEPEHHUH W MOCTPOSHHIA, YNTaTh WH(HOPMAIIHIO,
NpPECTaBICHHYIO B BUAY TaONuI, Auarpamm, rpaduKkoB, IOHUMATh BEPOSTHOCTHBIM XapakTep
CIIy4aHbIX COOBITHI, COCTABIATh HECIIOKHBIE AITOPUTMBI U JIp.

be3 6a30B0if MaTeMaTHUECKOM OJrOTOBKH HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
4yelloBeKOM. B 1Ikone maremaTtuka CIIy>)KMT ONOPHBIM IPEIMETOM JUIsl M3YYEHHS CMEXKHBIX
JUCHMIUIMH. B mocne mKoJbHON XKHU3HM pealbHOM HEOOXOIUMOCTBHIO B HAIIM JIHU SIBISETCS
HenpepeIBHOE OOpa3oBaHHe, YTO TpeOyeT IOJHOIIEHHONH 0a30Boi 0011e00pa3oBaTeNbHON
MOJATrOTOBKH, B TOM YMCJE€ M MaTeMaTuuyeckoi. I HakoHel, Bce OoJiblle CIEIHaTbHOCTEH, rae
HEO0OXOUM BBICOKMH YPOBEHb 00pa3oBaHUS, CBS3aHO C HEMOCPEICTBEHHBIM NPUMEHEHUEM
MaTeMaTHKH (IKOHOMUKA, Ou3Hec, puHAHCHI, GU3KKa, XUMUS, TEXHUKA, THHOpMATHKa, OMOTIOTHS,
MICUXOJIOTHS U Ap.). TakuM oOpa3om, paciupsieTcst Kpyr MIKOJIbHUKOB, JJIsl KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYMMBbIM IIPEIMETOM.

J171s1 )Ku3HU B COBPEMEHHOM O0II€CTBE BaYKHBIM SBJIETCS (POPMUPOBAHHE MaTEMATHUYECKOTIO
CTHJISI MBILIUIEHUS], TPOSBISIONIETOCs B ONpEENCHHBIX YMCTBEHHBIX HaBbIKax. B mporecce



MaTEMaTUYECKON AEATEIbHOCTH B apCeHajl IPHUEMOB U METOOB YEJIOBEYECKOTO MBIIICHUS
€CTECTBEHHbIM 00pa30oM BKJIIOYAIOTCS MHAYKLUUSA U JeAYKLHs, 0000IleHrne W KOHKpEeTH3aIus,
aHalu3 ¥ CUHTE3, KJaccu(UKaus U cUcTeMaTu3anus, abcrparupoBanue u aHanorus. OObeKThI
MaTeMaTHUYECKUX YMO3AKIIOYEHHH W TMpaBujia HUX KOHCTPYMPOBAHUSA BCKPBHIBAIOT MEXaHU3M
JIOTHYECKUX ITOCTPOCHUH, BEIPA0ATHIBAIOT YMEHHSI ()OPMYIUPOBATH, 00OCHOBBIBATH U JI0KA3bIBAThH
CY)KICHHs, TEM CaMbIM DPa3BUBAIOT JIOTMYECKOE MbIIUIeHUE. Beaymas poiib MpUHAIISKUT
MaTeMaTHKe B (OPMUPOBAHMHM AITOPUTMUYECKOTO MBIIIJICHUS W BOCHUTAHUU YMEHHM
JEICTBOBATh MO 3a/laHHOMY aJIrOpPUTMYy M KOHCTPYHpOBaTh HOBbIE. B xone pemienus 3amay —
OCHOBHOM y4eOHOH JEATeNbHOCTH Ha YpOKaX MAaTeMaTWKH — pa3BUBAIOTCS TBOpYECKas W
MPUKIIAIHAS CTOPOHBI MBIIILJICHUSI.

OOy4eHune MareMaTuKe JaeT BO3MOXXHOCTh Pa3BUBATh Yy y4YallUXCsl TOYHYIO, SKOHOMHYIO U
nH(OPMATUBHYIO peYb, YMEHUE OTOMpaTh Hanbojee MOJAXOASIINE S3bIKOBbIE (B YaCTHOCTH,
CHUMBOJIMYECKHE, TpapUECKUe) CPeACTBa.

Marematuuyeckoe 00Opa3oBaHME BHOCUT CBOM BKJaa B (oOpMHUpOBaHUE OOIIEH KYyIbTYpHI
yenoBeka. Heo0X0auMbIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISICTCS
oOmiee 3HAKOMCTBO C METOJaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTaBICHUE O IMpeIMeTe U
METO/IE MaTEeMaTHKH, €r0 OTJIMYHS OT METOJOB €CTECTBEHHBIX W T'yMaHHTApPHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHHSI MATEMATUKU I PEIICHUS] HAyYHBIX U MPUKIIAJIHBIX 3a/1a4.

W3yueHne MareMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCITUTAHMIO YEIOBEKA, TOHUMAHHIO
KpPacoThl M HU3SIIECTBA MAaTEMAaTHUECKUX PACCYXACHUU, BOCHPUITHUIO TEOMETPUUYECKUX (PopM,
YCBOEHHUIO UJIEM CUMMETPHH.

HcTopus pa3BUTHS MaTEMaTHYECKOTO 3HAHUS 1a€T BO3MOXHOCTD IMOMOJIHHUTH 3a11aC UCTOPHKO-
HAYYHBIX 3HAHWH IIKOJIBHUKOB, COPMHUPOBATH Yy HHUX MPEJCTABICHHS O MAaTEeMaTHKE KaK 4acTH
o0IIeuesoBeUecKoil  KyJIbTyphl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHMYECKHMMH  BEXaMU
BO3HHUKHOBEHUS U Pa3BUTHUSI MAaTEMAaTUYECKOW HAYKH, C HICTOPUEN BEJIMKUX OTKPBITHH, UMEHaMU
JIOJIeH, TBOPUBILKX HAYKY, JOHKHO BOMTH B MHTEIIEKTYaJbHBIM Oaraxx Kaxaoro KyJlbTYpHOTO
YyeJloBeKa.

MecTo y4eOHOr0 nmpeamMera B y4eOHOM ILIaHe

VYueOnsniii mman MBOY «['mMHA3us» Ha U3YyUCHHE MATEMATUKH B OCHOBHOM IITKOJIC OTBOIMT
1o 5 y4eOHBIX 4acoB B HeZeNo B 5-6 kiaccax, Bcero 340 yacos.

VueOnsiit miman MBOY «'umHa3us» Ha u3ydeHue anredpsl (0a30BbIi ypOBEHb) B OCHOBHOM
mkone B 7-9 knaccax otBoauT 390 (424) yacoB; Ha u3ydeHue anreOpbl (YriryOJIeHHBIH YPOBEHb)
B OCHOBHOM mkoue B 8-9 kiaccax 306 gaca.

VYu4eOnsiii ian MBOY «'uMHa3us» Ha u3ydeHue reoMeTpuu (0a30BbIld YPOBEHb) B OCHOBHOM
mKojie B 7-9 ximaccax oTBoauT 222 yaca; Ha U3ydeHHe reoMeTpuu (YriayOlIeHHBId YpOBeHb) B 9
knacce 84 gaca.

Pe3yabTaThl H3ydyeHus: y4eOHOIo npeamera

W3yueHne MaTeMaTUKU B OCHOBHOW WIKOJE JAeT BO3MOXKHOCTb OOydaroUIMMcs JOCTHYb
CIIEYIOIINX PE3YyIbTaTOB PA3BUTHS:
| B auunocmnom nanpaenenuu:
* YMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOU MBICJIM B YCTHOM M MMCbMEHHOM peuu, IOHUMATh
CMBICI TIOCTaBJICHHOM 3aJauyd, BBICTpaMBaThb AapPryMEHTALMIO, IPUBOAUTH NPUMEPBI U
KOHTPIIPUMEDBI;

*  KPUTUYHOCTh  MBIIUIEHUS, YMEHHME pACIIO3HaBaTh JIOTMYECKH HEKOPPEKTHbBIE

BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

* TMpeACTaBliEeHHWE O MaTeMaTHYeCKOW Hayke Kak cdepe yeroBedecKoi AesITeNbHOCTH, 00
JTarax ee pa3BUTHUSA, O €€ 3HAYMMOCTH JIJIsl Pa3BUTHS [IMBHIIH3AINN;

° KpC€aTUBHOCTb MBIINUJICHUS, HWHUIOHWATHBA, HAXOAYMUBOCTb, AKTHBHOCTH IIPpU PCHICHUH
MaTeMaTHYCCKUX 3a1a4,



YMEHHE KOHTPOJIHPOBATH MPOLIECC U PE3YIbTAT YUEOHONH MaTEeMaTUYECKOM e TEIbHOCTH;

CIIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHIPHUSATHUIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pEeUIeHU, pacCyKICHUI;

B memanpeomemnom nanpaenenuu:
HepBOHa‘IaJIBHble HpeILCTaBJICHI/ISI 06 HNOCAX U O MCTOdaX MAaTEMATUKHU KaK YHI/IBepcaJIBHOM

A3BIKC HAYKH U TCXHUKHU, CPCACTBC MOJACIIMPOBAHUSA SIBJICHUI U IIpOIECCOB;,

YMEHHUE BHUJETh MaTeMaTHUECKYIO 337ady B KOHTEKCTE MPOOJIEMHON CUTyallu B IPYTUX
JUCLHUIIIIMHAX, B OKpYKaIOLIEH )KU3HH;

YMEHUE HaXOJUTh B Pa3INYHbIX UCTOYHUKAX UH(OPMAILINIO, HEOOXOAUMYIO JUIsl peILICHUS
MaTeMaTHYECKUX MPOOJIeM, IPEICTABIIATE €€ B MOHATHON (opMe, IPUHUMATh PELICHHUE B
YCIIOBHSAX HETOJHOW M U30BITOUYHON, TOYHOM U BEPOSITHOCTHOM WH( OpMAaIiH;

YMCHHUEC INOHHUMATb W HCIIOJIb30BATH MATEMATUYCCKUEC CPCACTBA HAITIAAHOCTHU (rpa(bm(l/l,
AuarpaMmbl, Ta6JII/IIII)I, CXEMBI U IIp) IJId WITIOCTpaluy, MHTCPIIpECTAlluA, apryMCHTALNH,

YMEHUE BbIIBUraTh TUIOTE3bl MPU PELICHUH YYeOHBIX 337a4, IOHUMAaTh HEOOXOJUMOCTb
WX IPOBEPKY;

YMCHHUEC INPUMCHATH HWHAYKTHUBHBIC W JACAYKTUBHBIC CII0COOBI paCCY)K,HCHHﬁ, BUACTH
PAa3JIMYHBIC CTPATCI'UU PCIICHUA 3a1a4;

INOHUMAHHEC CYHIHOCTU AJIT'OPUTMHUYCCKUX HpeI[l'[I/IcaHI/Iﬁ H YMCHHUC JEUCTBOBaThL B
COOTBCTCTBHHU C IIPCAJIOKCHHBIM aJITOPUTMOM;

YMCHHUE CaAMOCTOATCIIBHO CTABUTD LCJIN, BLI6I/IpaTB H CO3daBaThb aJITOPUTMBI JJIA PCUHICHUA
y‘le6HBIX MAaTEMATHYCCKUX HpO6J’I6M;

YMCHUC IIIAaHUPOBATb U OCYIICCTBIIATL ACATCIIBHOCTDb, HAIIPABJIICHHYIO HA PCIICHHUC 3a1a1
HCCICAOBATCIILCKOI'0 XapaKTepa,

B npeomemnom nanpagnenuu:

OBJIaICHUC 0a30BBIM IOHITUWHBIM arrapaToM IO OCHOBHBIM pasjaciiaM COACpIKaHUA,
MMpEaACTaBJICHUC 00 OCHOBHBIX HU3Yy4aCMbIX MOHATUAX (‘II/ICJ'IO, TeOMETpHUICCKaA (l)I/Irypa,
YpaBHCHHEC, (I)YHKI_[I/IH, BepOHTHOCTB) KaK BaXXHEHIIMX MaTeMaTHYECKHX MOACIIAX,
MO3BOJIAIONIUX OMUCHIBATH U U3YUATh PCAJIbHBIC ITPOLCCCHI U ABJICHUS,

yMeHHe paboTaTh ¢ MaTEMaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKaTh HEOOXOIUMYIO
MH(pOpPMalLIMIO), TPAMOTHO MPUMEHITh MAaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY,
UCIIOJIB30BATh Pa3IUYHbIC 3bIKU MATEMATUKH;

yYMEHUE TPOBOAMTH KIacCU(UKALMU, JOTHYECKUE OOOCHOBAaHUS, JI0OKA3aTeNbCTBA
MaTE€MaTHYECKUX YTBEPKICHUI;

YMEHHE paclo3HaBaTh BBl MAaTEMaTHUYECKUX YTBEPKICHHM (aKCHMOMBI, ONpeaeseHus,
TEOPEMBI U Jp.), IPsIMbIE U OOPATHBIE TEOPEMBI;



® Pa3BUTHUC HpeHCTaBHeHI/Iﬁ 0 UYHUCIC HW YHUCIOBBIX CHCTCMAaX OT HATypaJIbHBIX OO
HeﬁCTBHTeHBHBIX YHuCelJI, OBJIaACHUEC HaBBbIKaMH YCTHBIX, IIUCBMCHHBIX,
HHCTPYMCHTAJIbHBIX BBIQHCHGHHﬁ;

® OBJAJICHUE CHMBOJIBHBIM SI3bIKOM aireOpbl, NPUEMaMH BBIIIOJHEHUS TOXKIECTBEHHBIX
IpeoOpa3oBaHuil pallMOHAIbHBIX BBIPAXKEHUM, PELIEHNUs] ypaBHEHUI, CUCTEM YpaBHEHUI,
HEPaBEHCTB U CUCTEM HEPABEHCTB, YMEHUE UCII0JIb30BaTh UJICH0 KOOPAMHAT HA INIOCKOCTH
JUIsl  WHTEpPHpETaluy  ypaBHEHUH, HEPAaBEHCTB, CHCTEM, YMEHHE IIPUMEHATh
anreOpanyeckue npeoOpa3oBaHysl, amapaT ypaBHEHUI U HEPABEHCTB [UIs PEIIEHUs 3a/1a4
13 pa3IM4YHBIX Pa3/eoB Kypca,

® OBJIQJICHUE CHCTEMOW (DYHKIIMOHAIBHBIX TOHATHH, (QYHKIMOHAIBHBIM SI3BIKOM H
CUMBOJIMKOW, YMEHHE Ha OCHOBE (DYHKIMOHAIBHO-TpaUUECKHX MpeICTaBICHHHA
OIMUCHIBATh U AaHAIIM3UPOBATH PEaIbHbIC 3aBUCUMOCTH;

® OBJIaACHHC OCHOBHBIMH crocodamMu NpeaACTaBJICHUA U aHAJIW3a CTATUCTUYCCKHUX NAHHBIX;
HaJIN4uc HpCI[CTaBJIeHI/Iﬁ 0 CTATUCTHUYCCKUX 3aKOHOMCPHOCTAX B pC€albHOM MHPEC U O
Pa3INIHBIX crocodax ux N3YUYCHUA, O BCPOATHOCTHBIX MOJCIIAX;

® OBJAaJACHUC TCOMCTPUYCCKHUM A3BIKOM, YMCHHC MCIIOJIB30BaTh C€ro A OIIMCAHUSA
NpeaAMETOB OKpYXaromero Mupa, pa3sBUTUC HPOCTPAHCTBCHHBIX HpeHCTaBHCHI/Iﬁ u
I/1306paSI/IT€J'IBHbIX YMeHHfI, HpI/IO6pCTCHI/Ie HaBBIKOB I'COMCTPHUUCCKUX HOCTpOCHHfI;

® YCBOCHHUC CUCTCMATUYCCKUX 3HAHUM O TIOCKHX (bI/IpraX Hn ux CBOﬁCTBaX, a TaK)KC Ha
HarjsiiHoM YpOBHEC — O HpOCTGfIIHPIX MMPOCTPAHCTBCHHBLIX TCJIaX, YMCHHUC IPUMCHATDH
CUCTCMATUYCCKUC 3HAHUA O HUX IAJId PCHICHUA FrCOMCTPUYCCKUX U MMPAKTUYCCKUX 3aaaY,

® YMCHHA U3MCPATH IAJIMHBI OTPE3KOB, BCIWYHHBI YTJIOB, HCIIOJIB30BATh (1)OpMy.]'ILI JIIA
HaXOXKIACHUA NNICPUMETPOB, IIomaae u 00BEMOB TCOMCTPHUICCKUX (1)I/Iryp;

® YMCHHC HNPUMCHATHL H3YUCHHBIC IMMOHATUA, PE3YyJIbTAaTbhbl, MCETOJAbI I PCUHICHUA 3aaaq
MMPAKTUYCCKOr'o XapakTepa M 3aJad U3 CMCKHBIX AWCHUILUIMH C HUCIIOJIB30BAHUCM IIpHU
H€06XOI[I/IMOCTI/I CIIPaBOYHBIX MATCPHUAJIOB, KAJIIBKYJIATOPA, KOMIIBIOTEPA.

CoaepskaHue 0CHOBHOT0 0011ero o0pa3oBanus o y4eOHOMy npeamMery
APUOMETUKA
HarypaabHble ynciia.
Harypanbnsiii  psan.  [ecstuuHast cucteMa CcUHMCIeHUS. ApupMETHYECKUe ACUCTBUSA C
HaTypaibHbIMH yKcaamMu. CBoicTBa apupMeTHUECKUX ACHCTBUI.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM.

UucnoBble BBIPAKEHUS, 3HAYCHHE UYUCIIOBOTO BbIpakeHMs. [lopsmok NEHCTBUI B YHMCIIOBBIX
BBIPQXEHUSIX, HCIOJIb30BaHUE CKOOOK. PemieHne TEKCTOBBIX 3a4ay  apu(METHYECKUMU
CHoco0aMH.

Jenutrenn n kparHele. CBOWCTBAa M NpHU3HAKU JeauMOCTH. [IpocTeie u cocraBHBIE 4uCInA.
Pa3noxxenne HaTypaJIbHOTO YKcia Ha IPOCThIE MHOKUTENU. JlelIeHne C OCTaTKOM.

Apoomu.

OObikHOBeHHBIE Apobu. OcHOBHOE CBOMCTBO Apodu. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.
Apudmerndeckre AEUCTBUS C OOBIKHOBEHHBIMHM ApoOsMu. HaxokneHue yacTu OT LEeNoro u
LIEJIOTO TI0 €r0 YacTH.



Hecatuunple npobu. CpaBHEHHE MAECATHUYHBIX JApoOeil. Apudmerndyeckue IelcTBUS C
necATHYHbIMU poOsimu. [IpencraBieHue AecSITUYHONW ApOOM B BUIE OOBIKHOBEHHOH Ipodu U
OOBIKHOBEHHO! B BUJIE IECATUYHOM.

IIpoueHThI; HaX0XICHUE NIPOLIEHTOB OT BEJIMYMHBI U BEJIMUUHBI 10 €€ IpoueHTaM. OTHOLIEHHE;
BBIPAKEHHE OTHOILCHMS B IIpoLeHTax. [Iponopuyst; 0CHOBHOE CBOMCTBO IIPOIIOPLIMH.

Pemenue TekcToBbIX 3aa4 apu(METUYECKMMH CLIOCOOAMH.

PanmnonanbHble yncJa.

[Tosmo>xurenpHble M OTPULIATEIBHBIC 4YHMCIA, MOAYJIb YKciaa. MHOXKECTBO ILEIbIX YHCEI.
MHOECTBO pallHOHAJIBHBIX YHCEIT; PAMOHAIBHOE YUCIIO KaK OTHOIEHHE M/N, rae m — 1enoe
YHCII0, 1 — HaTypajibHOe unciio. CpaBHEHUE pallMOHAJIBHBIX yucel. ApudMeTHueckue 1eicTBus
¢ panuoHanbHbIMH uHcinamu. CBolcTBa apudmernyeckux aeiictBuil. CTeneHb C IETBIM
IIOKAa3aTeJIEM.

JleficTBUTEILHBIE YK CJIA.

KBanpaTHbiii kopeHb u3 uncia. KopeHb TpeThel CTeneHu.

[Tonsatue 006 upparmonaibHOM uncie. ppanoHalbHOCTh YHCIa U HECOU3MEPHUMOCTH CTOPOHBI
U laroHainy KBajapara. JlecsTuunble NpUOIMKEeHUsI UPPALIOHAIBHBIX YUCE].

MHOXECTBO JACUCTBUTEIBHBIX YHCENI; IIPEACTABICHUE JCUCTBUTEIBHBIX YHCEI B BHJIC
OECKOHEUHBIX JIeCATUYHBIX Jpo0eit. CpaBHEHHE AEHCTBUTEIbHBIX YHCEN.

Koopnunatnas npsimas. M300pakeHue uucen TOYKAaMM KOOpJAMHATHOM mpsMoil. YuciaoBble
IIPOMEXKYTKH.

HN3mepenns, npudIn:KeHUs1, OLlEHKH.

Pazmepbl 0OBEKTOB OKpyXKarollero Mupa (OT 3JI€MEHTapHbIX 4YacTull A0 BcenenHoil),
JUIMTEIBHOCTh IIPOLIECCOB B OKpY»KarolleM mupe. Beinenenue muoxurens crenenu 10 B 3anucu
qucia.

[TpubnmxeHHOe 3HAYEHWE BEIMYMHBI, TOUYHOCTh NpHOMIKeHus. OKpyTieHHe HaTypalbHBIX
YHCeNl U IeCATHUHBIX JIpoOei. [Ipukuaka u olieHKa pe3yabTaToB BHIYMCICHUH.

AJITEBPA
Anredpanyeckue BbIpasKeHM .
bykBeHHbIE BbIpa)K€HUS (BBIPDAKEHUSI C IEpeMEHHbIMH). UucioBoe 3HaueHUE OyKBEHHOIO
BeIpaxkeHus. [lonmycTumble 3HaueHMs nepeMeHHbIX. [loncranoBka

BbIpaXXEHUI BMecTO mnepeMeHHbIX. [IpeoOpazoBaHne OyKBEHHBIX BBIPAKEHUI Ha OCHOBE
CBOWCTB apupMeTHYecKuX AeHcTBUM. PaBeHCTBO OyKBEHHBIX BbIpakeHUi. Tox1ecTBo.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTejaeM U ee cBoiicTBa. OJHOUIEHBI U MHOTOWIEHbl. CTeNeHb
MHorouneHa. CiiojkeHue, BBIYMTAHHE, YMHOKEHHE MHOIOWICHOB. (DOpMyIbl COKpAIlEHHOTO
YMHOXKEHMS: KBaJpaT CyMMbBl M KBajgpar pasHocTh. PopMmyna pa3sHOCTH KBaJpaToB.
[TpeoOpa3oBaHue 1ENOro BhIPaXKEHUS B MHOTOUJIeH. Pa3nokeHne MHOIOWIEHOB Ha MHOXHTEIH.
MHorounensl ¢ ogHou nepeMenHo. Kopenb MHOrouwnena. Kpaapatuslili TpeX4eH; pa3ioKeHUE
KBaJIpaTHOI'O TPEXWJIEHA HA MHOKUTEIIH.

Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO airedpanyeckoit 1podu. CnoxeHue, BblYUTaHuE,
YMHOXXEHHeE, JieJieHne areOpandeckux aApooeil. CTeneHs ¢ 1ebIM IoKa3aTeNleM U ee CBONCTBA.

PannonanbHble BoIpaykeHUS M UX IpeoOpa3oBaHus. J{oka3aTeabCTBO TOKIECTB.

KBagpatHble kopHu. CBOHCTBa apu(pMETHYECKHX KBaJpPaTHBIX KOpPHEH M MX NMPUMEHEHHUE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUM 1 BBIUUCICHUSIM.

YpaBHeHus.
VpaBHeHne ¢ onHoM mnepeMeHHOW. KopeHb ypaBHeHHs. CBOICTBAa YHCIOBBIX PaBEHCTB.
PaBHOCWIIBHOCTH ypaBHEHUM.

Jluneitnoe ypaBHeHHe. KBagpaTHoe ypaBHeHue: (opmyna KOpHEHl KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Pemenue ypaBHEHUH, CBOIAIIUXCS K JMHEHHBIM U KBagpaTHbIM. [Ipumepst
pEelIeHUs] ypaBHEHUM TpPEThe W YeTBEpTOM cTeneHu. PermeHue IpoOHO-parmoHAIBHBIX
YpaBHEHUM.

VYpaBHeHHE ¢ 1ByMs ITepeMeHHbIMU. JInHElHOe ypaBHEHNE C IBYMs IEPEMEHHBIMH, TPUMEPBI
pElLIeHNs] ypaBHEHUH B LIEJIBIX YHCIIaX.



Cucrema ypaBHEeHUIl ¢ JByMs NepeMeHHbIMHM. PaBHocuiabHOCTH cucteM. CucTeMbl IBYX
JIMHEWHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU; PEIICHUE MOICTAHOBKOM U ciiokeHueM. [Ipumepnl
pEIIEHUs] CUCTEM HEJIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemienue TekcTOBBIX 3a7au aNreOpandeckuM CriocoOOM.

JlekapTOBbI KOOPJAMHATHI Ha IUIOCKOCTH. ['paduueckass MHTEpHpeTanus ypaBHEHHUS C JABYMS
nepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUS C ABYMS NEPEMEHHBIMH; YIII0BOW KO3 (UIIMEHT
IpSMOIi; yCJIOBHE MapajuIeIbHOCTH NPAMBIX. ['paduku mpoCTeHINX HENWHEHHBIX ypaBHEHUIL:
napabosna, runep6ona, OKpyKHOCTb. I'paduueckas HHTEpIIpeTalys CUCTEM YpaBHEHUH C ABYMS
IIEPEMEHHBIMH.

HepaBencrtna.

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM ITEpEMEHHON. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHEITHbIE HEpaBEHCTBA ¢ OJJHOM NepeMeHHo. KBagpaTHbie HEpaBeHCTBA.
CucreMbl HEpaBEHCTB C OJIHOM MEPEMEHHOM.

OYHKIIUU

OcHoOBHbBIE IOHATHS.

3aBucuMocTd Mexay BesnuuHamu. [lonsrtue ¢yHkumu. OOnacTe onpeneseHus U MHOKECTBO
3HayeHnid QpyHkuu. CrnocoOsl 3amanus pyakmun. I'paduk ¢ynkumu. CBoiicTBa QyHKIUH, X
oroOpaxkenue Ha rpaduke. IIpumepsl rpaduKOB 3aBUCHUMOCTEH, OTPAXKAIOIIUX pealibHbIE
IIPOLIECCHI.

YucaoBble GyHKIUH.

OyHKIIMY, ONHMCHIBAIOIINE TPSMYIO H 0OpaTHYIO MPONOPLUHUOHATIBHBIE 3aBUCUMOCTH, X TpaduKu
u cBoiicTBa. JIuneitnas QyHkuus, ee rpaduk u cBoiictBa. KBagparuunas ¢pyHkuus, ee rpaguk u
cBoiicTBa. CteneHHble PYHKIIUU C HATYPaJbHBIMH ITOKa3aTeNsIMU 2 U 3, MX TpaQuKH U CBOMCTBA.
I'paduku pynkuuu y = Ix/

Yucii0BbIe NOCIE10BATEILHOCTH.

[TonsiTue YMCIIOBOM TMOCIENOBAaTEIIBHOCTH. 3aJaHHME IIOCIENOBATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit u HopMyIIO JI-TO WieHa.

Apudmernueckas 1 reomerpudeckas nporpeccun. @opmMyibsl JI-ro 4jieHa apupMeTHdecKoi u
TEOMETPHYECKOM MTPOrpecCuii, CyMMBI TIEPBBIX 7 WICHOB. M300pakeHre WICHOB apu(hMETHICCKON
U TEOMETPUYECKOM MPOTrpeccuil TOYKaMU KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIH U
HKCIOHEHIUATIBHBINA POCT. CII0KHbBIE MPOLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucarejbHasi CTATUCTHKA.

[IpencraBiaeHue AaHHBIX B BUAe TaOmul], auarpamm, rpaguxoB. CiydaiiHas HW3MEHYHUBOCTb.
CratucTuyeckre XapakTepUCTHMKU Hal0opa [JaHHBIX: cpeaHee apu(pMeTHYecKoe, MeIuaHa,
HauOoJIbIlIee M HaUMEHblIlee 3HaYeHUs, pa3Max. [IpeacraBienne o BBIOOPOUYHOM HCCIIEI0OBAHUH.
Cay4aiinble cOOBITHS U BEPOATHOCTD.

[Tonsatne o ciaydaifHOM oOmbITE M Cciay4alHOM coOblTHH. YacToTa Cciay4alHOTO COOBITHS.
CratucTudeckuii MoaXo ] K MOHSATUIO BEPOSITHOCTH. BepoATHOCTH MPOTHUBOMONIOKHBIX COOBITHUH.
JlocToBepHblE U HEBO3MOXHbIE COOBITUSA. PaBHOBO3MOXHOCTH coObITHH. Kitaccuueckoe
OIIpEJIETIEHUE BEPOSITHOCTH.

Kom0nnaropuka.

Pemenne koMOMHATOPHBIX 33/1a4 1epedOopoM BapruaHTOB. KoMOMHAaTOpHOE MTPaBMIIO YMHOKEHHUS.
[TepectanoBku u (hakTopual.

IF'EOMETPUSA

Haruasinnas reomerpust

Harnsgnele npeacraBineHus o gurypax Ha IUIOCKOCTH: HpsiMasi, OTPE30K, Jyd, yroj, JoMaHas,
MHOTOYI'OJIbHUK,  OKPY)XHOCTb, Kpyr. YeTBIpEXyroJbHHMK, IpsMOYTOJBbHHUK, KBajpar.
TpeyronbHMK, BUABI TpPEyrojbHUKOB. [IpaBWiIbHBIE MHOTOYroJbHMKH. M300pakeHue
reoMeTpuueckux (puryp. Bzaumnoe pacronoxxenue ByX NpsIMbIX, IBYX OKPYXHOCTEH, MPSMON U
OKPY’KHOCTH.



Jnvna otpe3ka, joMmaHou. llepumerp MHOroyronpHuka. EQuHUIBI HM3MEpPEHUS JIMHBL
H3mepeHue UIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3aJaHHOU UTHHBI.

Bunsr yrnos. I'panycHas mepa yrima. M3mepeHne M IOCTpOEHUE YIJIOB € ITOMOILUBIO
TPaHCIIOPTHPA.

[Tonarue mnomanu GUrypsl; €AUHUIBI U3MEpeHUs miom@anu. Ilnomane NpsIMOYroibHUKA U
wiomaab kBazapara. IlpubnmkeHHoe u3MepeHue Iomaneil ¢uryp Ha kierdaTtod Oymare.
PaBHOBenMKHE QUTYDEIL.

Harnsiaele npezacraBieHuss O NPOCTPAHCTBEHHBIX (Urypax: KyO, mapajienenurne]], Ipu3ma,
nupamuaa, map, cepa, Konyc, muiauHap. M3o0paxkenue npoctpancTBeHHBIX (uryp. [Tpumepst
ceueHnid.  MHororpanHuku.  IIpaBunbHble  MHOrorpanHuku.  IIpumepsl  pa3BepTOK
MHOTOTPaHHUKOB, LIWJIMH/IpA U KOHYCA.

[Tonarue o6bema; equHULBI 00beMa. OOBEM NPSMOYTOJIBHOIO Napajliesenunesa, Kyoa.

[Tonsatue o paBeHctBe Guryp. LienrpansHas, oceBas U 3epKanbHas cuMMeTpuH. M3o0paxenne
CUMMETPUYHBIX (uUryp.

I'eomeTrpnueckune purypsl.
[Ipsambie u yribl. Touka, mpsiMasi, IIIOCKOCTb. OTpe30K, ayd. Yron. Buasl yrios. BeptukaibHbie
Y CMEKHbIE YIiibl. buccekrpuca yria.

[TapannensHble M mnepecekaromuecss mnpsMele. llepnenaukynspHele npsimble. TeopeMbl 0
NapajuIeIbHOCTH U MEPHEHIUKYISIPHOCTH NpsAMbIX. [lepneHaukynsp U HakJIOHHAs K MPSIMOM.
CepenMHHBIN IEPIEHAUKYIISP K OTPE3KY.

I'eomeTrprueckoe mecto Touek. CBOWCTBAa OMCCEKTPUCHI YIJIa U CEPEIMHHOIO MEPIIEHANKYISIpa
K OTPE3KYy.

Tpeyronpauk. Beicota, Meamana, OWCCeKTpHca, CpPEIOHsSS JIMHUS — TPEYTOJIbHUKA.
PaBHOOeipeHHbIE 1 PaBHOCTOPOHHUE TPEYTOJbHUKHU; CBOMCTBA W MPHU3HAKU PABHOOEIPEHHOIO
TpeyrosbHuKa. [Ipu3Haku  paBeHCTBA  TPEYroJBHUKOB. HepaBeHCTBO  TpeyronbHUKA.
CooTHOLIEHH MEXAY CTOPOHAMHM M yrjiamMu TpeyrojapHuka. CymMma yYIJIOB TPEYrOJbHUKA.
Buewnue yrnsl Tpeyronbauka. Teopema @aneca. [Tonodue tpeyroabHukos. [lprusHaku nogodus
TpeyroapHUKoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTAHI'€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKa U yriioB oT 0 no 180°; npuBeneHue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYroJIbHUKOB. OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO. DopMyisbl,
CBS3BIBAIOIIME CHUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC OJHOrO M TOro e yria. Pemenune
TPEYrOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CHHYCOB. 3aMeUaTeNIbHbBIE TOUKU TPEYTOJbHUKA.

YersipexyroapHuk. [lapamienorpamm, ero cBOMCTBa U npusHaku. IIpsmMoyronsHuk, KBajapar,
poMO, UX CBOMCTBA U MpU3HAKK. Tpanenus, CpeaHss JIUMHUS Tpaneluuu.

MHuoroyroiasHUK. Beinykisle MHOroyronbHUKU. CymMMma yIiloB BBITYKJIOIO MHOIOYTOJIBHHKA.
ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. yra, xopaa. Cexkrop, cerMeHT. LleHTpanbHbIN yroi, BIUCAHHBIA yroJl;
BEJIMYMHA BIHMCAHHOIO yria. B3auMMmHOE pacnojio)keHue MpsMOM M OKPYKHOCTH, ABYX
okpyxHocTel. KacaTenbHas U cexyias K OKpY»KHOCTH, UX CBOMCTBA. BriricaHHbIe U ONMCaHHbIE
MHOTOYrOJIbHUKU. OKpYKHOCTb, BIIMCAHHAs B TPEYTOJIBHUK, U OKPY>KHOCTb, OIHCAHHAs OKOJIO
TpeyrojbHUKa. Brimcanuble 1 onucaHHble OKPYKHOCTH MPaBUILHOTO MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeobpazoBanus. [lonsrue o paBeHctBe ¢uryp. [loHsTHE O IBHXKEHHU:
oceBasl M LIEHTpaJibHAsi CUMMETPHHM, MapajieNbHbI NepeHoc, noBopot. [loHsTHe o mogobOuu
(buryp 1 roMOTETHH.

[TocTpoeHns ¢ moMoUp0 HUPKYNIS U JUHEHKH. OCHOBHBIE 3a/1a4M Ha IOCTPOCHHUE: JEICHUE
OTpe3Ka I0I0JIaM; IIOCTPOEHHUE YIJIa, PaBHOTO AAHHOMY; IIOCTPOEHHE TPEYrOJbHUKA IO TPEM
CTOpPOHAM; TOCTPOEHUE MEPNEeHIUKYIIpa K MPsIMON; MOCTpOEHUE OMCCEKTPUCHI yIiia; AeleHUe
OTpe3Ka Ha 1 paBHBIX 4acTel.

Pemrenne 3ama4 Ha BBIYMCIIEHHE, JT0KA3aTENBCTBO M ITOCTPOECHUE C MCIOJb30BAaHUEM CBOWCTB
U3y4eHHBIX (QUryp.

HN3mepenne reoMmeTpu4ecKux BeJTUYHMH.



Jnuna otpeska. PaccrosstHue OT TOYkKM A0 mpsMoi. PaccrosiHue Mexay INapaulelbHbBIMU
IPSIMBIMH.

IIepuMeTp MHOTOYrOJIbHUKA.

JUIMHA OKPY>KHOCTH, YUCJIO JI; JUIMHA AYT'H OKPY’KHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE MEXKAY BEIMYMHOM LEHTPAIBHOIO yIila U JUIMHOW IyTH
OKPYKHOCTH.

[Tonsarue momaau miockux ¢Guryp. PaBHococTaBieHHble 1 paBHOBeNnuKue Gurypsl. [lnomans
npsMoyrosnbHuka. Ilnomanm napasuienorpaMma, TpeyrojdpHMKa W Tpanenuu. Ilnomans
MHoOroyrojbHuka. Ilnomane kpyra u miomans cexkropa. CoOTHOIIEHHE MEXIY ILIOMAIIMU
o00HBIX (UTyP.

Pemrenue 3a1a4 Ha BBIYMCIICHUE U JIOKA3aTEIBCTBO C UCIIOIB30BAHUEM M3YYEHHBIX (POPMYIL.
Koopaunartsl.

VYpaBuenue npsmoin. KoopauHatel cepenuHbl orpe3ka. DopMmyiia pacCTOSIHUS MEXAY ABYyMs
TOYKAMM IIJIOCKOCTHU. Y paBHEHUE OKPY>KHOCTH.

BekTopsl.

Jnuna (Monynb) Bektopa. PaBencTBO BekTOpoB. KommnHeapHsie BekTopbl. KoopauHatel BekTopa.
YMHOXKEHHE BEKTOpa Ha YHCIO0, CyMMa BEKTOpPOB, pAa3JOKEHHE BEKTOpa II0 JABYM
HEKOJUIMHEAPHBIM BekTopaM. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

JIOTHKA U MHOXECTBA

TeopeTnko-MHOKEeCTBEHHbIC TOHATHS.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA. 3a/JlaHh€ MHOXECTB IEPEUYUCIEHUEM 3JIEMEHTOB,
XapaKTEepUCTHUECKUM cBOMCTBOM. CTaHaapTHble 0003HAuYEHUS YMCIOBBIX MHOXeCTB. Ilyctoe
MHOXECTBO U ero obo3HaueHue. [lonmHoxkecTBo. OOBEIMHEHNE U ITEPECEUCHUE MHOKECTB.

Wroctpanyst OTHOLIEHUH MEXy MHO>KECTBAMHU € IIOMOIIBIO uarpaMM Oiiepa — BeHHa.
DJIeMeHTbI JIOTHUKH.

Onpenenenne. AxkcuomMbl M TeopeMbl. JlokazarenbcTBO. JlOKa3aTeIbCTBO OT IHPOTHUBHOIO.
Teopema, obpaTHas nanHoi. [Ipumep u KOHTpIIpEMED.
[ToHsATHE O PaBHOCUIIBHOCTH, CJI€IOBAaHUH, YIIOTPEOIEHUE JOIMUECKUX CBA30K, €CIIM TO B TOM U
TOJIBKO B TOM CJIy4ae, JOTUYECKHUE CBS3KHU U, WIH.
TemaTuuyeckoe MJIAHAPOBAHHE
¢ omnpe/ejieHHeM OCHOBHBIX BU/I0B Y4eOHOM 1eATeJIbHOCTH
MATEMATHKA
5—6 Ky1acchl

OcHoBHOe coJep:kaHue M0 TeMaM

XapakTepucTHKA OCHOBHBIX BH/10B
AeTeJIbHOCTH YYeHUKA

Harypanbnsii pAL.

CaoiicTBa apuMeTHUECKUX ACHCTBUI.
ITonsiTHE O CTENEHU C HATYPAIBHBIM
[IOKa3aTEJIEM.

KBanpar u ky0 uucina.
UucioBble  BBIPAKEHHS,
YUCJIOBOTO  BBIPAYKEHHS.

HCIIOJIb30BaHUE CKOOOK.
Pemenune TEKCTOBBIX
apupMeTHUECKUMHU CIIOCOOaMH.
Henutenu u kpatuele. HanGonbimmit
oOuMii enuTens; HauMeHblee oodlee
KkpaTHoe. CBOMCTBA I€TMMOCTH.
[Tpu3naku genmumoctr Ha 2, 3, 5, 9, 10.

JlecstuunHas
CUCTEMa CUUCICHUSA. ApUPMETHIECKHE
JEUCTBUSI C HATypaJIbHBIMH YHUCJIAMHU.

3HA4YCHUE
[Topsnox
JIEUCTBUM B YHUCJIOBBIX BBIPAXKEHUSX,

3aga4

OnuckiBaTh CBOMCTBA HATYPAIBHOIO PAMA.
Yurath ¥ 3anMchbiBaTh HATypaJbHbIE 4YHUCIA,
CpaBHMBATH U YIOPSAIOYMBATH UX.

BbINOTHATL  BBIYUCIEHUS C  HaTypalbHBIMHU
YUCIIAMH; BEIYUCIISATh 3HAYEHUS CTETIEHEH.
@®opMyJIMPOBATh CBONCTBAa  apU(pMETHUECKHUX
NENUCTBUM, 3aMHMCBhIBATh HX C TOMOIIBIO OYKB,
mpeoOpa3oBbIBaTh HAa WX OCHOBE YHCIIOBBIC
BBIpaKCHHUSI.

AHAJIU3UPOBATH U OCMBICJIUBATH TEKCT 33J1a4H,
nepegopmMyJMpoBaTh  YCIOBHE,  HU3BJIEKATh
HeoOXomuMyr0  HMH(OpMAIMIO, MOAEJIMPOBATH
YCJIOBHUE C MOMOIIBIK) CXEM, PUCYHKOB, PEAIbHBIX

MPEIMETOB; CTPOMTH  JIOTHUYECKYIO  LENOYKY
pacCyXIeHHUI; KPUTUYECKHU OLIEHUBATh
MOJTyYECHHBIN OTBET, OCYLIECTBJISATH




IIpocThie U cOCTaBHBIEC YHCIIA.
Pa3znosxeHne HaTypanbHOIO YUCiIa HA
pOCThIe MHOKUTENH. Jlenenue ¢
OCTaTKOM

CaMOKOHTPOJIb, TIPOBEPSISI OTBET Ha COOTBETCTBHE
YCJIOBHIO.

@opMyJMpoOBaTh  OMNpPEACICHUS JCIUTEIs U
KpaTHOTO, MPOCTOTO YKCIa U COCTABHOTO YHMCIIA,
CBOMCTBA W MIPU3HAKH JCITMUMOCTH.

Jloka3pIBaTh 1 ONPOBEPTaTh C IOMOIIbIO
KOHTPIIPUMEPOB YTBEPHKACHUS O JETUMOCTH
gucen. KimaccudunmpoBars HaTypaibHbBIE YnCIa
("4eTHBIE M HEYETHBIE, TI0 OCTATKaM OT JICJICHUS Ha
3uT. ).

HccaenoBarh npocTeiiinme YuCIOBbIE
3aKOHOMEPHOCTH, TPOBOUTH YUCIIOBHIC
AKCIICPUMEHTHI (B TOM YHCJIE C HCTIOJIb30BaHUEM
KaJIbKYJISITOpPA, KOMIIBIOTEPA)

OObikHOBeHHBIE  npodu. OcHOBHOE
CBOWCTBO npo0u. CpaBHenue
OOBIKHOBEHHBIX npooei.
Apudmernueckue JEUCTBUSA c
OOBIKHOBEHHBIMU JIPOOSMH.

HaxoxneHue 4acTu OT LIeJI0T0 U LEJI0ro
II0 €ro YacTH.

Hecsatuunple  apoou. CpaBHeHue
JeCATUYHBIX ApoOeil. Apupmernueckue
JNEHCTBUS C JECATUYHBIMU JPOOSIMHU.
[IpencraBiaenue necaTUYHON ApoOU B
BUZE€  OOBIKHOBEHHOH  ApoOu U
OOBIKHOBEHHOH B BUJE JIECATUYHOI.
OtHowenue. [Iponopuust; ocHOBHOE
CBOMCTBO IIPOIIOPLIUH.

[TpoueHThl; HaX0XAEHUE IPOLEHTOB OT
BEJIMYMHBI U BEJTMYHHBI I10 €€
MIPOLIEHTaM; BbIpa)KEHHUE OTHOIICHHUSI B
IIPOLIEHTAX.

Pemenne TeKCTOBBIX 3a/1a4
apru(MeTHUECKUMH CIIocobaMu

MogaeanpoBaTh B rpadUuecKOi, IpeIMETHON
(hopMe IOHSTHS U CBOMCTBA, CBS3aHHBIE C
MOHSATHEM OOBIKHOBEHHOM JIpOOH.

D opMyJINPOBATh, 3aANUCHIBATH C IOMOIILI0 OYKB
OCHOBHOE  CBOMCTBO  OOBIKHOBEHHOH  Apodu,
MpaBWJIa JCHCTBHI ¢ OOBIKHOBEHHBIMHU JAPOOSMHU.
IIpeoOpa3oBbIiBaTh  OOBIKHOBEHHBIE  JpOOH,
CpPaBHHBATh W YHOPSAOYMBATH UX. BBINOJHATH
BBIYHCIICHUS C OOBIKHOBEHHBIMH JPOOSMHU.
YuTtaTh ¥ 3amUCBLIBATh JCCATUYHBIC JPOOH.
IIpencraBasATh OOBIKHOBEHHBIE JPOOM B BHJIE
JECSITAYHBIX U ICCATUIHBIC B BUJIC OOBIKHOBEHHBIX;
HAXOAUTH JECSATHUYHBIE npUOKEHUS
OOBIKHOBEHHBIX APOOEii.

CpaBHUBATHL U YNOPS/A0YMBATHL JECATUYHBIC
npoOu. BBIMOIHATE BBIYHCICHUS C JCCATUIHBIMU

IpoOsiMU.

Hcnonb30BaTh DKBUBAJICHTHBIC MPEACTABICHHUS
IpOOHBIX YHCENl TpPU UX CPaBHEHUH, IIpU
BBIYMCIICHUAX.

BBINOJTHATH IPUKUJIKY U OIIEHKY B XOJ€
BBIUMCIICHUM.

OO0bsicHATB, uTO Takoe nporeHt. IlpeacraBadaTs
NpPOLEHTh B BUAE JApobeil u 1pobu B BuUjE
MIPOLIEHTOB.

OcymecTBiasaTs monck uHpopmaruu (8 CMU),
coJieprKalleil TaHHbIe, BbIpaKECHHbIE B MPOLEHTAX,
UHTEpHpeTupoBaTh ux. IIpUBOAUTH HpUMEPHI
HCIIOJIb30BaHUsl OTHOIIEHUN Ha MPAKTHKE.

Pemath 3amaun Ha MPOLEHTHI M JApoOU (B TOM
quclie 337a4d U3 peaJbHOU MPaKTHKM), UCIONIb3Ys
IIpU HEOOXOIUMOCTH KaJbKYJSATODP; MCIOJIb30BAThH
MIOHSITHSI OMHOWEeHUSA U NPONOpYUY TIPU PELICHUH
3a1ad.

AHAJIM3UPOBATH U OCMBICJAMBATh TEKCT 3a/layH,
nepegopmMyIupoOBaTL  YCIOBHE,  H3BJEKAThb
HEoOXoauMyr0  uH(MOpMaIMoo, MOAeJIHPOBATH
YCJIOBUE C NOMOUIbKO CXEM, PUCYHKOB, PEAIBHBIX




MPEIMETOB; CTPOUTH  JIOTUYECKYIO  IIETIOYKY
paccyKJIeHuUi; KPUTHUYECKH OIl€eHUBATH
MOJTy4YEHHBIH OTBET, OCYLEeCTBJIATH

CaMOKOHTPOJIb, TMPOBEPSISI OTBET HA COOTBETCTBHE
YCIIOBHIO.

IIpoBOAUTH HECTIOKHBIC UCCIICIOBAHNS,
CBSI3aHHBIC CO CBOMCTBaMH JPOOHBIX YHUCEI,
OIUpasaChb Ha YUCIIOBBIC SKCIICPUMCHThBI (B TOM
YHCIIe C UCIIOJIb30BaHUEM KaJIbKYISATOPA,
KOMITBIOTEPA)

[TonoxxuTenpHbIC U OTPUIIATEIbHBIC
qrciia, MOAyb uncia. M3o0paxkenue
YHCesl TOYKaMHU KOOPAMHATHOM
IIPSIMOM; TEOMETpUYECKast
WHTEPIpEeTaIs MOYJIS YHCIIA.

MHOXECTBO LEIBIX YUCE]L.
MHOK€eCTBO pallMOHATIbHBIX YHCEII.
CpaBHEHHE pallMOHATBHBIX YUCET.
Apudmerrdeckue I1UCTBUS C
pauuoHaabHBIMH unciiaMu. CBoMCTBa
apupMETUYECKHUX JeHCTBUN

I[IpuBomuThL  TpUMEpPHl  KCIONB3OBaHHUS B
OKpY’KaroIleM Mupe MOJIOKUTEIBHBIX u
OTpHUIATENIbHBIX YHCEl (TEMIepaTypa, BEIUTPHILT —
MIPOUTPHIIILL, BBIIIE — HIXKE YPOBHS MOPS U T. 11.).
HN300paxxkarh, TOYKAMH KOOPAMHATHOW MPSMOM
MOJIOXKUTEIbHBIC U OTPULIATEIbHBIE PAllUOHATILHBIC
qucha.

XapakTepu30oBaTb MHOXECTBO IIEJIBIX YHCET,
MHOKECTBO pallMOHABHBIX YHCETI.
@®opMyJMpPOBaTHL U 3aMUCHIBATH C ITOMOIIBIO
OyKkB CBOICTBa JEHCTBHII C palMOHaIbLHBIMU
YuCIaMH, MNPHMEHATh Ui  TpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKECHU.

CpaBHUBATh U YNOPSAJA0YMBATH PALUOHAIHHBIC
qHcla, BBINOJIHATH BBIYHCIICHHS c
palMoHAIBHBIMH YHCIIAMU

IIprMepsl 3aBUCUMOCTEN MEXKIY
BEIIMYMHAMU CKOPOCMb, 8pPeMA,
paccmosnue,
npOU3B0OUMENbHOCMb, 8PEMS,
paboma, yeua, KOIuU4ecmaso,
cmoumocms u ap. [IpencraBnenue
3aBUCUMOCTEN B BUE (HOpPMYIL.
Beruucnenus o ¢popmymnam.
Pelenue TekcTOBBIX 3a7a4
apupMeTHYECKUMHU CrIocodbamu

BripakaTh OJIHU €TUHUIIBI U3MEPEHUS BEIMYNHBI
B IPYTHUX CAUHUIAX (METPHI B KHIOMETPAX,
MHUHYTHI B 4acax u T. I1.).

OKpyriasaTh HATypadbHBIC YUCIA W JCCATUYHBIC
npoOu. BBHIMOTHATH MPUKUIKY U OLEHKY B XOJE
BEIUMCIICHUH.

MopaenupoBaTb HECIOXHBIE 3aBHCHUMOCTH C
MOMOIIBI0 (POPMYIT; BBITIOTHATH BBIYUACICHHS TIO
bopmynam.

Hcnonb3oBaTh 3HAHHUS O 3aBHCUMOCTSIX MEXITY
BETMYMHAMU  (CKOPOCTh, BpEMs, PACCTOSHUE;
paboTa, TPOU3BOTUTEIILHOCTD, BPEMS U T. I1.) TPHU
pEIIeHNH TEKCTOBBIX 3a/1a4

Hcnonb3zoBanue OyKB J71s1 0003HAUYECHHS
qrcen, TUIS 3amnmucu CBOIICTB
apupMeTUIECKUX JIeHCTBUM.
bykBeHHbIE BbIpaKeHHs! (BBIPAKEHUS C
nepeMeHHbIMH). YHCcIToBOE 3HAYCHHE
OYKBEHHOT'O BBIPKEHHUSI.

VYpaBHeHue, KOpEHb YpaBHEHUSI.
Haxoxnenue HEU3BECTHBIX
KOMIIOHEHTOB apudmeTnyecKkux
JIEUCTBUM.

JlekapTOBBI KOOpJIMHATHI HA MJTIOCKOCTH.
ITocTpoeHre TOUKM IO €€ KOOpAUHATAM,

YuraTh U 3anucbiBaTh OYKBEHHbBIC BbIPAXECHMUS,
COCTaBJISATh OYKBEHHbIE BBIPAKEHUS MO YCIOBUSIM
3a/1a4.

BbruncasiTe 4MCIOBOE 3HaueHHE OyKBEHHOI'O
BBIPKEHUS NP 3aJaHHBIX 3HAUEHUAX OYKB.
CocTraBasiTb ypaBHEHHUs 110 YCJIOBMSM 3ajad.
Pemate mnpocteillvie ypaBHEHUs Ha OCHOBE
3aBUCUMOCTEN MEXIY KOMITOHEHTaMU
apuMeTUYECKUX JEHCTBUM.

CTpouTh Ha KOOPAMHATHOW IUIOCKOCTH TOYKH U
(burypsl 1o 3alaHHbIM KOOpAMHATaM; ONpeAeasiTh
KOOpPJMHATBI TOUEK




OnmpeaACIICHUE KOOpAWHAT TOYKHM Ha
IIJIOCKOCTH

[IpencraBieHre NaHHBIX B BUJIC
Ta0IMIL, IUarpamm.

Penmrenne  KOMOHMHATOPHBIX
nepebopoM BapuaHTOB

3a1a4

N3BaekaTh nHGOpPMAIIHMIO U3 TAOIHI] U JHArPaMM,
BBIIOJHATH BEIUKCIEHHS 110 TAOIMYHBIM JAHHBIM,
CPABHUBATh BEJIUYHUHBI, HAXOAUTh HAUOOJIBIIIHE
Y HAaNMCHbIINE 3HAYCHHUSI U JP.

BoimoaHATs, cOOp MHDOPMALMM B HECIIOKHBIX
ClIydasix, MpeACTaBJsATh WHDOpPMANMIO B BHJE
TAOJIMIl U JMAarpaMM, B TOM YHCJIE C ITOMOIIBIO
KOMITBIOTEPHBIX POTPAMM.

BoInmoaHATH 11epe0op BceX BO3MOMKHBIX
BapUAHTOB IS [IepecueTa 00bEKTOB WU
KOMOMHAINH, BBIAEAATh KOMOHHALINH,
OTBEUAIOIINE 33JAHHBIM YCIIOBHSIM.

Harnsanaeie npenctaBienus o purypax
Ha IJIOCKOCTH: IpsiMasi, OTPE30K, Jyd,
yroia,  JOMaHas,  MHOTOYTOJbHUK,
HpaBHJIBHBIﬁ MHOTI'OYT'OJIbHHK,
OKPYXXHOCTB, KpPYT. UeThIpeXyroibHUK,
HPSMOYIOJIBHUK, KBajpar.
TpeyronpHUK, BUIBI TPEYTOJIEHUKOB.

N300pakeHre TeoMeTprHuecKux (Huryp.

B3aumnoe pacrojoKeHue JBYX
IIPSMBIX, IBYX OKPY>KHOCTEH, IPSIMOM U
OKPYKHOCTH.

Jnmuna orpeska, smomanoil. Ilepumerp
MHOTOYTOJIbHUKA. EquHUIIBI H3MepeHus
JIMHBL. M3Mepenue IJIMHBI OTpe3Ka,
MOCTPOCHUE OTPE3Ka 3aJaHHOM JIJTHBI.
VYron. Buael yrmos. I'pamycHas mepa
yria. I3Mepenue u nocTpoeHue yriioB ¢
MOMOIIIBIO TPAHCTIOPTHUPA.

[TonsiTre miomaan (GUTYpHI; €TUHUIIBI
HU3MEpPEHUS IJIOLIA/IH. [Tnomans
MPsIMOYTOJIbHHKA M TIJIONIa/Ib KBaApaTa.
Harnsagneie MIpECTaBICHUS 0
MPOCTPAHCTBEHHBIX  (urypax: Kyo,
napajuienenunes, map, chepa.
[TonstTne oOBeMa; eOUHHUIILI OO0BEMA.
O06Bem MPSIMOYTOJIBHOTO
napasuienienumnena u oobem Kyoa.

Pacno3naBaTh Ha 4epTeXax, pUCYHKAX M MOJEIISAX
reomMeTpuueckue QGurypsl, KoHdurypauuu ¢Guryp
(mnockue wu mpoctpaHcTBeHHbIe). IlpuBOAUTH
MpPUMEPHl aHAJIIOTOB T'€OMETPUYECKUX (Uryp B
OKpYKaIOILIeM MHpE.

N300paxkars reomerpuyeckue GUTYpHI W HX
KOHpUTYpallui OT PYKH M C HCIOJIb30BAHUEM
YEePTEIKHBIX UHCTPYMEHTOB. H3006paxaTh
reoMeTpuieckue GUrypsl Ha KieT4aToi Oymare.
H3mepsiTh ¢ TOMOIIBIO HWHCTPYMEHTOB U
CPaBHMBAaTh JJIMHBI OTPE3KOB U BEIMYHHBI YTJIOB.
CTpouTh OTpe3KH 3aJaHHOW UIMHBI C TOMOIIBIO
JMHEHKU U TUPKYJISL U YTIIb 33JJaHHON BEJTMYMHBI C

IIOMOLIBI0  TpaHCHOpTHpa. Beipaxkars oaHU
€IMHULIBl U3MEPEHUs JUIMH Yepe3 JpyTue.
BoruncasrTs IUIOIIA U KBaJIpaToB u

MPSIMOYTOJIBHUKOB, UCIIONIB3Ys (hOPMYIIBI TUIOIIA N
KBaJipaTa U IJIOUIaId MPSIMOYTOJIbHUKA.
BoipamxaTth OHU €IMHUIIBI U3MEPEHUS IIOIIAAN
yepes Jpyrue.

H3roraBiauBaTh TPOCTPAHCTBEHHBIE (QUTYpPHI U3
pa3BepTOK;  pacrmo3HaBaTb  pPa3BEpPTKU  KyoOa,
napajuiefienunena, MOUPaMHUAbI, IWIMHApA U
KoHyca. Paccmampueamp TpOCTEUIINE CEUYECHUS
MPOCTPAHCTBEHHBIX (UTYp, TMOTydaeMmble IyTeM
MPEAMETHOTO W KOMITBIOTEPHOTO
MOJICTTUPOBAHUS, ONPeNeJsiTh UX BU]I.
BouruucasaTe o0beMBI Ky0a W TMPSMOYTOJIBHOTO
napajuiefienuneaa, UCnonb3ys (GopMynbl oObeMa
KyOa u o0Bbema MPSIMOYTOJILHOTO
napajuienienunena. BpIpaxkaTb OIHH €IUHUIIBI
M3MEpeHus o0beMa Yepes Ipyrue.

Hccaenosarb 51 ONUCHIBATH CBOMCTBA
T€OMETPUYECKHUX buryp (mmockux u
MPOCTPAHCTBEHHBIX), HCIIONB3ySd OKCIIEPUMEHT,
Ha0JI0/IeHNE, U3MEpEeHHe. MopenupoBatb
reoMeTpUUYeCKue OOBEKThI, HCIOIB3ys OyMmary,
IUIACTUIIMH, TPoBOJIOKY u jp. HMcemoab3oBarth




KOMIIBIOTEPHOE MOJEIUPOBAHUE U DIKCIIEPUMEHT
JUIsL U3YYCHHSI CBOMCTB T€OMETPHUECKUX OOBEKTOB.
Haxoauthe B OKpyXamolleM MHUpPE IJIOCKHE U
MIPOCTPAHCTBEHHBIE CHMMETPUYHBIE (PUTYPBHI.
Pematp 3a7aun Ha HaXOXKIEHUE JJIUH OTPE3KOB,
[IEPUMETPOB MHOT'OYT'OJIBHUKOB, T'PaJyCHONH MeEpBI
YIJI0B, IUIOINAJEH KBaJpaTOB U IMPSIMOYTOJIBHUKOB,
00BEMOB KyOOB u IIPSIMOYTOJIBHBIX
napajJiesienune 0B, Kyoa. Belaeasitb B ycioBuu
3aJauu JaHHbIe, HEOOXOIUMBIC I €€ PEeLICHuS,
CTPOUTH JIOTHUYECKYIO IIETNOYKY PaCCYXACHUH,
CONOCTABJIATL  IIOJIYYCHHBIM  pe3ynbTarT  C
YCIIOBHEM 3aJa4H.

N300pa:kaTh paBHble (QUIYpBl, CUMMETPHYHBIC

(dburypsr

TemaTnuyeckoe NJIAHNPOBaAHHE
Maremartuka 7-9 kiaaccsl Paznen «Agaredopay

OcHoBHOE COAECPKAHME 110 TEMaM

XapakTepuCcTHKA OCHOBHBIX BU/I0B
NesiTeJIbHOCTH YYEHUKA (HA YPOBHE
Y4eOHBIX /1eiiCTBHI)

Pacmmpenne MHOKeCTBA HATYpaIbHBIX YHCET
JI0 MHOXECTBA LIEJIbIX, MHOXKECTBA LEJbIX
yucel 10 MHOXECTBa  pallMOHAIbHBIX.
PanmonansHoOe 4KCI0 Kak OTHOILIGHUE M/,
I m — 1IeJI0€ YUCIIO, a 1 — HaTypaJbHOE
YHCIIO.

CrerneHs ¢ LeIbIM [T0Ka3aTeIeM.
KBanpaTtubiii kopens u3 uncia. Kopenb
TPEThEN CTEIICHHU.

[Tonstue 00 UppalLMOHAIBHOM  YHCIE.
HppanroHanbHOCTh qncnav2 u
HECOM3MEPUMOCTb CTOPOHBI M JIHArOHAJIH
kBajgpata.  JlecATUuHble  TPUOIMKEHUS
VUPPALMOHAIBHBIX YUCEI.

MHOXkeCcTBO JENCTBUTEIIBbHBIX 4HCell;

IIPEACTABICHUE JEHCTBUTENIBHBIX YHCET B
Bujie OECKOHEYHBIX JIECATUYHBIX JPOOEH.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEIL.

B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
JEUCTBUTEIBHBIMA  4YHMCIIAMH W TOYKAMH
KOOPJAMHATHOU IPSAMOiA. Yucnossle
IIPOMEXKYTKH: HHTEPBAJI, OTPE30K, JIyd

OnucbIBaTh MHOXECTBO LENbIX YUCEIL,
MHOECTBO PallMOHAJIbHBIX YUCEN,
COOTHOILIEHUE MEXKIY ITUMH MHOXKECTBAMH.
CpaBHUBATH u YIOPSiI0YMBATh
panMoHaIbHbBIE qucia, BBITIOJIHSTH
BBIYMCIICHHS] C PALMOHAIBHBIMU YHUCJIaMH,
BBIYMC/SATh 3HAUEHUS CTENEHEW C IeJIbIM
MOKa3aTeJeM.

®opMyJIMpOBaTH OInpeleIcHue
KBaJpaTHOTO KOpHS u3 qucla.
Hcnoan3oBath rpaduk GyHKIHT y = X2 171
HaxXO0XJICHUS KBaJpPATHBIX KOpHEH.
BohruucasaTs TOYHBIE W TPHUOIMIKEHHBIE
3HAYEHUS KOpHEH, UCIIONb3Ys npu
HEOOXOJIMMOCTH  KaJIbKYJIATOP; TNPOBOJIUTH
OIIEHKY KBaJIpaTHBIX KOPHEH.
®opmMy/IMpPOBaTh  ONpPEICICHUE  KOpHA
TpeThel CTENEHW; HaxOJUTh 3HAYEHUS
KYOMYECKHUX KOPHEHW, TpH HEOOXOIMMOCTH
UCIIONb3Ysl, KATbKYISTOP.

IIpuBoauTH TpUMEPHl  UPPAITUOHAIBHBIX
YHUCeJ, PACHO3HABATH pALMOHAIBHBIE U
MppaLMOHATIbHBIE YHCIIa; H300paaTh uncia
TOYKaMH KOOPJAMHATHON ITPSIMOM.

Haxoauth  J1ecATUYHBIE  MPUOIMIKEHUS
palMoOHaIbHBIX U HPPAMOHATIbHBIX YHCEIT;
CPaBHMBAThH u YHOpPSiI0YMBATh
NEUCTBUTEILHEIC YHCIIA.

OnucpIBaTh MHOXKECTBO JE€HCTBUTENbHBIX
qucen.

HUcnoan3oBarb B
MaTeMaTUYeCKON  peuu

HIUCHLMEHHOU
o0O3HAUEeHUS W




rpagudeckue  M300paKEHUS  YHCIIOBBIX

MHOXKCECTB, TCOPCTUKO-MHOKCCTBCHHYTO

CUMBOJIMKY
HpI/I6JII/I)K€HHOG 3HA4YCHUC BCJIIMYHHEI, HaXOJII/ITb, AHAJIU3UPOBATD, COMMOCTABJIATD
TOYHOCTb HpI/I6J'II/I}KeHI/IH. PaSMCpr 00BEKTOB | YHCIIOBEIE XapaKTEPHUCTUKHU 00BEKTOB

OKPY’KaloIIero Mupa (0T 3JIEMEHTAPHBIX
yacTull 10 BcenenHnoit), 1uTeIbHOCTh
MIPOIIECCOB B OKPYXKAIOIIEM MHUPE.
Brinenenne muoxurenst — crernedu 10 B
3aIIMCH YHCIIA.

[Ipuknaka v OlIEHKa pe3yJIbTaTOB
BBIUHCIICHUH

OKpYXaroIlero Mupa.
Hcnoab30BaTh 3a1KCh YUCEIl B CTAHJAPTHOM
BUJIC UIA BBIPQXEHUS DPa3MEpPOB OOBEKTOB,
JUINTEJIBHOCTU IPOLIECCOB B OKPY’KaroIIeM
MHUDE.

CpaBHHuBaTh yuciaa U BEJIMYMHBI,
3alMCaHHbIe ¢ Hcoib3oBaHueM creneHu 10.
Hcnoab3oBate pazHble (GOpMBI  3alMCH
pUOIM>KEHHBIX 3HAUYEHUH; 1eJ1aTh BBIBOJBI O
TOYHOCTH  NpUONMIKEHUS [0  3alKCH
PUOIMIKEHHOTO 3HAUYEHUS.

BbINOJIHATH BBIYUCICHUS C peaJIbHBIMU
JTAHHBIMHU.

BbINOJIHATHL NPUKUIKY U OLEHKY
pEe3yJbTaTOB BEIYMCIICHUN

bykBeHHbIE BbIpaKeHUS (BBIPAKECHHUS C
nepeMeHHbIMH). UnciioBoe 3HaueHue
OYKBEHHOTO BbIpaxkeHUs. JlomycTumbie
3Ha4YeHUs nepeMeHHbIX. [loacTaHoBKa
BBIPAKEHHUI BMECTO NEPEMEHHBIX.

[TpeoOpazoBaHre OYKBEHHBIX
BBIPXKEHU HA OCHOBE CBOMCTB
apudMeTHIeCKnX aeicTBUi. PaBeHCTBO
OyKBEHHBIX BbIpaskeHUH. Tox1ecTBO

BeInoJHATH 3JIEeMEHTapHbBIC 3HAKOBO-
CUMBOJIMYCCKUE  JICHCTBUS: NPHMEHAATh
OYKBBI JUIsi 0003HAYCHUST YHCEIN, ISl 3aIUCU
001X YTBEPXKICHHUIA, COCTABJIAThH
OYKBEHHBIC  BBIPQKCHHUS IO  YCIOBHUSM,
3aJJaHHBIM  CIIOBECHO,  PUCYHKOM  HJIU
YEePTEIKOM; npeodpa3oBbIBATH
areOpanveckue CyMMbl W IPOHW3BEICHHUS
(BBITOJHATH IPHUBEICHUE I10JI00HBIX
CJIaraeMbIX, PacCKPBITHE CKOOOK, YIPOIIECHUE
MIPOU3BEICHUN).

BoruncasTs unciioBoe 3HaYeHHE OYKBEHHOTO
BBIPAXEHHS; HAXOAUTH 00JIaCTh JOMYCTUMBIX
3HAYCHUH MEPEMEHHBIX B BBIPOKCHUHN

CreneHs ¢ HaTypaJIbHBIM I1OKA3aTEIEM U €€
cBoiicTBa. OMHOYWIEHBI 1 MHOTOWIEHEI.
Crenens MHOTOwIeHa. ClioxXeHue,
BBIYUTAHUE, YMHOKEHUE MHOTOWICHOB.
DopMybl COKPAILIEHHOTO YMHOKEHUS:
KBaJpaT CyMMBI M KBaJpaT pa3HOCTH.
®opmyna pa3HOCTH KBaJpaToOB.
[IpeoOpazoBanue 11€7I0TO BEIPAKEHUSI B
MHOrouwieH. Pa3noxeHne MHOrouieHa Ha
MHOYKHUTENIH: BEBIHECEHUE O0IIETO MHOKHUTEIIS
3a CKOOKH, TPYIMIUPOBKA, MPUMEHEHUE
(GhOpMyJT COKPAIIEHHOTO YMHOKECHHS.

MHorouieHsl ¢ OJJTHOW NEPEMEHHOM.
Kopenps MHOrOunena. Ksagparusii
TPEXUJIEH, PA3JI0KEHUE KBAJAPATHOTO
TpeX4ueHa Ha MHOXKHUTEIN

®opMyJIMPOBaTh, 3alIMCHIBATH B
CUMBOJINYECKON (popMe 1 000CHOBBIBATH
CBOICTBA CTENEHU C HATypalIbHBIM
MO0Ka3aresieM; MPUMEeHSTh CBOMCTBA
CTETIEHU sl TPeoOpa30BaHus BEIpaXKEHUH U
BBIYMCIICHH.

BbINOJHATL AEHCTBUS ¢ MHOTOUJIEHAMH.

BoiBoauTH (hopMyITBI COKpAIIIEHHOTO
YMHOXKEHUS, NPUMEHSATH ux B
peoOpa3oBaHMIX BBIpOKCHUI u
BBIUHCIICHHSIX.

BoInoHATHL pa3nokeHre MHOTOYJICHOB Ha
MHOKHUTEIIN.

Pacno3naBartn KBaJIpaTHbBIN TPEXYJIEH,
BBISICHSITb BO3MOKHOCTh Pa3jIOKE€HUSI Ha
MHOXUTCIIN, I[pe)]CTaBJIHTb KBaJIpaTHI)Iﬁ
TpEX4JeH B BHJE NMPOU3BEIACHUS JIMHEHHBIX
MHO>KHATEIIEH.




I[pumensiTh pa3uyHble POPMBI
CaMOKOHTPOJISI IPU BHITIOJTHEHUH
npeoOpa3oBaHUA

Anrebpanueckas 1podb. OCHOBHOE
CBOMCTBO aredpandeckou 1poou.
Coxkparienue apodeii. CioxeHue,
BBIYUTAHUE, YMHOXKCHUE, JICIICHHUC
anreOpanyecKux Apooei.

CreneHp ¢ IeTbIM TI0Ka3aTeNieM 1 e
CBOMCTBA.

PanpoHanbHbIe BEIpOXKEHUS H UX

npeoOpa3oBanus. /loka3arenbcTBO TOXKICCTB

@opMyJIMPOBATH  OCHOBHOE  CBOWMCTBO
anredpandecko ApoOM W NMPHUMEHSITh €ro
JUTSI IPE0Opa3oBaHMsI IPOOCH.

BbInoHATHL JEiCTBUS ¢ anreOpanvyecKuMu
IpOOsMU.

IIpeacTraBasiTth I1€JI0€ BBIPAKEHUE B BHIIE
MHOTOYJICHA, IPOOHOE — B BHJIC OTHOIICHUS
MHOT'OYJICHOB; JIOKa3bIBaTh TOXK/CCTBA.

@ opMyJIMPOBATH ONPE/ICIICHNE CTCIICHU C
IEJIBIM TTOKA3aTeIIeM.

@ opMyJIMPOBATH, 3ANIMCHIBATH B
CHUMBOJIMYECKON (hOpME M MILTIOCTPHPOBATH
pUMEpaMU CBOMCTBA CTENICHU C LETBIM
nokasaresem; MPUMEHSITh CBOMCTBA
CTETICHH IS peoOpa3oBaHusl BRIPAKCHUN U
BBIYHCIICHU

[TonsiTMs KBaApaTHOTO KOPHS,
apuMETUYECKOT0 KBaJPaTHOTO KOPHSI.
VYpaBuenue Bujaa x2=a. CoiicTBa
apuQMEeTHUYECKUX KBAJPATHBIX KOPHEH:
KOPEHb U3 NMPOU3BEICHUS], YACTHOTO,

2
CTETICHH; TO)KI[GCTBa,{\Ira) =a, rae a= 0,

lal

= IIpuMeHeHnEe CBOWCTB
apu(QMeTUYECKUX KBAJPaTHBIX KOpHEN AJis
peoOpa30BaHuUs YUCIIOBBIX BHIPAXKEHUHN U
BBIYMCIICHHUI

Jloka3pIBaTh CBOWCTBA apU(PMETHICCKHX
KBaJPaTHBIX KOpHEH;, MPUMEHATh WX JUIs
npeoOpa3oBaHMs BRIPAXKEHUH.

Boruucasats 3HAYCHUS BBIpa)KCHUH,
COJICpIKaIINX KBAJPATHBIC KOPHU; BBIPAKATH

NEPEMEHHBIE U3  T'COMETPHYECKUX U
¢buszndecKkux GopMyiI.

HccaenoBaTh ypaBHEHHE BHAA X° = 4,
HAXOJUTh TOYHBIE W MPUOIMKEHHBIC KOPHHU
npu

a>0

YpaBHeHue ¢ 01HOI nepemeHHoN. KopeHb
ypaBHeHHUs. CBONCTBA YHCIIOBBIX PABEHCTB.
PaBHOCHIIBHOCTL ypaBHEHUIA.

JInnelinoe ypaBHeHue. Pemenne ypaBHeHUH,
CBOIALINXCS K JIMHEHHBIM.

KBangpatHoe YpaBHEHHUE. Henosnubie
KBaJpaTHble ypaBHEHMsA. DopMyiia KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pewienne  ypaBHEHHMi, CBOAAIIMUXCA K
KBaJpaTHBIM. bUKBagpaTHOE ypaBHEHUE.
IIpuMmepsl pellIeHHs] YpaBHEHUU TPETbEU H
YETBEPTOM  CTENEHM  pa3JIOKEHUEM  Ha
MHOKHUTEIIH.

Pacno3HaBarb JMHEHHbIE W KBaJApPaTHBIC
ypaBHEHUS, 11eJIbI€ U IPOOHBIC YPaBHEHUS.
PemiaTh nuHeliHbIe, KBalpaTHbIE YPAaBHEHMS,
a TaK)Ke YpPaBHEHMs, CBOISIIMECS K HUM;
pemiaTh IpOOHO-PAlMOHAILHBIE YPABHEHHUS.
HccaenoBarh KBagpaTHbIC YpaBHEHHUS TIO
JUCKPUMHUHAHTY U K03 hUiueHTam.

Pemath TEKCTOBBIC 3a7ja4M aNTeOpandeCcKUM
CrocoOOM:  TMEepeXOAWTh OT  CJIOBECHOM
(hOpMyYITUPOBKH YCIIOBHS 3a1a9H K
anredbpanveckoi MOJIeTH IMMyTeM COCTaBJICHUS
YpaBHEHUS, pemarhb COCTaBJICHHOE
YpaBHEHUE; MHTEPNPETHPOBATH PE3YNIbTaT




Pemenune qpoOHO-parinoHaIbHBIX
YpaBHEHUM.

Pemenre TekCTOBBIX 3a71a4 anreOpanyecKum
crocooom

VpaBHeHHEe C  JOBYMsA  I€PEMEHHBIMH.
JIuneiinoe ypaBHEHHUE c JIBYMS
HEPEMEHHBIMH. [Tpumepst pereHus

YPaBHEHHUH B LIENbIX YUCIIAX.

CucremMa ypaBHEHUH C ABYMs IIEPEMECHHBIMU.
PaBHOCWIIBHOCTB CUCTEM YPaBHEHUM.
Cucrema AByX JMHEUHBIX YPAaBHEHUH C IBYMS
IIEPEMEHHBIMM; pEIIEHNUE IMOJCTAHOBKOW U
cloxeHueM.  PemieHme — cucreM  IBYX
YPaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe BTopo# crenenu. [Ipumeps! pemenus
CHUCTEM HEJIMHEHHBIX YPABHEHUMN.

Pemienue TeKCTOBBIX 3a/1a4 aaredpanyecKum
CIOCOOOM.

JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH.
I'paduueckas uHTEpHIpeTalvs YpPaBHEHMS C
JBYMsI IEPEMEHHBIMU.

I'paduk nuHEHHOrOo ypaBHEHHA C ABYMS
IEPEMEHHbIMH,  YIJIOBOM  KO3((UIMEHT
IIPSIMOM; yCIIOBUE ITAPAJUIEIbHOCTH IPSIMBIX.

I'padpuxu MPOCTEUIITINX HEJIMHEUHBIX
ypaBHEHUU (mapabona, rumnepooa,
OKPYKHOCTB ).

I'paduueckass  uHTEpHpeTalMsi  CUCTEMBI

ypaBHCHI/Iﬁ C ABYM: IICPECMCHHBIMU

Onpenensitb, SBISETCA JIA Iapa YHUCEIN
pEIIEHUEM JaHHOTO YpaBHEHUS C JBYMs
IIEPEMEHHBIMY;  NPHBOAMTb  IIPUMEPHI
pEellIeHUs] ypaBHEHUH C IByMsI IEPEMEHHBIMHU.
Pemarts 3amauun, anredpandeckoil Mozaesbro
KOTOpBIX fBJIIETCS YpaBHEHHUE C JBYMs
IIEPEMEHHBIMY; HAXOAUTH ICJIBIC DPELICHUS
myTeM nepedopa.

Pematb cuctemsl JByX ypaBHEHHH C JBYMs
IIEPEMEHHBIMU, YKA3aHHBIE B COACPKAHUM.
PemaTh TekcTOBBIE 3a/1aun aNreOpandyecKum
CIOCOOOM:  MEpPeXOIUTh OT  CIOBECHOM
GOpMYIMpPOBKM  YCIOBUS ~ 3aJaud K
aJire0panvecKkoi MOJIEIH IyTEM COCTaBJICHUS
CUCTEMBI YPABHEHUI; PelIaTh COCTABJICHHYIO
CUCTEMY YpaBHEHHH; HHTEpIpPETUPOBATH
pe3yJbTar.

Crpoutb rpapuku ypaBHEHUH C IByMs
IIEPEMEHHBIMH.

KoHcTpyupoBaTh S5KBUBaJIEHTHBIE PEUEBbIE
BBICKA3bIBAHUS C HCIIOJIb30BAaHUEM
aJIre0panvecKoro u reoMeTpUYECKOro
A3BIKOB.

Pematb u mcciaenoBaTb ypaBHEHUS U
CUCTEMBI YpaBHEHUN Ha OCHOBE
(G yHKIIMOHAIbHO-TpaUUECKUX
IIPEACTABICHUN YPaBHEHUMU

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ OOHOM  IEPEMEHHOM.
PaBHOCWIBHOCTE  HepaBeHCTB. JIuHelHbIE
HEPaBEHCTBA C  OJHOM  IEPEMEHHOM.

KBagparHble HEpABEHCTBA.
CucreMbl JIMHEHHBIX HEPABEHCTB C OJHOMN
MepEMEHHOMN

DopMyIHPOBATH CBOMCTBA YUCIOBBIX
HEPABEHCTB, HJVIIOCTPUPOBATH UX HA
KOOPJIHMHATHON IIPSIMOM, 10KA3BIBATH
anreOpanvecky; NPUMEHSITh CBOMCTBA
HEPaBEHCTB IIpU PEIICHUH 3a/a4.
Pacno3HaBarb nuHENMHBIE U KBaJIPATHBIE
HEPaBEHCTBA.

Pemiars iMHENHBIE HEPABEHCTBA, CUCTEMBI
JIMHEWHBIX HEPABEHCTB.

Pemars kBaspaTHbIC HEPABEHCTBA HA
OCHOBE rpaUuecKuX MpeACTaBICHUIN

3aBUCHMOCTh MEX]Ty BETUYMHAMH.
[IpencraBnenue 3aBUCHUMOCTEN MEXY
BeJIMYMHAMU B Buie Qopmyn. Breraucnenus
o ¢popmymam.

[Ipsimasi TIpomoOpUHMOHANBHAS 3aBHCHUMOCTH:
3a/laHne dbopmyIoi, koaurmeHt
MPOTMOPLIMOHAILHOCTH; CBOMCTBa. [Ipumepnl
IIPSIMO MPOMOPLMOHAIBHBIX 3aBUCHMOCTEN.
OOpaTHas TponoPIMOHATIFHAS 3aBUCUMOCTbD:
3amanne popmyioi, kodhduireHT oopaTHOM

CoctaBasaTh  (GopMynbl,  BBIpaXKaroliue
3aBHCHUMOCTH MEeXIy BEJIMUYMHAMU,
BBIYMCJIATH 110 POpMyIIam.

Pacno3naBarp 1npsiMyro U 00paTHYO

IIPONOPLUOHAIBHBIE 3aBUCUMOCTH.

Pemiate TEKCTOBBIE 3aJa4M Ha NPSIMYIO H
00paTHYIO MPOIMOPIUOHAIBHbIE 3aBUCUMOCTH
(B TOM uucie ¢ KOHTEKCTOM U3 CMEXKHBIX
JUCLUIUIMH, U3 pealbHOMN JKHU3HN)




MPONOPIIMOHATILHOCTH; CBOMCTBA. [Ipumepnl
00paTHBIX MPOMOPIIHOHATBHBIX

3aBUCUMOCTEMN.
Pemenue 3a7a4 Ha MPAMYIO
MIPOMOPIIMOHAIBHOCTD u obpaTHyto

MMPONOPIHUOHAJIBHYIO 3aBUCUMOCTHU

[Tonsitue dynknuu. O61acTh ONMpEaEICHUS U
MHOKECTBO 3HadeHW QyHKmuH. CrocoOb
3amanus  QyHkouu. ['paduk  QyHKIHM.
CpoiicTBa (GYyHKIMH, WX OTOOpakeHHWE Ha
rpaduke: Bo3pacTaHue U yobiBaHUE (DYHKITHH,
HyTU QYHKIIMH, COXpaHeHHE 3HaKa. UTeHne u
nocTpoeHue rpagukoB GyHKIIHA.

[Tpumepsl rpaduKoB 3aBUCHUMOCTEH,
OTPaXXAIOLINX PeabHBIE MPOLECCHI.

OyHKIIMY, ONUCHIBAIOIIME  MPIMYI0 U
00paTHYIO IPOTIOPIIMOHATIBHBIC

3aBHCUMOCTH, UX IpauKu.

Jluneitnas Gpynkuus, ee rpaguk U CBOWCTBA.
KBanpatuuanas GyHkius, ee rpaduk u
CBOMCTBA.

Crenennbie  (QyHKIMM C  HATypaJbHBIMH
MoKazaTessiMu 2 u 3, uX rpaduKu U CBOMCTBA.

['paduxn GyHKIIHIA

BoruncasaTs 3HaueHUS QYHKIMMA, 3aJaHHBIX
dbopmynamu (pu HE00X0IUMOCTH
HCIOJIB30BATh KAJBKYJISITOP); COCTABJATH
TaOIUIIBI 3HAUCHUH (DYHKITHIA.

Crpoutb 10 TOYkKaM Trpaduku (HYHKIIH.
OnuchiBaTh CBOICTBa (DYHKIIMU HA OCHOBE
ee rpaduuecKkoro mpeCTaBICHHUs.
MoaenupoBaTh peajgbHbIC 3aBHUCHMOCTH
dbopmynamu u rpadpukamu. Uurath rpapuku
peanbHbIX 3aBUCUMOCTEM.

Hcnoab3oBath (b yHKIIMOHATIBHYIO
CUMBOJIUKY JJI1 3allCH Pa3HOOOPa3HBIX
(bakToOB, CBS3aHHBIX C paccMaTPUBAEMBIMU
¢GbyHKUMSIMU, o0oraimias OIBIT BBITOJHEHUS

3HAKOBO-CUMBOJIMUYECKUX NefcTBUI.
Crpoutrb  pedeBble  KOHCTPYKLUUU  C
UCIOJIb30BaHUEM (byHKINOHATIBHON
TEPMHUHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE NTPOTPAMMBI
JUIA TIOCTpOeHHsT TpaduKoB (QYHKIWH, LIS
UCCJIEIOBAHMS TI0JIOKEHUS HA KOOPAUHATHON
IJIOCKOCTH rpaduKoB byHKINH B
3aBUCUMOCTH OT 3HaYeHHUH KO3(PPUIMEHTOB,
BXOJIAIINX B (hOopMyITy.

Pacno3naBaTh BUbl H3y4aeMbIX (GYHKIUH.
IToxa3pIBaTBh CXEMAaTUYECKH MOJIOKEHUE HA
KOOP/AMHATHOM MJIOCKOCTU TpaUKOB
M3y4aeMbIX (PYHKUUI B 3aBUCUMOCTH OT
3Ha4eHUH K03(h(HUIIMEHTOB, BXOAIINX B
bopMybI.

Crpoutb rpapuku u3ydaeMbiX QyHKIUH;
ONHUCBIBATDH UX

CBOMCTBA
ITonsiTHE YKCIIOBOM IIpumensiTb  UHAEGKCHBIE  00O3HAYEHUS,
IIOCJIE0BATENBHOCTH. 3aaHHe CTPOMTL  pPEUYEBBIC  BBICKA3bIBAaHUA  C

IIOCJIEIOBATEIbHOCTH PEKYPPEHTHOU
bopmynoit u popmysoit n-ro wieHa.
ApudmeTrnueckasi U reoMeTpuyecKas
nporpeccuu. @opmyIibl n-ro 4jieHa
apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUi, CYMMBI IIEPBBIX I YJIECHOB.
N3006paxeHne wieHOB apu(pMeTUIECKOi 1
T€OMETPUYECKON MTPOrPECCU TOUKAMU
KOOPAWHATHOM IUIOCKOCTH. JINHEHHBIN 1
HKCIIOHEHIIMAJIBHBIN POCT.

WCIMOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOMN
C HOHATHEM MOCJIEI0BATEIbHOCTH.
BoruucasaTh 4iIeHBI MHOCISIOBATEILHOCTEH,

3aJJaHHBIX (QOpPMYJION M-TO WieHa WIH
PEKyppeHTHOH (HOpMYIIOHi.

YcranaBauBarth 3aKOHOMEPHOCTh B
IOCTPOEHHH  TOCJIEAOBATEIBHOCTH,  €CIIH

M3BECTHBI MEPBbIE HECKOJIBKO €€ YJICHOB.
HN300paxkaTh YIEHBl MOCIEA0BATEIBHOCTH
TOYKAMHU Ha KOOPJIMHATHOM MJIOCKOCTH.




Pacno3naBathb apu(PMETHIECKYIO "
F€OMETPUYECKYIO MPOTPECCUU TPU PaA3HBIX
crocobax 3aaHusl.
BeiBoautb Ha OCHOBE
paccyxaeHuii  GpopmyIsl
apudmeTnyeckoit u
MPOrpeccuii, CyMMBbI
apudmeTnyeckoit u
MPOTPECCH; pemiaTh
UCIIOJIb30BaHUEM ITHX (HOPMYIL.
PaccmaTpuBarh npumMepbl U3 peallbHOM
JKU3HHM, WUIIOCTPUPYIOUIUE HW3MEHEHUE B
apudmernyeckoit IIpOrpeccum, B
F€OMETPUUYECKON TMPOTrpeccur; H300pakaTh
COOTBETCTBYIOILIKE 3aBUCHUMOCTHU
rpaduyuecKu.

Pemiath 3a7auu Ha CIIOXKHBIE MPOLIEHTHI, B
TOM YHCJIE 33JIa4l U3 PEATbHON MPAKTHKHU ( C
HCII0JIb30BAHUEM KAJIBKYJISITOPA)

JIOKa3aTeJIbHbIX
o0miero 4ieHa
r€OMETPUYECKON
IIEPBBIX J1 YICHOB
r€OMETPUYECKON

3aa4u c

[IpencraBnenue n1aHHBIX B BUJE TaOIUIL,
nuarpamm, rpadukoB. CTaTucTUYecKue

XapaKTEePUCTUKU Ha0Opa JTaHHBIX:
cpenHee apupMeTuIecKoe, MeiMaHa,
HanOoJIbIlIee U HAUMEHbIIIee 3HAUYCHUS,
pa3Mmax. [IpencraBienue o BBIOOPOUHOM
UCCIJIEJOBaHUH.

N3Baekary uHbOpMaNWIO U3 TAOMUI U
JarpaMM, BBIMOJHSITH BBIYUCICHUS 110
TabMMUHBIM ~ JaHHBIM.  Onpeneasitb 10
qyarpaMMaM  HauOOJIbIIIME ¥ HAWMCHBIIHE
JTAaHHbIE, CPABHUBATH BEITMYUHBI.
IpencraBasarh WHPOPMALMIO B  BUJC
TaOJHII, CTOJIOUATHIX U KPYTOBBIX HArpaMM,
B TOM YHCJIE C IMOMOIIBK KOMITBIOTEPHBIX
IPOTPaMM.

[IpuBoANTH TPUMEPHl YHUCIOBBIX JAHHBIX
(uena, poct, BpeMs Ha JOpPOry U T.
I.),HaXOAUTh CpeaHee apudMeTudecKoe,
pa3Max YMCJIOBBIX HAOOPOB.

IIpuBoaNTH conepKaTeNbHbIE TPUMEPHI
WCTIOJIB30BAaHUS CPETHUX IS OTIACAHHS
JTaHHBIX (YpOBEHb BOJIBI B BOJIOEME,
CIOPTHUBHBIE [TOKA3aTEeIH, ONpeIeleHue
IpaHMI] KIMMAaTHIECKHUX 30H)

[TonsiTHE O CITy4allHOM OIIBITE U
ciyyaifHoOM coObITHH. HYacToTa ciydaifHOro
co0bITUs. CTaTUCTUYECKUI MOAXO0 K
MIOHATHUIO BEPOATHOCTH. BeposTHOCTH
MPOTUBOMNOJIOXKHBIX COOBITUH. JlocTOBEpHBIE
¥ HEBO3MOJKHBIE COOBITHSL.
PaBHOBO3MOKHOCTH coObITHI. Kitaccuueckoe
OIIPEIETIEHUE BEPOSITHOCTH

IIpoBoauTh cClydailHbIE 3KCIEPHUMEHTHI, B
TOM 4YHCIIE C IOMOLIBK0 KOMIIBIOTEPHOIO

MOJEIUPOBAaHUA, HHTEPIPETUPOBATE  UX
pe3ynbTaThl. BeruucasTe 4acTOTy
CIy4aitHOTO COOBITHS; OIICHMBATh
BEPOSITHOCTH € TIOMOLIBIO  YacTOTHI,

MOJIyYEHHOU ONBITHBIM ITyTEM.

Pemarhb 3a1aun Ha HAXOXKIEHUE
BEPOSITHOCTEH COOBITHIA.

IIpuBoaANTHL MpUMEPHI CIyYaHBIX COOBITHIA,
B YAaCTHOCTHU JOCTOBEPHBIX U HEBO3MOMXHBIX
COOBITHI, MAJIOBEPOSITHBIX COOBITHIA.
IIpuBoauTHL NpUMEpPHl PaBHOBEPOSTHBIX
COOBITHI




Pemenne koMOMHATOPHBIX 3a71a4
nepebopom BapuanToB. KomObunaTopaoe
IPaBUIIO YMHOXKEHHUSL.

BoInmoaHATs 1iepebop BceX  BO3MOXKHBIX
BApHAHTOB [UIsI Tiepecdera OOBEKTOB HITU
KOMOMHAIINH.

I[IpumeHsiTH TpPaBWIO KOMOHMHATOPHOTO
YMHOXKEHUSI JIJIsl  pelIeHus 3ajad  Ha
HAXOXJCHWE  4YHucia  OOBEKTOB  WJIH
KOMOWHAIMIA (UaroHaqd MHOTOYTOJbHUKA,
PYKOIIOXKAaTHs, YHUCIO KOJOB, IIH(POB,
nmapoJyied U T. 1. ).

Pacno3HaBaTrh 3a7aud  Ha OmpeiciieHUe
Yyuciaa  TIEPECTAHOBOK M BBINOJHATH

COOTBCTCTBYIOIIMEC BBIYHCIICHUA.
Pemathb 3a/la41 Ha BBIYUCIICHUC BEPOATHOCTH
C IPUMCHCHUCM KOM6I/IHaTOpI/IKI/I

MHO0eCTBO, JIEMEHT MHOXKECTBA.
3a/laHue MHOXECTB IIEPEUHCIECHUEM
3JIEMEHTOB, XapaKTEPUCTUUCCKUM
cBoiictBoM. CTaHmapTHEIE 0003HAYCHHS
YHCIOBBIX MHOXeECTB. [lycToe MHOXKECTBO 1
ero obo3naucHue. IlogMHOKECTBO.
OO0benMHEHHUE U TIEPEeCeUECHNE MHOKECTB,
Pa3HOCTb MHOYECTB.

Nnmroctpanus OTHOLIEHUN MEXKITY
MHOKECTBAMU C TTIOMOIIBIO IMarpaMm
Oitnepa — Benna.

[ToHsiTHSA O paBHOCUIIBHOCTH,
CJIeIOBaHUH, YIIOTPeOIeHUE TOTUYECKUX
CBSI30K €CJIIM  TO, 6 MOM U MOAbKO MOM
cayuae. Jloruueckue CBS3KUU, UIU

IIpuBoanTh  mpUMEpPHl  KOHEYHBIX U
0ECKOHEUHBIX MHO>KECTB. Haxonuts
00BbEIMHEHHE M MEepeceueHre MHOMKECTB.
IIpuBoanTH IpUMEpPBI HECJIOKHBIX
KJIacCU(PUKALIHIA.

Hcnoab3oBaTh TEOPETUKO-MHOKECTBEHHYIO
CHUMBOJIMKY M f3bIK IPU pEIIEHUM 3aJayd B
X0/ U3yUEHUS Pa3IMYHbIX pa3/JesioB Kypca.
HNnmocTpupoBarh MaTeMaTHYeCKue
HNOHATUSL UM YTBEPXKIEHUS  IpUMEpPaMHU.
Hcnoab30BaTh NpuMepsl U KOHTPIPUMEPHI B
apryMeHTaluu.

Koncrpyuposarb MaTeMaTHYeCKue
IIPEJJIOKEHHUS C ITOMOIBIO CBA30K ecau mo,
8 MOM U MOAbKO MOM cayude, JOTMYECKUX
CBA3OK U, UU

Pa3znen « I'eomerpus»

1.IIpsimble U yribl

Touka, npsAMas, II0CKOCTb. OTPE3OK, JIyd.
VYroi. [IpsMo#t yroi, OCTpbIA U TYIIOH YIJIbI,
pa3BEpHYTHIN yroi. BeprukanbHsie U
CMEKHbIE YIUIbl. BuccekTpuca yria u ee
cBoiicTBO. CBOMCTBA YIJIOB C
MapaJyIeIbHBIMU U NEPIIEHINKYIISPHBIMU
cTOpoHaMu. B3auMHoe pacnosioxeHue
IPSIMBIX HA MJIOCKOCTH: NapaJUIeNIbHbIE U
MIEPECEKAIOIIMECS PSMBIE.
IlepnenaukynspHsle npsmble. Teopemsl 0
NapaJuIeJIbHOCTH U NEPIIEHIUKYIAPHOCTH
npsaMbIX. [lepneHauKynsp 1 HaKJIOHHAS K
npsimoid. CepelMHHBIN NEPIEHIUKYIISP K
OTpE3KY.

CBoiicTBa OMCCEKTPUCHI yIIa U
CEPETMHHOTO MEPIECHINKYISIpa K OTPE3KY.

®opMyJIMPOBaATh M J0KA3bIBATh TEOPEMBI,
BBIPAXKalOIINE CBONCTBA BEPTUKAJIBHBIX U
CMEXXHBIX YTJIOB, CBOMCTBA U MPU3HAKU
NapaJuIeIbHBIX MPSAMBIX, O €JUHCTBEHHOCTH
MEPIEHIUKYISIPA K IPSIMON, CBOMCTBE
NEPIIEHIUKYJIIpa U HAaKJIOHHON, CBOMCTBAX
OMCCEKTPUCHI yIiia U CEpeIMHHOTO
NEPIIEHIUKYIISIPA K OTPE3KY.

Pemathb 3a5aum Ha IOCTPOEHUE,
JI0Ka3aTeNNbCTBO U BBIYUCIICHUS. BbInensaTs B
YCIIOBHH 33J1a4¥l YCIIOBHE U 3aKIIOUEHHE.
Onwupasch Ha ycI0BHE 3a/1a4M, IPOBOJAUTH
HE0O0XOAMMBIE JOKA3aTEeJIbHbIE PACCYKACHUS.
ConocTaBisaTh NOJYyYEHHBIN PE3ybTaT C
YCIIOBHEM 33/1a4H.

2.TpeyrojibHuKH

Tpeyronpauku. [Ipsmoyrosbssle,
OCTPOYT'OJIbHBIE U TYIIOYT'OJIbHbIE
TpEyroJIbHUKH. BeIcoTa, MenaHa,

®opMyJIMPOBATH OIPEIEICHUS
HPSIMOYTOJIBHOTO, OCTPOYT'OJILHOTO,
TYIOYTOJILHOT0, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; BHICOTHI,




OuccekTpurca, CpeIHsIs JIMHHS
TpeyroiapHuKa. PaBHOOE I pEeHHBIE 1
PaBHOCTOPOHHHUE TPEYTOJbLHUKHU; CBOICTBA
U IPU3HAKU PAaBHOOEIPEHHOTO
TpeyrojbHUKa.

[Tpu3Haku paBeHCTBA TPEYTrOJILHUKOB.
[Tpu3Haky paBeHCTBA MPSAMOYTOIbHBIX
TpEeyroJIbHUKOB. HepaBeHCTBO
TpeyroiabHuKa. COOTHOILICHUS] MEXTY
CTOpPOHAMH U yrilaMH TpeyroyibHuka. Cymma
YIJI0B TPEYrojdbHUKA. BHENIHME yribl
TPEYrojbHUKA, TEOPEMa O BHELTHEM yTIIe
TpeyrosbHuKa. Teopema Daneca. [lomodue
TPEYroJbHUKOB; KOA(PPUIIMEHT MOJO0HS.
[Tpu3naku mo1o6us TPeyroabHUKOB.

Teopema [Tudaropa. Cunyc, KOCHUHYC,
TaHTE€HC, KOTAaHT€HC OCTPOro yria
IPSMOYTOJIBHOTO TPEYTOJIbHUKA U YTIIOB OT
0 o 180°; mpuBeeHUE K OCTPOMY yTIIy.
Perennie npsMOyroibHBIX TPEYTOIbHUKOB.
OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. POPMYIIbI, CBA3BIBAIOIINE
CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC
OJIHOTO U TOTO ke yria. Pemenue
TPEYroJLHUKOB: TeOpeMa KOCHHYCOB U
TeopeMa CUHYCOB.
3amMeyvarenbHbIe TOYKU TPEYTOIbHUKA:
TOUKH MEePECEUCHUS CePETUHHBIX
NEepIEHINKYIISIPOB, OUCCEKTPUC, MEAHaH,
BBICOT M MX IPOAOKEHUHN

Me/IMaHbl, OUCCEKTPUCHI, CPEIHEN JIMHUU
TPEYTrOJIbHUKA; PACIO3HABATH U
U300paxaTh UX Ha YepTexax U pUCYHKaX.
®opMyJIMpOBaTh  ONPEACICHUE  PaBHBIX
TPEYrOJbHUKOB. ®opmyanpoBaTh u
AOKa3bIBaTh  TEOPEMbl O  IIPU3HAKax
paBeHCTBA TPEYrOJIbHUKOB.

O0bsicHATH u WILIIOCTPUPOBATH
HEpaBEHCTBO TPEYTrOJIbHUKA.
®opMyJIMPOBaTh U I0KA3BIBATH TEOPEMBI O
CBOMCTBaX M IPU3HAKaX pPaBHOOEIPEHHOTO

TPEYTOJIbHUKA, COOTHOILEHUSX MEXIY
CTOPOHAMHU M YIJIaMHU TPEYroJIbHUKA, CyMMe
yIJIOB  TPEYrojbHUKA,  BHEUIHEM  YIUIE
TPEYroJbHHKA, 0 cpenHen JTUHUU
TPEYTrOJbHUKA.

@opMyJIHPOBATH OIPEICICHUE MTOT00HBIX
TPEYTrOJIbHUKOB.

DopMyJIHPOBATH U J0KA3BIBATH TEOPEMBI O
npU3HaKax MoA00Hs TPEYroJIbHUKOB, TEOPEMY
®daneca.

®opmyaupoBaTh OIpeaeICHUS u
WLIIOCTPUPOBATH MOHATHUS CHHYCa,
KOCHHYCa, TAaHTeHCA M KOTAHTE€HCAa OCTPOTO
yria IPSMOYTOJIBHOTO TPEYTrOoJIbHUKA.
BoiBonuTh bopmyIsl, BBIPAXKAFOIIIHE
GbyHKINN yria IPSIMOYTOJIBHOTO
TPEyroJbHUKAa  4Yepe3  ero  CTOPOHBL

@opMyJMPOBAThL U AO0KAa3bIBATH TEOPEMY
[Tudaropa.

@®opMyJMPOBAaTh  ONPEICICHUS  CHHYCA,
KOCHHYCa, TaHI'€HCa, KOTaHreHca yrios oT 0
1o 180°.

BeiBoauTH dbopmyibl, BBIpaXKarolIye
¢ysaxuu yrios ot 0 1o 180° uepes3 pyHkunu
OCTpPBIX YIJIOB.

@DopMyJMPOBAaTh U Pa3biCHATHL OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO. ITo
3HAQYEHUSIM  OJHOM  TPUTOHOMETPHYECKOU
(GYHKIMHU yriia BBIYMCJISATh 3HAYEHUS JPYTUX
TPUTOHOMETPUUECKUX (PYHKIIMH 3TOro yria.
®opMyJIMPOBaTh U JA0Ka3bIBATh TEOPEMBI
CHUHYCOB M KOCUHYCOB.

®opMyJIMPOBATh U I0KA3BIBATH TEOPEMBI O
TOYKaX IIEpECEUCHUS CepeaHHBIX
NEPIEeHAUKYIIAPOB, OHMCCEeKTpHUC, MEIuaH,
BBICOT WJIM UX MPOJIOJKEHUH.

HcciaenoBarb CBOWCTBA TPEYrOJBHUKA C
MTOMOIIIO0 KOMITBIOTEPHBIX MPOTPAMM.
Pemathb 3a1aun Ha OCTPOEHUE,
JI0Ka3aTeNbCTBO U BhIYHMCIIEHUS. Bbl1esTh B
YCJIOBUH 337a4U YCIOBHE U 3aKJIIOUEHUE.




MopaeaunpoBaTthb yclIOBHE 33]]Ja4l C TOMOIIIbIO
YyepTekKa WM PUCYHKA, MPOBOAUTH
JIOTIOTHUTEJIbHBIE TIOCTPOCHUS B XO/I€
petenusi. Onupasich Ha JJaHHBIE YCIOBUS
3a/1a4yi, MPOBOAUTH HEOOXOJMMbIE
paccyx1eHus.

HNHTepnpeTHPOBATH MOJYYCHHBIN PE3YIbTAT
1 COIIOCTABJIATH €r0 C YCIOBHEM 33J1a4H

3. UeThIpEXyroJabHUKH
YeTplpexyroybHUK. [Tapamtenorpamm,
TEOPEMBl O CBOMCTBaX CTOPOH, YIJIOB H

JUaroHaJied  IapajuienorpaMma M €ro
IIPU3HAKH.
IIpAsMOyrosbHUK, TEOpeMa O paBEHCTBE

JMaroHanen NpsMOyroJIbHUKA.
Pom0, Teopema o CBOICTBE JHaroHaieu.
KBanmpar.

Tpaneuus, cpeaHss JIMHUA TPANELNU;
paBHOOEpEHHAs! Tpanenus

®opMyIHpPOBATH OIIpeeICHUS
napajuiesorpamma, IIPSIMOYTOJIbHUKA,
KBaJpaTa, pom0a, Tpanenu, paBHOOEIPEHHOM
U IPSIMOYTOJIBHOW TPANeLuy, CpeAHEN JINHUA
Tpalelyy; Pacno3HaBaTh U M300paKaTh UX
Ha YepTe’Kax U pPUCYHKAX.
®opMyJIHPOBATH U J0Ka3bIBATH TEOPEMBI O
CBOMCTBAX U IPU3HAKAX IapaUIEIOrPaMMa,
psSMOYTOJIbHUKA, KBajipaTa, poMmoa,
Tpaneuuu.
HccnenoBarh CBONMCTBA YETHIPEXYTOJIBHUKOB
C IOMOIIBIO KOMIIBIOTEPHBIX IIPOTPAMM.

Pematn 3aJauu Ha HOCTPOCHHE,
JI0Ka3aTeNbCTBO u BBIUMCIICHMUSL.
MopneaupoBaTh yciIOBUE 33[]a4d C IOMOIIIBIO
yeprexa  WIM  PUCYHKAa,  NPOBOAUTH
JIONIOJTHUTEIbHBIE ~ IIOCTPOEHHS B XOJ€
pelieHus.

Boiteasite Ha 4yeprexxe KoHpurypauuw,

HEoOXO0UMbIe JIJIsl IPOBEIEHNS 00OCHOBAaHUMN
JIOTMYECKHX L1aroB pEeLICHMUS.
HNHTepnperupoBaTh MOJIYyYEHHBIN PE3yJIbTaT
U COIIOCTABIIATH €TI0 C YCIOBUEM 3aJ1a4l

4. Mmuoroyroabuuku (MHOTOYTONBHUK.
Boinykneie MHOroyroiabHukH. [IpaBuiibHbIe
MHOTOYTOJIbHUKHU. Teopema 0 CyMMe YIiioB
BBIIIYKJIOTO MHOIOYrojbHHUKa. Teopema o
CyMM€  BHEHNIHHUX  YIJIOB  BBIMYKJIOTO
MHOTOYTOJIbHUKA

Pacno3naBatb MHOTOYTOJIbHUKH,
(popmymmpoBaTh onpeencHle U NPUBOAUTH
MIPUMEPLI MHOTOYT'OJILHUKOB.
®opMyJIHMpPOBaTh U A0KA3bIBATh TEOPEMY O
CYMMC YTJIOB BBIITYKJIOT'O MHOT'OYT'OJIbHHKA.
HccienoBarb CBONCTBA MHOTOYTOJIBHUKOB C
IIOMOIIBI0 KOMIIBIOTEPHBIX IPOTPaMM.

Pematp 3a71aun Ha J0Ka3aTEIbCTBO
U BBIYHCIICHUA.

MogaeanpoBaTh YCIOBUE 3aJa4yd C
ITOMOIIIBIO YEPTEkKA WIN PUCYHKA, IPOBOJAUTH
JOMOJHUTEIbHBIE  IIOCTPOCHUS B XOJI€
peexHus.

HNurepnperupoBars IOJYy4EHHBIN
pEe3yJIBTaT U COMOCTABIATE €r0 C YCIOBHEM
3a/1a41

5. OkpyxkHOCTB M KPYI OKPYXHOCTb U
kpyr. Llentp, panuyc, nuamerp. yra,
xopaa. Cektop, cerMeHT. LleHTpanbHbIi,
BIIMCAHHBIN yroJl, BEJINUYMHA BIMCAHHOTO
yriia. BzauMHoe pacronoxeHue npsMon u

®opMyJIMpPOBATH OIPE/IEICHUS TOHATHH,
CBSI3aHHBIX C OKPYKHOCTBIO, IEHTPAJIbHOTO U
BIIMCAHHOTO YIJIOB, CEKYIIEH U KacaTeJIbHON
K OKPY>XHOCTH, YIJIOB, CBSI3aHHBIX C
OKPY’KHOCTBIO.




OKPY)KHOCTH, IBYX OKPYXHOCTEH.
KacarenbHast 1 cekyias K OKpyKHOCTH, UX
CBOMCTBA.

Bnucannbie v onrMcaHHble MHOTOYTOJIbHUKH.
OKpYyXHOCTh, BIIUCAHHAS B TPEYTOJIbHUK, U
OKPY>KHOCTb, OIMCaHHAas OKOJIO
TpeyroJibHUKA. TeopemMbl O CyIIECTBOBAaHUHU
OKPY>KHOCTH, BIHCAaHHOW B TPEYTrOJbHUK, U
OKPY>KHOCTH, OITMCAaHHOM OKOJIO
TPEYrOJIbHUKA.

BriricanHbie ¥ onMCcaHHBIE OKPYKHOCTH
MPaBUIILHOTO MHOTOYTOJIbHUKA.

®opMynbl I BBIYMCICHUS  CTOPOHBI
MPaBUIBHOTO MHOTOYIOJIbHUKA; pajnyca
OKPY>KHOCTH, BIIMCAaHHOW B TPaBHJIbHBIN
MHOTOYTOJIBHUK;  paJuyca OKPYKHOCTH,
OITMCAHHOH 0KOJIO MIPaBUIILHOTO
MHOTOYTOJIbHUKA

®opMyJIMPOBaATh U I0KA3BIBATH TEOPEMBI O

BIIMCAHHBIX yrjax, Yyrjax, CBiA3aHHBIX C
OKPYKHOCTBIO.

HN300paxarsb, pacno3HaBaTh U ONUCHIBATH
B3aMMHOE  pAcloioKeHHe  MOpIMOd U
OKPY>KHOCTH.

HN3o0paxars u dopmyaupoBaTh
OIIPCACIICHUA BIIMCAHHBIX u OIMMCAaHHBIX

MHOT'OYI'OJIbHUKOB U TPEYT'OJIbHUKOB;
OKPY’KHOCTH, BIIMCAHHOH B TPEYTOJIbHUK, U
OKPY>KHOCTH, OIIMCAaHHOU OKOJIO
TPEYrOJIbHUKA.

®opMyJIHPOBATH U J0KA3bIBATH TEOPEMBI O
BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTSIX
TPEYTrOJIbHUKA U MHOIOYTOJIbHHKA.
HccaenoBarhb cBoiicTBa KOHPUTypaIHid,
CBSI3aHHBIX C OKPY>KHOCTBIO, C IIOMOILBIO
KOMITBIOTEPHBIX IIPOIPAMM.
Pemate 3a7a4u Ha
JI0Ka3aTeNNbCTBO U BBIYUCIICHUS.
MogaeanpoBaTh yCI0BUE 33a4M C IIOMOIIBIO

IIOCTPOCHHUE,

yepTe’ka  MIM  PUCYHKA,  HNPOBOJAMTH
JIOTIONIHUTEIbHBIE ~ TIOCTPOEHUS B XOJ€
peLIeHMSL.

BbigensaTe Ha ueprexe KOH(Urypaluw,

HEO0OXOAMMBIC IS MTPOBEACHUS 000OCHOBAHUH
JIOTUYECKUX IIarOB PEIICHHUS.
HNuTepnpeTrupoBaTh MOIYYSHHBIH pe3yibTaT
Y COMOCTABJIAAITH €r0 C YCIOBUEM 33/1a4u

6. 'eomeTpuyeckue npeodpa3oBaHusA
[Tonsitue o paBeHctse ¢uryp. [lonstue
JBUKEHUSI: OCEBasi U LIEHTpaJIbHas
CUMMETPUH, NIapajlIEIbHBINA IEPEHOC,
noBopot. [Tonsitue o nmogobun Guryp u
TOMOTETHH

OO0bACHATL ¥ WIIIOCTPUPOBATH TIOHATHUSA
paBeHcTBa uryp, mogoous. CTpouTh paBHbIE
U CUMMETpUYHBIE (UTYpHI, BBINOJHATH
napajijielIbHbIN EPEHOC U MOBOPOT.
HccaenoBaTn  CBOWCTBA  JABIDKSGHUM  C
MOMOILIbIO KOMITBIOTEPHBIX MPOTPAMM.
BBINOJTHATH POEKTHI 110 TEMaM
T€OMETPUUYECKHX MpeoOpa3oBaHM HA
IIOCKOCTH

7. ITocTpoeHus ¢ NOMOIUbLIO HUPKYJIA
U JMHelKku [locTpoeHns ¢ moMoIbIo
HUPKYJs ¥ TuHernkn. OCHOBHBIE 33/1a4 Ha
IIOCTPOCHHUE: JCIIEHUE OTPE3Ka MOMOIaM;
IIOCTPOEHHUE YIJIa, PABHOI'O JaHHOMY;
IIOCTPOEHNE TPEYTOJbHHUKA IO TPEM
CTOpPOHAM; ITIOCTPOEHHE NEPIEHIUKYIISIPA K
MPSIMOM; TOCTPOEHHUE OMCCEKTPUCHI YTIJIa;
JIEJIEHNE OTPE3Ka Ha 1 paBHBIX YacTel

Pematp 3aaun Ha MOCTPOEHHUE C TOMOIIBIO
LUAPKYJIS U JIMHEUKU.

Haxoautsb YCIIOBUS CYILLIECTBOBaHMS
pelIeHUs, BBINOJIHATh IOCTPOEHUE TOYEK,
HEOOXOIUMBIX JJIi TOCTPOCHHUS] HCKOMOM
¢buryps.

Jloka3piBaTh, YTO TIOCTpOEHHast Qurypa
YIOBIIETBOPSIET YCIIOBUSIM 3a/1aumn
(ompeneJasiTb 4MCIO pEIIEHUH 3anadul Npu
Ka’KJIOM BO3MOKHOM BbIOOPE TaHHBIX)

8.M3mepenne reoMeTpH4YeCKUX BeJTUYHH
Jnuna orpeska. J{nuna nomanoi. Ilepumetp
MHOT'OYT'OJIbHUKA.

OO0BsICHAT, ¥ W/JIIOCTPUPOBATH IOHSTHE
MeprUMeTpa MHOTOYTOJIbHUKA.




PaccTrossnne OT TOYKM 10  TIPSMOM.
Paccrosinue MEXIY IapauieIbHbIMU
MPSMBIMH.

JlinHa OKPYXKHOCTH, YMCIO JI; JJUHA JYyTH

OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE
MEX1y BEJIMYMHON LEHTPAIbHOTO yria U
JUIMHOW TyTH OKPY’KHOCTH.

[TonsiTre momaau MWIOCKUX GUryp.
PaBHOCOCTaBNIEHHBIC U PABHOBEIIMKUE
¢burypsl. [Lnomans npaMoyroapHUKA.
[Tnomanu napamienorpaMma, TpeyroJibHHKA
U Tpaneruu (OCHOBHBIE ()OPMYIIBI).
DopMyIbl, BEIPpAKAIONIHNE TI0MIAb
TPEeYrojbHUKa Yepe3 ABE CTOPOHBI U yrojl
MEXy HUMH, 9epe3 MePUMETP U PaTNyC
BIIMCAHHOW OKpYxHOCTH; hopmyna ['epoHa.
[Tmomaae MHOTOYrONBbHUKA. [1n01mans
Kpyra ¥ Imiomajabr cekropa. COOTHONICHHE
MEXy IUTOIAISIMU MOJOOHBIX QUTYD

DopMyJIMPOBATh OIPEICICHNUS PACCTOSIHUS
MEXy TOUKaMHU, OT TOYKHU JI0 MPAMOU, MEXKIY
napajyieIbHbIMU IPSIMBIMH.
®opmyJMpoBaTh U OOBSICHATH CBOMNCTBa
JUIMHBIL, TPalyCHOM MEpHbI YIJIa, IJIOMIAH.
@®opMyJMPOBATHL  COOTBETCTBUE  MEXKIY
BEJIMYMHOM LIEHTPAJbHOTO yria W JJIMHOU
JIyTH OKPY>KHOCTH.

O0BSACHAT, U WJUIKOCTPUPOBATH TOHATHUSA
PaBHOBEJIMKUX U PABHOCOCTABICHHBIX (PUTYP.
BriBoauTh hopmyIsl Iomanaeu
MPSIMOYTOJIbHUKA, napajuiesorpamma,
TpeyrojbHHKa U Tpareuuu, a Takxke GopMmyiy,
BBIPAKAIOLIYIO IUIONIA/(b TPEYToJIbHUKA Yepe3
JB€ CTOPOHBI M YroJI MEXAY HUMH, UIMHY
OKPY>KHOCTH, IJIOLIAAb KpyTa.

Haxoautrs  miomaas  MHOTOYroJbHUKA
pazbueHuem Ha TPEYrOJIbHUKU u
YETBIPEX YT OJILHUKU.

OO0BACHATH U MJIIOCTPUPOBATH OTHOLLEHUE
TIoIa el moJoOHbBIX QUTyp.

PemaTp 3a7auM Ha BBIYMCIICHUE JIMHEHHBIX
BEJIMYUH, TPaJlyCHOM MephI yria U Iuiouiaaen
TPEYroJIbHUKOB,  YETBIPEXYIOJbHUKOB U
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXHOCTH U
wiomaam kpyra. Onupasch Ha JIaHHbIE
yCIOBUSL 337aud, HAXOAMTb BO3MOKHOCTH
PUMEHEHUS HEOOXOMUMBIX dbopmy,
npeoOpa3oBbIBATh (DOPMYIIBIL.

Hcnoab3oBath hopmynsl 151 000CHOBaHUS
JIOKa3aTeNbHBIX ~ pacCyKIAEHHMM B  Xofe
pelLeHusl.

HNHTepnperupoBaTh MOJYyYEHHBINH PE3yJbTaT
Y CONMOCTABJIAITH €TI0 C YCIOBUEM 331a4U

9.KoopauHaTtsl J/[ekapTOBBI KOOPAUHATHI HA
IJIOCKOCTH. Y PAaBHEHHE MPSIMOM.
Koopaunatsl cepenunsl oTpe3ka. @opmyna
PAcCTOSIHUSL MEXAY ABYMSI TOUKaMU
IJIOCKOCTH. Y paBHEHHE OKPYKHOCTH

OO0BsICHATL ¥ W/IIOCTPUPOBATH IOHSTHE
JIEKapTOBOM CHUCTEMBI KOOPINHAT.

BeiBoIMTL ¥ HMCHOAB30BaTh  (POPMYJIBI
KOOpAMHAT CEPENMHBI OTPE3Ka, PaCCTOSHUS

MEXay  JABYMS  TOYKaMH  IUIOCKOCTH,
ypaBHEHMS IPSIMOI U OKPY>KHOCTH.
BoinoaHaTs MIPOEKTHI 1o TeMaM

HCIIOJIb30BAHUA KOOPAMHATHOTO METOJA IIPU

peuieHuy  3ajad Ha  BBIUHCIEHUA U
JI0Ka3aTesIbCTBA
10.BexTopsi Bekrtop. [nuHa (Moayib) DopmyMpOBaTh OIIPENEIICHUS 5

BEKTOpa. PaBEHCTBO BEKTOPOB.
Konnuneapnsie BexkTopsl. KoopauHatsl
BEKTOPA. Y MHOKEHUE BEKTOPA Ha YUCIIO,
CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpaA 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM. YTOJ
Mexy BekTopamu. CkanspHoe
IIPOU3BEJICHNE BEKTOP

WJUTFOCTPUPOBATH TOHATHS BEKTOPA, JUIMHBI
(MomyIisi) BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BpI4uCaATh 1IMHY U KOOPAUHATBI BEKTOPA.
Haxoauthb yros Mexay BEKTOPAMH.
BbpINOHATH oniepanuu Hal BEKTOPAMH.




BoInoaHaTn IIPOCKTEL 10

TEMaM

HCIIOJIb30BAHUA BCKTOPHOTO MCTOJAA TIIpH
pEeIICHUU 3aJa4 Ha BBIYHMCJICHUS n

JI0Ka3aTeNNbCTBA
11.97emenTnl Joruku OnpeneneHue. BocnpouszBoauth (bOpMYITUPOBKH
AKCHOMBI U TeopeMbl. JloKa3aTenbCTBO. OIpeZie/ICHUI; KOHCTPYHPOBATh HECIOXHbBIE
Jloka3aTenbeTBO OT IPOTUBHOTO. Teopema, | OmpenencHus CaMOCTOSITEIIBHO.
oOpartHas nanHoi. [Tpumep u kouTpnpumep | BocpousBoauTs (bopMyIUpOBKH u
JI0Ka3aTeNnbCTBA U3Y4YECHHBIX TEOpeM,
NPOBOJMTHb  HECIOXHBIE  JOKa3aTelIbCTBA
CaMOCTOSITEJIBHO,  CChLIATBCH B XOJE
00OCHOBaHMH Ha OIpENENCHUs, TEOPEMBI,

AKCHOMBI

Y4eOHO-TeMaTHYeCcKoe IJIaHUPOBAaHUE Kypca MaTeMaTHKH B
5-6 xmaccax. 340y

Homep
naparpadga

ConeprkaHue marepuana

5 KJacc

I'masa . HarypasbHble uncia

Harypasibable uncna 1 mkasl.

CrnokeHne U BEIYUTaHHE HAaTypaJbHbIX YHUCCII.

YMHOXKEHUE U JACJICHNUC HAaTypaJIbHBIX YHUCCIIL.

AWIN|F

[Tmomaan u 00BEMBEL.

I'maa II. J/IpoOHbIe ynciia

OOBIKHOBEHHBIE IPOOH.

Hecsatuunbie npodu. ClIoKEHUE U BEIYUTAHHUE IECATUYHBIX TPOOEH.

YMHOXEHUE U JCJICHUE IECATUYHBIX TPOOeH.

(N |On

WNHCTpYMEHTBI 111 BBIYUCICHUN U U3MEPEHUN

[ToBTOpEHME.

6 KJ1acc

I'maBa |.OGbIKHOBEHHBIE APOOH.

Z[eJ'II/IMOCTB YHUCCII.

CnokeHHe U BIUNTAaHHUE I[pO6GI>i C pa3HbIMH 3HAMCHATCIIAAMHU.

YMHOXEHHUE U JeIICHUE OOBIKHOBEHHBIX ,I[pO6€I>i.

AIWN|F-

OTHOLIEHNS U IPONIOPLIHH.

I'masa |l. PanmponanbHble uncia.

[TonoxurenpHbIE U OTpULATCIILHBIC YUCIIA.

CrnoskeHue U BEIYUTAHHUE MOJIOKUTENBHBIX U OTpULATCIBbHBIX YHUCCII.

YMHOXKEHUE U ACJIICHUEC TTOJOXKUTCIIBHBIX U OTPHUIATCIBbHBIX YHUCECII.

Pemenne ypaBHeHM.

Ol 00| N| O U1

KOOp,Z[I/IHaTLI Ha IJIOCKOCTH.

[ToBTOpEHME.

Y4eOHO-TeMaTHuecKoe MIaHUPOBaHUE Kypca anreOpsl B
Kiaccax. (0a30BbIl ypoBeHb), 4084 (4761)




Homep

Copneprxanue marepuana

naparpada
7 Knacc
I'maBa I. BeipaskeHus1, TOXK1€CTBA, YPABHEHUS.
1 BripakeHwust.
2 [TpeoOpa3oBaHue BHIPAKECHUN.
3 YpaBHEHUS C OJJHON TEPEMEHHOI.
4 CraTucTu4ecKkue XapakTepuCTUKU
I'nasa II. ®ynkunun
5 DYHKINUN U UX TpaduKy.
6 Jlunetinas pyHKIHSL.
I'maBa I1l. Ctenenp ¢ HaTypajgbHBIM MOKa3aTEIIEM.
7 CreneHb U €€ CBOMCTBA.
8 OJIHOUJICHBI.
I'naBa |V. MHorousneHsl.
9 CyMMa ¥ pa3HOCTb MHOTOWJIEHOB.
10 [Tpon3sBeaeHne OJHOUICHA U MHOTOYJICHA.
11 IIpon3BeieHrE MHOTOUYJIEHOB.
I'maBa V. ®opmMynbl COKpaEHHOTO YMHOKEHHUS.
12 KBazpat cymMmmbl U KBagpaT pa3HOCTH.
13 Pasnocth kBagparoB. Cymma U pa3HOCTb KyOOB.
14 [TpeoOpa3zoBaHme HEIbIX BHIPAKCHHI.
I'naBa VI. CucteMbl TMHENHBIX YpaBHEHUH.

15 JluHeliHble YpaBHEHUS C JBYMs IEPEMEHHBIMH U UX CHCTEMBI.
16 Pemienne cucreM JTMHEHHBIX YPABHEHUN.

IToBTOpEHME.

8 KJacc
I'naBa 1. Paninonansubie 1podu
1 PanronansHble 1poOU U UX CBOWCTBA.
2 CyMMa 1 pa3HOCTb IpoOei.
3 [TpousBeneHue u yactHoe ApoOeii.
I'naBa Il. KBanparusie kopHU
4 JlelicTBUTENIbHBIC YHCIIA.
5 Apudmerndeckuil KBaJpaTHbII KOPEHb.
6 CoiicTBa apru(hMETHUECKOro KBaIpaTHOTO KOPHSI.
7 [TpumeHeHne CBOMCTB apu(METHUECKOT0 KBaIpaTHOI'O KOPHSL.
I'naBa Ill. KBagpaTHble ypaBHEHHUS.
8 KBanpaTHOe ypaBHEHHE U €r0 KOPHH.
9 JlpoOHBIe paloHaIbHbIE YpaBHEHHUS.
I'naBa IV. HepaBencrsa
10 YucnoBsle HEPABEHCTBA U UX CBOMCTBA.
11 HepaseHncrBa ¢ 0HOM IEPEMEHHON U UX CUCTEMBIL.
I'masa V. CrerneHs ¢ 1ebIM ITOKa3aTeleM. DJIEMEHTEI CTATUCTUKH.

12 CrerneHs ¢ 1eIbIM [10Ka3aTeIeM U €€ CBOMCTBA.
13 DJIeMEHTBI CTATUCTHKH.

[ToBTOpEHME.

9 kiace
I'naBa |. KBanpaTtuunas ¢pyHKIus.

1 ‘ DyHKIMU U UX CBOMCTBA.




KBanmpaTHbiii TpEXUIEH.

KBaaparnunas pyukmus u e€ rpaduk.

Crenennas ¢pynkius. Kopens N-it creneHu.

HpoOHo-nuHeiHas GyHKIUS U €€ rpaduk.

oo lwiN

Crenens ¢ palrOHAJIbHBIM ITOKA3aTCJICM.

I'naBa Il. YpaBHeHUs: 1 HEPABEHCTBA C OJTHON MTEPEMEHHOM.

7 YpaBHEHHUsI C OJHOU IIEPEMEHHOM.
8 HepaBencTBa ¢ ofHOI TIEpEMEHHOIA.
9 Hexoropele npuémsl pelieHns UelblX YpaBHEHU.
I'naBa Ill. YpaBHeHus 1 HepaBeHCTBA C JBYMS [IEPEMEHHBIMHU.
10 VYpaBHEeHUsI ¢ ABYMsI IEPEMEHHBIMU M UX CUCTEMBI.
11 HepaBencrBa ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBI.
12 HexoTtopslie npuémsl pelieHns CUCTEM YPaBHEHUI BTOPOH CTENIEHU C IBYMsI
HEPEMEHHBIMH.
I'maBa IV. Apudmerndeckas u reoMeTpudeckas Iporpeccuu.
13 Apudmerrdeckas mporpeccus.
14 I'eomerpuyeckas nporpeccus.
15 MeTto MaTeMaTUYECKON MHTYKIUH.
['naBa V. DyeMeHTbl KOMOMHATOPUKU M TEOPUH BEPOSTHOCTEH.
16 DneMeHThl KOMOMHATOPUKH.
17 HauanbHble cBeIeHUS U3 TEOPUHU BEPOSITHOCTEH.
18 CrnosxeHue 1 yMHOKEHUE BEPOSTHOCTEH.
IToBTOpEHME.
Y4eOHO-TeMaTHIeCcKoe MIIaHUPOBaHUE Kypca areOpsl B
8-9 knaccax. (yryOneHHbli ypoBeHb), 3234
Homep
naparpada Coneprkanue Matepuaa
8 kiacc
I'maBa 1. /Ipobu
1 JpoOu u ux cBoiicTBa.
2 CyMMa 1 pa3HOCTB Opo0eit
3 ITpousBeneHue u yacTHoe Apooeil.
I'naBa II. Ilenwie uucna. JlenuMocTs uncen.
4 MHOKeCTBO HaTypaJIbHBIX U MHOXKECTBO LIEJIbIX YHCEIL.
5 JlemuMocCTh 9mcent.
I'naga Ill. JlefictBurensHble uncna. KBagpaTHbIN KOpEHb.
6 MHOXeCTBO pallMOHAJIBHBIX U MHOXKECTBO J€HCTBUTENIbHBIX YHCEIL.
7 ApudmeTnueckuil KBaapaTHbIA KOpeHb. OYHKIUS y= Jx meé rpaduxk.
CBoiicTBa apu(pMETHYECKOT0 KBaJPaTHOTO KOPHSI.
I'naBa IV. KBanpatHsie ypaBHEHHUS.
9 KBanpaTHOe ypaBHEHHE U €r0 KOPHH.
10 CBoiicTBa KOpHEN KBaJIpaTHOTO YpaBHEHHUSI.
11 JpoOHO-paninoHaIbHbIE YpaBHEHHUS.
I'naBa V. HepaBeHnctBa
12 YucnoBble HEpAaBEHCTBA M HEPABEHCTBA C IEPEMEHHBIMH.
13 Pemennie HepaBeHCTB ¢ OIHOM MEPEMEHHON U UX CUCTEM




I'naBa VI. CrernieHs ¢ LETBIM MOKA3ATEIEM.

14 CreneHs C 1eJIbIM TOKa3aTesieM U el CBOMCTBA.
15 Bolpaxkenusi, cogeprkaliye CTENEHH ¢ LENbIMU IOKAa3aTeNIMU.
I'maBa VII. ®ynkiuu u rpaduku.
16 [IpeoOpazoBanue rpadukoB QyHKIIAMN.
17 JpoOHo-nuueiHast QyHKITHSL.
IToBTOpEHME.
9 knacc

I'maBa |. ®yHKIIMH, X CBOMCTBA U TpaduKu

1 CBoiicTBa (QyHKIIHA.

N

KBanparuunas GpyHKIuS.

[IpeobpazoBanue rpadukoB GyHKIHHA

I'naBa Il. YpaBHeHUs: 1 HEPABEHCTBA C OJTHOW MTEPEMEHHOM.

VYpaBHeHUA ¢ OJHON TTEPEMEHHOMN

HepaBeHnctBa ¢ 0J1HOM epeMeHHON

VYpaBHEHUS U HEPABEHCTBA C IEPEMEHHOM M0J] 3HAKOM MOIYJIS.

~N| o o b

YpaBHEHHUsI ¢ TapaMeTpaMHu.

I'masa Ill. Cuctembl ypaBHEHUI 1 CUCTEMBI HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

ypaBHeHI/ISI BTOpOﬁ CTCIICHU C ABYMS ICPEMCHHBIMHA U UX CUCTCMBI.

HepaBeHCTBa C ABYM: NIEPEMCHHBIMUA U UX CUCTCMBI.

I'maBa IV. [locaenqoBarenpHOCTH

10 CBoiicTBa OCIE10BATENBHOCTEH.
11 Apudmerrdeckas Iporpeccus.
12 ['eomeTprueckas mporpeccus.
13 Cxopsmuecs nociue10BaTeIbHOCTH
I'maBa V. Ctenienu u KOpHH
14 B3aumHo oOpaTHbIE QYyHKIIUH.
15 KopHu n-oii cTeneHu 1 CTeneHy ¢ paluoHaIbHBIM MTOKa3aTeseM.
16 HppaunoHainbHble YpaBHEHUS! U HEPABEHCTBA.
I'naBa VI. Tpuronomerpuueckue GyHKIMHU U UX CBONCTBA.

17 Tpuronomerpruueckue GyHKINU
18 CaolicTBa U rpaMKy TPUTOHOMETPUUYECKUX (PYHKIIMH.
19 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI.
20 @DopMyIIbl CIOXKEHUSA U UX CIEJICTBHSL.

I'naBa VII. DnemMeHTs! KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEH.
21 OcHoBHbI€ TOHATHA U HOPMYJIBI KOMOMHATOPUKH.
22 DNEeMEHTHI TEOPUH BEPOSITHOCTEH.

YueOHo-TeMaTndecKoe MIaHNPOBaHNE Kypca T€OMETPUH B
7-9 xnacc knaccax. 2214, (2384)

Homep

Copep:xanne Marepraia
naparpada 1ep P

7 xnacc

I'masa I. HauasibHbIE reOMETpUYECKHUE CBENECHUS.




IIpsmast u OTpeE30K.

JIyd u yromn.

CpaBHEHHUE OTPE3KOB U YIJIOB.

M3mepenne OTpe3KoB.

N3mepenue yrios.

OB WIN|F-

IlepneH quKyIsIpHBIE IPSIMBIE.

I'masa II. TpeyronpHuKw.

[TepBblii mpU3HAK PaBEHCTBA TPEYTOJIHHUKOB.

Mennanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHHKA.

BTopoii 1 TpeTuii npu3Haku paBEeHCTBA TPEYTOJbHUKOB.

AIWIN|F

3a/1au Ha NOCTPOEHHUE.

I'maBa Ill. TlapannenbHbie TIpsMBIE.

=

[Tpu3naky napajyuieTbHOCTH ABYX MPSMBIX.

N

Axcuoma IapaJlJICJIbHBIX IIPAMBIX.

I'naBa IV. CooTHONIEHHS] MEXKAY CTOPOHAMU U YIJIAMU TPEYTOJIbHHKA.

CyMMa YIJIOB TPEYroJIbHUKA

CooTHOIICHUS MCKAY CTOPOHAMHU U yIJIaMU TPCYT'OJIbHUKA.

IIpssMOyTOJIBHBIE TPEYTOJIBHUKH.

BAWIN|F-

HOCTpOGHI/Ie TPCYroJIbHUKA 110 TpéM QJICMCHTAaM.

IToBTOpEHME.

8 Kiacc

I'nmaBa V. UeTbIpEXYroJIbHUKH.

MHOroyrojabHUKH.

N

[TapannenorpamMm u Tpanenus.

[TpsimoyronbHUK, poMO, KBaJpar.

I'maBa VI. ITnomans.

IInomans MHOTOYTOJIbHUKA.

[Inomanmu napajijiejiorpaMmma, Tp€yroJibHuKa U TpalCuuu.

Teopema [Iudaropa.

I'naBa VII. IlonoGHbIE TPEYTONBHUKH.

Omnpenenenue Mo100HBIX TPEYTOJIbHUKOB.

[TpusHaku no00us TPEYroabHUKOB

HpI/IMeHeHI/IC HO)IO6I/I${ K JOKAa3aTCIIbCTBY TCOPEM U PCHICHUS 3a/1a4.

Al WIN| -

CooTHoIICHUS MCKAY CTOPOHAMHU U yIJIIaMU TPCYT'OJIbHUKA.

I'naBa VIII. OxpyxHOCTB.

KacarenbHast K OKpYKHOCTH.

HCHTpaJ'II)HI)Ie W BIIMCAHHLIC YTJIBI.

quHpe 3aMCUATCIIbHBIC TOYKH TPCYTOJIbHUKA.

Al WIN| -

BrucanHas u onrcaHHas OKPY’KHOCTH.

I'naBa IX. Bektopsl.

[TonsiTne BekTOpA.

N

CrnoxeHne 1 BEIYUTaHHE BCKTOPOB.

YMHOXKEHHE BCKTOpAa Ha YHCJIO. HpI/IMCHCHI/IC BCKTOPOB K PCIICHUIO 3aaa4.

IToBTOpEHME.

9 kJacc

I'maBa X. MeTton koopAauHat




1 Koopaunats! Bektopa.

2 [Ipocreitmme 3aga4u B KOOpAUHATAX.

3 YpaBHEHUs OKPYKHOCTH U IIPSIMOM.

I'nmaBa XI. CooTHOIIEHHS MEXKAY CTOPOHAMU U YIJIaMU TpeyroibHuKa. CKalaspHoe
MIPOU3BE/ICHNE BEKTOPOB.

1 CuHyc, KOCUHYC, TAHT€HC YIIa.
2 CooTHOIIeHUSI MEKIY CTOPOHAMH U YTIIaMU TPEYTOJIbHUKA.
3 CkansipHoe MpOu3BECHNE BEKTOPOB.
I'maBa XII. JInvHa OKpY>KHOCTH U TIJIOMIAL KpyTa.
1 [TpaBuiIbHBIE MHOTOYTOJIBHUKH.
2 JlmHa OKpY>KHOCTH M IIJIOMIAh KPyTa.
I'maBa XIII. Ipuxenust.
1 [TonsaTue nBUXKEHUS.
2 [TapannenbHbIN IEPEHOC U TOBOPOT.
I'maBa XIV. HauanbHbie CBEICHHUS U3 CTEPECOMETPHUH.
1 MHororpaHHuKH.
2 Tena 1 MOBEpXHOCTH BPALICHUS.
[ToBTOpEHME.
9 kuacc (yrimyOsaeHHbIN)
BBoHOE moBTOpEHHE.
I'naBa IX. BexkTopsl.
1 [IprMeHeHre BEKTOPOB K PEIICHHIO 3a/1a4.
2 BekropHslii MeTOA pelieHns 3a4a4.
Perenuie 3a1a4 MOBBIIEHHOHN TPYIHOCTH.
I'maBa X. Meroza koopauHaT
1 Koopaunats! BekTopa.
2 IIpocreiimure 3a1a4n B KOOpAMHATAX.
3 YpaBHEHHS OKPYKHOCTH H NPSMOM.
4 Pemienue 3a1a4 NOBBIIEHHON TPYIHOCTH
I'maBa XI. CooTHOLIEHHSI MEX]ly CTOPOHAMH U YTJIaMU TPEYTOJIbHUKA.
Cunyc, KOCHHYC, TAHTE€HC yTJIa.
2 CoOTHOIIEHUST MEXKYy CTOPOHAMH U YTIIaMH TPEYTOJIbHUKA.
3 CkansipHOE MPOU3BEICHNE BEKTOPOB.
I'masa XII. [lnHa OKpy>KHOCTH M IJIOIIAIb KPYyTa.
1 [TpaBUIbHBIE MHOTOYTOJIBHUKH.
2 JlmHa OKPY>KHOCTH M IIJIOMIAIh KPyTa.
I'maBa XIII. JIpmxenust.
1 [TonaTue nBUXEHUS.
2 [TapasienbHBIN IEPEHOC U TTOBOPOT.
I'naBa IV. HauanbHble cBeJIeHUS U3 CTEPEOMETPHUH.
1 MHororpaHHuKH.
2 Tena v MOBEPXHOCTH BPAIICHUSI.

[ToBTOpEHME.




Onucanue y4e0HO-MeTOAMYECKOI0 U MATEPUATBHO-TEXHUYECKOI0 o0ecrneyeHust
o0pa3oBaTeIbLHOIO Npolecca
1.HopmatuBHble nokyMeHTHI: [IpuMepHas mporpaMma OCHOBHOT'O 0011Ier0 0Opa30BaHus 1Mo
MaTeMaTHKe
2.Y4eOHUKH: TI0 MaTeMaTuKe g 5S—6 KJ1accoB, o ainredpe s 7-9 ki1accoB, 10 TeOMETPUHU
g 7—9 Kiaccos.
= H.Sj.Bunenkun «Marematukay 5 ki1.®@I'OC - M.» Muemo3suna, 2015

H.A.Bunenknn «Marematukay» 6 ki.- M.» Muemo3suna, 2016

= [0.H.MakapsrueB « Anre6pa» 7 ki1.- M.: IIpocemenue, 2017

O.H.MakapsrueB « Anre6pa» 8 k.- M.: [Ipocsemenue, 2017

FO.H.MakapsrueB « Anre6pa» 9 ki.- M.: [Ipocsemenue, 2015
= MakapsrueB FO.H., Munmiok H.I'. u ap. Anre6pa, /yrmy6mn./ 8 k.- M.: Maemo3una, 2014

= MakapsrueB FO.H., Munmiok H.I'. u ap. Anre6pa, /yrmy6mn./ 9 k.- M.: Maemo3una, 2014

JI.C.Atanacsn «I'eometpus 7-9»- M.: IIpocsewenue, 2017

3.Hay4Hnas1, HaygHO-TIOMYJISIpHAS, UICTOPHYECKAs TUTEpaTypa.
4.CnpaBoyHble TOcoOus (FHIMKIONEANH, CII0BAPH, CIIPABOYHUKY TOMATEMAaTUKE U T.I1.).
5.ITewyarnbie mocobust: [TopTpeThl BBIIAIONIMXCS ACSITEIICH MATEMATHKH.
6.ndopmanionHsie cpeacTsa
*  MynbpTUMenuiiHbIe O0yYaroliye MNporpaMMbl U DIIEKTPOHHBIE y4YeOHbIE W3JIaHUS IO

OCHOBHBIM pa3acjiaM KypCa MAaTCMAaTUKH.

* DrexTpoHHas 0a3a JAHHBIX IS CO3/IaHUS TEMATHYECKUX U UTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX U TMPOBEPOYHBIX MATEpUANOB JJs OpraHu3alud (QPOHTAIBLHOU U
WHAUBUAYAIbHON paOOTHI.

7. TexHU4YeCKUe Cpe/icTBA 00yUEHUS
e KommiekT MynbTUMEeIMHHOTO 000pYyI0BaHUS

8. YuebHo-nIpakTHUecKoe U yueOHO-1abopaTopHOe 000py10BaHUE
e KOMIUJIEKT YEepTeXKHBIX MHCTPYMEHTOB (KJIACCHBIX M  pa3laTOYHBIX): JIMHElKa,
TpaHcnopTup, yroasHUK (30°, 60°, 90°), yronpHuk (45°, 90°), LUPKYIb.

o KOMIIIEKTHI INIAHUMETPHUICCKUX U CTCPCOMETPUUCCKHUX TCII (I[GMOHCTpaHI/IOHHBIX u
pa3laTOYHBIX).

OueHka MIaHUPYEeMbIX Pe3y/1bTAaTOB

Cucrema OLEHKH JOCTHKEHHS IUIAHUPYEMBIX PpE3yJbTaTOB OCBOECHHS OCHOBHOU
00pa3oBaTeNbHONW MPOrPaMMBIOCHOBHOTO O0ILEro oOpa3oBaHUsl NMPEAINONaracT KOMHIAEKCHbLIl
nO0X00 K oOuenKe pe3ynbmamoeoOpa3oBaHus, IO3BOJSIONINA BECTH OLEHKY IOCTHKECHUS
00yJaIOIIMMUCS BCEX TPEX TPYIII Pe3yIbTaTOB 00Pa30BAHUS: JUYHOCHHBIX, MEMANPEOMEMHBIX
U NPEOMEmHBpIX.

Cucrema OIEHKH TIPEIyCMATPUBACT YPOGHEEBlI HNOOXOOK COICPKAHWIO OICHKH W
UHCTPYMEHTAPHIO Ul OLCHKH JOCTIKEHHs IUIAHUPYEMbBIX pe3ylbTaToB, a Takke K
IIPEICTABJICHUIO U UHTEPIPETALUH PE3YIBTATOB H3MEPEHUN.



OpaHMM U3 TpPOSBIEHUN YPOBHEBOIO IIOAXOAA SBISETCS OLEHKA WHIMBHUIYalIbHBIX
00pa30BaTENbHBIX JIOCTMKEHUH HAa OCHOBE«METOA CJIOXKEHUA», IPU KOTOPOM (PHUKCHUPYETCs
JOCTUKEHUE YPOBHS, HEOOXOAMMOTO AJIs YCIIEIIHOIO MPOJOJDKEHUS 00pa3oBaHMS M peajbHO
JIOCTUTaeMoro OOJIBIIMHCTBOM YYAILIUXCS, U €ro NPEBBILICHNWE, YTO IO3BOJIET BBICTPAUBATH
WH/IMBUYaJIbHBIE TPAEKTOPUH ABIDKEHHS C YIETOM 30HBI OJIMKAWIIETro pa3BUTHS, (OPMUPOBATH
HOJIOKHUTEIbHYIO YIEOHYIO U COLUAIbHYIO MOTHBALUIO.

Cucrema OLIGHKM JOCTM)KEHMSI IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS OCHOBHOM
00pa30BaTeIbHOW MPOrpaMMBIOCHOBHOIO OOILEro 0Opa3oBaHUs IMPEAIONAraeT KOMHIAEKCHbLI
nO0X00 K oOueHKe pe3yabmamogoOpa3OBaHUsl, TMO3BOJSIOMIMA BECTH OIEHKY JIOCTUKEHUS
00y4aroImuMucs Beex TPEX IPYIII pe3ybTaTOB 00pa30BAHUS: IUYHOCHHBIX, MEMANPEOMEMHBIX
U NPEOMEemHbIX.

CucremMa OLEHKH MpelyCMaTpUBACT YPOGHEBbIIl NOOXO0OK COJEPKAHUIO OLIEHKU MU
MHCTPYMEHTAPUIO JJIi OLEHKHM JOCTM)KEHMsI IUIAHMPYEMBIX pE3yJbTaToOB, a TaKkke K
IPEJCTABICHUIO U UHTEPIIPETALMU PE3yIbTaTOB U3MEPEHUI.

OpaHuM U3 TpPOSBICHUM YpOBHEBOIO IIOAXO0JA SBISIETCS OLIEHKA WHIUBUIYAIbHBIX
00pa30BaTENIbHBIX JIOCTMKEHUH HAa OCHOBE«KMETOJA CIOXKEHUS», IMPU KOTOPOM (UKCUPYETCS
JOCTI)KEHUE YPOBHS, HEOOXOIMMOTO JUIsl YCIEUTHOTO MPOJOJDKEHHS 00pa30BaHUS M peabHO
JIOCTUTaeMoro OOJIBIIMHCTBOM YYAILIUXCS, U €ro NPEBBILICHHWE, YTO IO3BOJIAET BHICTPAUBATH
WH/IMBUIYaJIbHBIC TPACKTOPUH JABIDKEHHSI C YIETOM 30HBI OJIMKAUINETO pa3BUTHS, (OPMHUPOBATH
HOJIOKHUTEIbHYIO YUEOHYIO U COLMAIbHYIO MOTUBALHIO.

Oco0eHHOCTH OLIeHKH NpPeIMEeTHBIX Pe3yJ1bTATOB

O1eHka IpeMETHBIX pe3yIbTaTOBIPEACTABIAET COO0I OLIEHKY JOCTHXKEHUS 00y4daroMes
IUIAHUPYEMBIX PE3YJILTATOB 110 OTJEIIbHBIM MPEIMETAM.

@dopMUpOBaHUE 3THUX PE3YJIbTATOB O0ECHEYMBAETCS 3a CYET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNbHOTO NpoIiecca — YU4eOHBIX MPEAMETOB.

OCHOBHBIM 00BbEKTOM OLICHKH IPEAMETHBIX PE3YJIbTaTOB B COOTBETCTBUM C TPEOOBAHUAMU
Cranpgapra 4BISE€TCS CIIOCOOHOCTh K PEIIEHUIO Y4eOHO-TIO3HABATEIbHBIX U  y4yeOHO-
IPAaKTUYECKUX 3a/1a4, OCHOBAaHHBIX Ha M3y4aeMOM Yy4eOHOM MaTepuaye, C HCIOJIb30BAHHUEM
CIOCOOOB  JIEHCTBUM, pEJIEBAaHTHBIX COAECPXKAHUIO YYEOHBIX INPEIMETOB, B TOM 4YHCIIE
MeTaIpeIMETHbIX (MI03HABATEIbHBIX, PETYIATUBHBIX, KOMMYHUKAaTUBHBIX ) AEHCTBHI.

Cucrema OLIEHKM TpEAMETHBIX pPE3yJbTaTOB OCBOCHHS YYEOHBIX MPOTrpaMM C Y4ETOM
YPOBHEBOTO NOJX0Ja, npuHATOro B CraHmapre, MpeAnosaracT BblaeJeHHe0a30BOro ypoBHsI
AOCTH/KEHMH KaK TOYKH OTCYETAa NPU NMOCTPOCHUU BCEH CHUCTEMBI OLEHKM U OpraHU3alluu
UH/IMBUYaJIbHOW PabOThI ¢ 00YYaIOIIUMHUCH.

PeanbHble qOocTHX)EHUS 00YUYaIOIIUXCSI MOTYT COOTBETCTBOBAaTh 0a30BOMY YPOBHIO, @ MOTYT
OTIIMYATHCA OT HETO KAaK B CTOPOHY IPEBBILIEHUS, TaK U B CTOPOHY HEOCTH)KEHMSL.

[IpakTuka MOKa3bIBAET, YTO JUISl ONMUCAHMS JOCTHXKEHHUH OOydaroluxcs ILeaecooOpazHo
YCTaHOBUTBH CIIEAYIOIINE IATh YPOBHEH.

Ba3oBblii ypoBeHb 10CTH:KEHUI — YPOBEHb, KOTOPBIM JJEMOHCTPUPYET OCBOEHUE YUEOHBIX
JecTBUM C OMOpPHOM cHCTEeMOM 3HAaHMM B paMKax Auana3oHa (Kpyra) BBIJEJIEHHBIX 3a/ad.
OBnaneHrne 0a30BbIM YpOBHEM SIBJISI€TCSl JOCTaTOYHBIM Ui TPOJOJDKEHHS OOydyeHHs Ha
cleAyiole ypoBHe 00pa3oBaHMs, HO HE IO MNPOPUILHOMY HampaBieHHIO. [lOCTHXXKEeHUIo
0a30BOro ypoBHSI COOTBETCTBYET OTMETKA «yJIOBJIETBOPUTEIBLHO» (MM OTMETKa «3», OTMETKa
«3a4TEHOY).

[IpeBrpilieHre 6a30BOr0 YpOBHS CBUIETENILCTBYET 00 YCBOGHMM OMOPHOW CHUCTEMBI 3HAHUUN
Ha YPOBHE OCO3HAaHHOI'O IPOM3BOJILHOTO OBJAJIEHUs y4eOHBIMU JEHCTBUSMH, a TaKXe O
Kpyro3ope, mupoTe (Wik U30HpaTeIbHOCTH) UHTEpecoB. LlernecooOpa3Ho BBIIEIUTD CIEAYIOLINE
JIBa YPOBHSI, IPeBbIIIa0IMe 0a30BbIM:

* IOBBILIEHHBIYPOBEHb JOCTH)KCHUS IUIAHUPYEMBIX pPE3yJIbTaTOB, OLEHKA «XOPOIIO»
(oT™meTKa «4»);

* BBICOKHUI1 YPOBEHb JOCTHKEHUSI TUTAHUPYEMBIX PE3YJIbTaTOB, OLICHKA «OTIIMYHOY» (OTMETKA
«5»).



[ToBBILLIEHHBI W BBICOKMI YPOBHH JOCTHXKEHHUS OTJIMWYAIOTCA M0 IIOJHOTE OCBOCHMS
IUTAHUPYEMBIX Pe3yIbTaTOB, YPOBHIO OBJIAJICHUS YU€OHBIMU IEHCTBUSAMU U CHOPMUPOBAHHOCTHIO
MHTEPECOB K JaHHOU MpeaMeTHO 001acTH.

WNuauBuayanbHble TPAGKTOPUH 00yueHUs! 00y4aroImuXcsl, JEMOHCTPUPYIOIIUX MOBBIIIICHHBIN
U BBICOKHI YPOBHHU JOCTH)KCHHI, IeIeco00pa3Ho (HopMHpOBATH C YYETOM HHTEPECOB ITHX
oOyJaromuxcsi U uxX IaHoB Ha Oyaymiee. [Ipy HanuuuMu yCTOWYMBBIX MHTEPECOB K yU4eOHOMY
peIMETy U OCHOBATEILHOM MOJATOTOBKH MO0 HEMY TaKhe 00YJaroIIHecs MOTYT OBITh BOBIICUYCHBI
B MPOEKTHYIO AESATENBbHOCTh 10 MPEAMETY M COPUEHTHUPOBAHBI Ha MPOJOHKEHUE OOydeHHS B
CTapIINX KJIAcCaX IO JaHHOMY MPOQUITIO.

Jlyia onucaHusi MOATOTOBKH YYalllUXCsl, YPOBEHb JOCTHUKEHHH KOTOPHIX HUKe 0a30BOrO,
1[EJIECO00PA3HO BBIIECTUTDH TAKXKE JIBA YPOBHSI:

* IOHUKEHHBII YPOBeHb JOCTUKECHHI, OILICHKA «HEYTOBJIETBOPUTEIHHOY (OTMETKA «2»);

* HU3KHIl YPOBeHb JOCTHKEHUM, OLIEHKA «TUI0X0» (0TMETKa «1»).

Henoctuxenne 06a30Boro ypoBHS (NMOHMKEHHBI W HU3KHM YpOBHU JOCTHIKCHMIA)
buKcUpyeTcsi B 3aBUCUMOCTH OT 00BEMa M YPOBHSI OCBOGHHOTO M HEOCBOCHHOTO COJICPIKAHHUS
npeaMera.

Kak mpaBuiio, MOHMKEHHBI YPOBeHb [IOCTH)KCHUH CBHIETEIBCTBYET 00 OTCYTCTBHUH
CUCTEeMaTUYECKOM 6a30BOM MOATOTOBKH, O TOM, YTO 00YUYaOIIUMCS HE OCBOCHO JJAXKE M TTOJIOBUHBI
IUTAHUPYEMBIX PE3YyJIbTaTOB, KOTOPHIE OCBAMBACT OOJBIIMHCTBO OOYYAIONIUXCS, O TOM, YTO
UMEIOTCSl 3HAYUTENbHbIe MPOOebl B 3HAHUAX, JallbHelee oOydeHue 3atpyaHeHo. [lpu stom
00ydJarouuics MOXET BBITIOJHATh OTJCIbHBIC 3aJaHUs MOBBIIMICHHOT0 YpoBHs. J[aHHas rpymnmna
oOyudaromuxcs (B cpeHeM B xoJie 00ydeHUs cocTaBisitomas okoio 10%) TpedyeT crneruaibHoi
JTUATHOCTHKU 3aTPyJHEHUH B O0Oy4YeHHH, MpoOEIOB B CHUCTEME 3HAHUH U OKa3aHWUU
1[eJICHAIIPABJICHHOM MOMOIIU B JOCTHKEHUU 0a30BOTO YPOBHSI.

Huskuii ypoBeHb OCBOCHHUS IUJIAHUPYEMBIX PE3YJIbTAaTOB CBHUACTEIBCTBYET O HAIUYUHU
TOJIBKO OTAETBHBIX (hparMEeHTApHBIX 3HAHUI 110 IPEeaMETY, JallbHelee 00yuyeHre NpakTUIECKU
HEBO3MOXKHO. OOydarommMcsi, KOTOPbIE JIEMOHCTPUPYIOT HHU3KHUH YpPOBEHb JOCTHXKCHHM,
TpeOyeTcs crenuanbHas MOMOIIb HE TOJIBKO MO y4eOHOMY MpeAMETY, HO U 10 (OPMUPOBAHUIO
MOTHUBALIUM K 00YYCHHUIO, PA3BUTHIO MHTEPECa K U3y4aeMOM MPeAMETHON 00J1acTH, TOHUMAaHHUIO
3HAYUMOCTH TpeaMeTa AJs KU3HU U Ap. ToJIbKO HATWYHME MOJTOKUTEIbHOM MOTHUBALIUA MOXKET
CTaTh OCHOBOM JTUKBUAAIIMH MPOOEIIOB B 00yUEHUH ISl JTAHHOW TPYIIIBI 00y4YarOIIUXCS.

OnucaHHbI BBINIE TOIXOJ IIENECOOOpPa3HO MPUMEHSATh B XOJE Pa3TUYHBIX MPOLEAYP
OIICHUBAHMUSI: TEKYIIETO, MPOMEXYTOUHOTO U UTOTOBOTO.

Jnis hopMupoBaHUsI HOPM OLIEHKH B COOTBETCTBUU C BBIJICIIEHHBIMH YPOBHSMHU HEOOXOIMMO
OTHCaTh TOCTHUKEHUsI 00yUdaromIerocs: 6a30Boro ypoBHs (B TEpPMUHAX 3HAHUM U YMEHUM, KOTOPbHIE
OH JIOJKEH MPOJEMOHCTPHPOBATH), 32 KOTOPbIe 00yUYaIOLIUICS 000CHOBAaHHO MOIYyYaeT OIEHKY
«yIOBJIETBOpUTENTHHOY». [locie 3TOro ompenesnstoTcss M COAEPKATENIbHO OMHMCHIBAIOTCSA OoJiee
BBICOKHE WJIM HU3KUE YPOBHHU JOCTHKEHMI. BakHO aKlleHTHpOBaTh BHUMaHHE HE Ha OIIHUOKaX,
KOTOpBbIE clenan oOydJarouuics, a Ha Y4eOHBIX JOCTIIKEHHSIX, KOTOphIE 00€CIeUnBarOT
MPOJBMKEHHE BIIEPE B OCBOCHUU COJIEpKaHUsl 00pa3oBaHUsI.

Jlna ouenku Ounamuku ¢opmupoeanus npeoMemHvlX pe3yibmamo B CUCTEME
BHYTPHUIIIKOJILHOTO MOHUTOPUHTAa 00Pa30BaTENbHBIX JTOCTHXKEHUH 1ieTecoo0pa3Ho (PUKCHPOBAThH
YW aHAJIU3UpPOBATh JaHHBIE O CHOPMUPOBAHHOCTH YMEHHUW W HABBIKOB, CIIOCOOCTBYIOIIMX
OCBOECHHUIO CHCTEeMATHYECKUX 3HAHUI, B TOM YHCIIE:

* NEPBUYHOMY O3HAKOMIIEHUIO, OMpadoOmKe U OCO3HAHUIO Meopemuyeckux mooenei u
noxsimuti(00IIeHaYYHBIX U 0a30BBIX JIJIS JAaHHOU 00JIaCTH 3HAHUS ), CIAHOAPMHBIX ANI2OPUMMO8 U
npoyeoyp;

* BbIAGNIEHUIO U OCOZHAHUIO CYUHOCTNU U OCOOEHHOCMelN3y9aeMbIX 00BEKTOB, TPOIIECCOB H
SIBJICHUM JEHCTBUTEITHLHOCTH (TIPUPOIHBIX, COIUATBHBIX, KYIbTYPHBIX, TEXHUYECKUX U JIp.) B
COOTBETCTBUU C COJEP)KAHUEM KOHKPETHOTO Y4eOHOTO MPEAMETa, CO30AHUI0 U UCNOIb308AHUIO
Mooeeli N3y4aeMbIX 00bEKTOB M MPOIECCOB, CXEM;




* BbIAGICHUIO U AHANIU3ZY CYWECMBEHHbIX U YCMOUYUBLIX CBA3eU U OMHOUWEHUIMEKTY
00BEKTaMU U TIPOIIECCAMH.

HpI/I 9TOM O6$I3aT€JILHBIMI/I COCTAaBIAOIIIUMHU CHUCTEMBbI HAKOIUICHHOM OLOCHKU SBJIAKOTCA
MaTepHalIbl:

* CmMapmosoul OUazHOCMUKUY,

* MEeMAMUYECKUXx U UmMo208blX NPOBEPOUHLIX PAOOM NO BCeM YUEOHbIM NpeoMemam,

* meopueckux pabom, BKItoUYasi y4eOHbBIE HCCIEAOBAHUS U YICOHBIE MPOCKTHI.

Penrenne o qOCTH)KEHUU HITM HEIOCTUKCHUH TUIAHUPYEMBIX PE3yJIbTaTOB MM 00 OCBOCHHH
WK HEOCBOCHUHM Y4eOHOr0 Marepualia MPUHUMACTCS Ha OCHOBE PE3YJIbTATOB BBITIOIHEHUS
3ajgaHuii 0a3oBoro ypoBHs. B mepuon BBemeHus CtaHmapTa KpUTEPUH TOCTHIKCHUS/OCBOCHHS
yueOHOro MaTepuana 3a/1aéTcsl Kak BhIMOTHEHHE He MeHee 50% 3aganuii 6a30BOro ypOBHS HITU

IMOJIY4YCHHUC 50% oT MakCHUMaJILHOrO 0ajija 3a BBIIOJHEHHE Sa,Z[aHI/Iﬁ 0a3oBoro YPOBH:.
YPOBHI/I MNOATOTOBKH yYalllUXCH U KPUTECPUHU YCIICHTHOCTH Oﬁy‘leHI/IH mo

[esTenbHOCTD IpH
OTCYTCTBHH SIBHO

«5»

ITOPUTM, MOJIENb
HECJIOKHBIX CUTYaIHii

MaremaTuke
YpoBHHU Teopust IpakTuka
Onenka

1 Pacno3HaBaTh 0OBCKT, YMeTb BBINOJHATH
Y3naBanue HaXOJUTh HYKHYIO 3a/1aHus o odpasily, Ha
AnropurMuyeckas ¢dbopMyiy, MpU3HaK, HETMOCPEICTBEHHOE
JIEATEIILHOCTB C «3I» CBOWCTBO H T.JI. npuMeHeHue GopMyil,
MOJICKa3KOM MpaBUJI, HHCTPYKIUH U

T.J.

2 3uaTh GopMynUpOBKHU BceX | YMeTh paboTaTh C
Bocnpoussenenue IIOHSATUM, UX CBOWCTBA, y4eOHO! U CIIpaBOYHOMN
AnropurMuyecKkas MpU3HAKU, OPMYIIBI. JUTEPATyPOid, BBITOTHSITH
JeSITENIbHOCTh 0€3 «» YMeThb BOCIpOU3BECTH 3a/1aHus, Tpedyrome
MOJICKa3K1 JI0Ka3aTeNIbCTBA, BBIBOIBI, HECJIOKHBIX

yCTaHaBIIUBAaTh npeoOpazoBaHuii ¢
B3aMMOCBS3b, BHIOUPATH IpUMEHEHUEM

HYKHO€ ISl BBIITOJIHEHUS U3y4aeMoro marepuania
JAHHOTO 3aJlaHus

3 eJ1aTh JIOTUYECKUE YMeTh IpUMEHATh
Ilonnmanue 3aKJIFOUYEHUs, COCTABIIATh MOJTy4YEeHHBIC 3HAHUS B

Pa3IMYHBIX CUTyallUAIX.
BbInoaHarb 3aJaHusg

OHepaHI/ISIMI/I JIOTUYCCKOT O
MblIeHus. CoCTaBJIATD
MOJIEJTh JIF0O0W CUTYyaIIHH.

BBIPAKEHHOTO KOMOMHHPOBAHHOTO
anropuTMa Xapakrepa, CoAepKalux
HECKOJIBKO ITOHSTHH.

4 B coBepiieHcTBE 3HATD YMeThb NpUMEHATH
OBaagenue M3y4YEHHBIN MaTepHall, 3HAHUS B 000
YMCTBEHHOM CBOOOTHO HECTaHJapTHOU
CAMOCTOATEIbHOCTLIO OPHUEHTHPOBATHCS B HEM. CUTYAalNH.

TBopueckas «5» HNmMmersb 3HaHUA U3 CamocTosiTeJbHO
HCCIIEI0BATEIIbCKAS JOTIOJTHUTEIBHBIX BbIIIOJHATH TBOPYECKHE
JIeATEIbHOCTh HUCTOYHUKOB. Biagers HCCIIE0BATEIIbCKUE

3a7aHus. BbINOJHATD
(YHKIIUU KOHCYJIBTAHTA.

IInanupyemMble pe3yJbTaThl H3yYeHHs] YUeOHOI0 IpeaMeTa, Kypca




HartypaabHblie uncaa. [I[podu. PannonajbHbIe YnciIa
BhInycKHUMK Hay4YuTCA:

* IOHUMATh OCOOCHHOCTHU JECATUYHON CUCTEMBI CUUCIICHUS;

* OIIEPUPOBATH MOHATUAMHU, CBA3aHHBIMU C IE€IUMOCTBIO HaTypaJIbHbBIX YUCEIT;

* BBIp@XKaTh 4YKCIa B OKBHBAJCHTHBIX (opMmax, BbIOMpas HaumOosiee MOAXOIAIYI0 B
3aBHCHUMOCTH OT KOHKPETHOHM CUTYyalllH;

* CpaBHUBATh U YIOPSAAOUYUBATh PallMOHAIBHBIE YUCIIA;

* BBIIIOJIHATH BBIYMCICHHUS C PALMOHAIBHBIMU YHMCIAMH, COYETAasl YCTHBIE M NMHCbMCHHbIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KaIbKYJISTOPA;

* HUCIIOJIB30BATh IOHATHSL M YMEHMs, CBA3aHHBIC C IPONOPLMOHAIBHOCTBIO BEJIMYUH,
IPOLEHTAaMHU, B XOJI¢ pPEIIEHUS MaTeMaTH4eCKHX3alad M 3aJad U3 CMEXKHBIX IPEIAMETOB,
BBITOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.

BbInyCKHUK TOJYYUT BO3MOYKHOCTD:
* I03HAKOMUTBCS C MIO3ULIMOHHBIMU CUCTEMAMHU CUMCIIEHUS C OCHOBAHMSIMM, OTJINYHBIMU OT 10;

* YIIIyOUTh ¥ Pa3BUTh MPEJICTABICHHS O HATYpaJIbHBIX YMCIIaX U CBOWCTBAX JCIMMOCTH;

* HAyYUTbCA HCIOJb30BATh MPUEMBI, PALMOHAIU3UPYIOIIME BBIYUCICHUS, NPHOOpECcTH
IPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BbIOUpas MOAXOASAIINN AJ1 CUTYaluH CI10co0.
JlelicTBUTEIbHbIE YU CJIA
BblnycKHUK HAyyuTCS:

* HCII0JIB30BATh HaYaJIbHbIE ITPEICTABICHHS O MHOYKECTBE ICHCTBUTEIBHBIX YUCET;

* OIIEpPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSATh €TI0 B BBIYMCIICHUSX.

BhINYyCKHMK HOJYYUT BO3MOXKHOCTb:

* pa3BUThb IMPEACTABICHUE O YHCIE€ UM YHMCIOBBIX CHCTEMax OT HaTypaJbHbIX [0
JEHCTBUTENIBHBIX YHCEI; O PO BBIYMCIECHUN B IIPAKTHKE;

*pa3BUThb U YIrIyOuUTh 3HAHUS O JIECATUYHOM 3alUCH  JCHCTBUTENIBHBIX YHMCEN
(mepuoauYecKre U HEMEePHUOIUIECKHE TPoOH).

HN3mepenns, npudIn:KeHUs1, OLeHKH
BhInycKHUMK Hay4YuTCSA:

* HCIIOJIB30BATh B XOJ€ pEIIEHUs 3a/ad dJEeMEHTapHbIE IPEACTaBIEHUS, CBS3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMH BEJTMYHUH.
BbInyCKHUK NOJYYUT BO3MOYKHOCTD:

* [IOHATh, YTO YHUCIIOBBIE JIaHHBIE, KOTOPbIE UCIOJIB3YIOTCS JUIsl XapaKTEPUCTUKU OOBEKTOB
OKpYXXaloIlIero MHpa, SBIAIOTCS MPEUMYIIECTBEHHO NPUOMMKEHHBIMUA, 4YTO MO 3aIllUCU
npuOIMKEHHBIX 3HAYEHUH, collepKaluxcs B UHQOPMAIIMOHHBIX UCTOYHHUKAX, MOXHO CY/IUTh O
MOTPEIIHOCTH MPUOIMKEHNUS;

* [IOHATh, YTO TOTPEIIHOCTh pEe3yJbTaTa BBIYMUCICHUN JODKHA OBITh COM3MEpPHMa C
MOTPENIHOCTHIO UCXO/IHBIX JaHHbIX.

AuredpanyecKkune BbIPaKeHUS
BbInycKHUK HAyYuTCS:

* ONEPUPOBATh TMOHATHSMHU «TOXJIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHUE», peIlaTh
3a/1a4M, cozeprkalue OyKBeHHbIE JaHHbIE; padboTaTh ¢ hopMynamu;

* BBIMOJIHATH Pe0o0pa30BaHMsl BHIPAKEHUH, COIEPIKAIINX CTENICHHU C LIETBIMH ITOKa3aTeNIIMU
U KBaJIpaTHbIE KOPHU;

* BBIMOJIHATh TOXJIECTBEHHbIE MPEeoOpa3oBaHUsl PAIMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI ACMCTBUI HaJ MHOTOWIEHAMU U anreOpanyecKuMu ApoOsMH;

* BBIIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH.

BbINyCKHUK TOTYYUT BO3MOYKHOCTh HaYYUThCS:

* BBIMOJIHATH MHOTOILIATOBBIE MPEOOpa30BaHUsl pPAIllMOHAIBHBIX BBIPAKEHUH, MPUMEHSS
HIMPOKUI HAabOp crIOcOO0B U MPUEMOB;

* IPUMEHATh TOXJIECTBEHHbIE NPEoOpazoBaHMsl JUIsl PELICHUs 3aJady M3 Pa3IUYHBIX
pa3fenoB Kypca (Hampumep, JUIsI HaXOXKJAEHUS HauOOJbIIEro/HaMEHbBIIEro 3HaueHUus
BBIPKEHUS).




YpaBHeHus
BhInycKHUMK Hay4YuTCA:

* pelaTb OCHOBHbIE BU/Ibl PAllMOHAIbHBIX YPAaBHEHUH C OJTHOM MEPEMEHHON, CUCTEMBI JBYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;

* IOHUMaTh YpPaBHEHUE KaK BAXKHEHIIYI0O MaTEMAaTUYECKYH0 MOJAENb JUISl ONMCAHUS U
U3y4eHHsI Pa3HOOOPA3HBIX peajbHbIX CUTYAIMH, peliaTh TEKCTOBBbIE 3aJaud ajiredpanyecKum
METOJI0M;

* IPUMEHATH IpaduuecKue MpeICTaBICHUs Ul UCCIIE0OBAaHUS YPaBHEHUH, UCCIIEJOBAHUS U
pELLIEHUsI CUCTEM YPaBHEHUHN € ABYMs [IEPEMEHHBIMHU.

BhINYCKHMK OJYYUT BO3MOXKHOCTb:

* OBJIQJIETh CIIELIMATIbHBIMU IPUEMAMU PELIEHHs] yPABHEHUHN U CUCTEM YPAaBHEHUI; YBEPEHHO
IPUMEHSATH annapar ypaBHEHUN Ul pellieHus] pPa3HOOOpa3HbIX 3aJau U3 MaTeMAaTUKH, CMEKHBIX
[IPEIMETOB, IPAKTUKU;

* IPUMEHATh Tpaduyeckue NpeACTaBICHUs M MCCIEJOBAaHUS YPABHEHUH, CUCTEM
YpaBHEHHIA, COAEPKAINX OYKBEHHBIE KO HUIESHTHI.

HepaBencrBa
BblnycKHUK HAyyuTCS:

* IOHUMaTb WU NPHUMEHATH TEPMUHOJIOTHIO U CHMBOJIMKY, CBA3aHHBIE C OTHOLUIEHUEM
HEPAaBEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;

* pelaTh JMHEHHbBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM U UX CUCTEMBI; PEIIaTh KBaIpaTHbIE
HEpaBEHCTBA C ONMOPOH Ha rpadUuecKue MpeICTaBICHUS;

* IPUMEHATH anIapaT HEPABEHCTB JUI PELICHUs 3a/1a4 U3 Pa3InYHbIX pa3lIesioB Kypca.
BbInyCKHUK TOJYYUT BO3MOKHOCTh HaYUYUThCS:

* pa3HOOOpa3HbIM IMpHEMaAM JI0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSThH ammapar
HEPAaBEHCTB JUUISl DPELIEHUS Pa3HOOOpPa3HbIX MaTeMaTHYECKUX 3a7ad U 3aJad M3 CMEXHBIX
IIPEIMETOB, TPAKTUKU;

* IPUMEHATh TpapUuecKue NPEACTABICHUS JUIS HCCICIOBAHUS HEPABEHCTB, CHCTEM
HEpPaBEHCTB, COJiepKalUX OyKBeHHbIE KO3()DULIMEHTHI.

OcHoBHbIE NOHATHA. YHCI10BBIE PYHKIHHU
BrInycKHUMK Hay4YuTCS:

* IOHUMATh U UCII0JIb30BaTh (DYHKIMOHAIBHBIEC MMOHATHS U SI3bIK (TEPMHUHBI, CUMBOJINYECKHE
0003HaYeHHUS);

* CTPOUTH rpa MKy dJIEMEHTAPHBIX (PYHKINI; HCCIe10BaTh CBOMCTBA YMCIOBBIX (PYHKIIMNA Ha
OCHOBE M3Y4EHUS MOBEACHUS UX I'paHKOB;

* IOHUMAaTh (PYHKIMIO KaK BaKHEHIIYI0O MaTEMaTUYECKYIO MOJIEJIb JJIsl OTMCAaHUs IPOLIECCOB
U SBJICHUH OKpYXKAIOIIEro MHUpA, NPUMEHATh (DYHKIMOHANBHBIM S3BIK [UIS ONHCAHUS U
HCCJIEIOBaHMSI 3aBUCUMOCTEN MEXy PU3NUECKUMH BEIMUMHAMH.

BhINYCKHHMK TOJYYUT BO3MOYXKHOCTb HAYUUTHCS:

* IPOBOJUTH MCCIIEJOBAaHUS, CBS3aHHbIE C M3YYEHHEM CBOMCTB (YHKIMIl, B TOM 4HCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE IpaMKOB H3Y4EHHBIX (YHKIMH CTpPOUTH Ooiiee
CII0XkHbIE TpaduKH (KyCOYHO-3a/laHHBIE, C «BBIKOJIOTBIMIY» TOUKAMH U T. 11.);

* UCIOJIB30BaTh (DYHKIIMOHAJIBHBIE IPEJICTABICHUs M CBOWCTBA (YHKUMH JUIS peIIeHUs
MaTeMaTUYeCKUX 3aad U3 pa3IMYHBIX pa3/ieloB Kypca.

YucnoBble MOCAEI0BATEIBLHOCTH
BbInycKHHMK Hay4YuTCS:

* IOHUMaTb M MCIIOJNB30BATh SI3bIK IIOCJIENOBATENIBHOCTEN (TEPMHMHBI, CHUMBOJUYECKHE
0003HaYeHMS ),

* IPUMEHSATH (POPMYIIBI, CB3aHHBIE C ApU(PMETHUECKON 1 T€OMETPUUYECKON Mporpeccuei, u
anmnapat, cOpMUPOBAHHBIN MpPU W3YYEHUU IPYTHX pa3lesioB Kypca, K pelIeHHIO 3a7ad, B TOM
YHCIIe C KOHTEKCTOM U3 PEaIbHON KU3HU.

BbINYCKHHUK HOTYYUT BO3MOXKHOCTh HAYUUTHCS:




* pemaTb KOMOMHHUPOBAHHBIE 33/1a41 C IPUMEHEHHEM (POPMYJT N-T'O WICHA U CYMMBI IIEPBBIX
N 4WICHOB apu(METHYECKOM M TIeOMETPHUYECKOM MpOrpeccuH, MPHUMEHSs IpU ITOM ammapar
YpaBHEHUI U HEPABEHCTB;

* IOHUMATh aPUYMETHUECKYIO U FEOMETPHUUECKYIO IPOrPECCUI0 KaK (PYHKIIUU HATYPaIbHOTO
apryMeHTa; CBSI3bIBATh apU(PMETHUECKYIO IPOTPECCUIO C TMHEWHBIM POCTOM, TEOMETPHUECKYIO —
C 3KCIIOHEHLUAIBHBIM POCTOM.

OnucarejbHasi CTATUCTHKA

BBINYCKHUK HAy4YWMTCs HCHOJIb30BATh NPOCTEHIINE CHOCOOBI IPEICTABICHUS M aHaIN3a
CTaTUCTUYECKUX JTAHHBIX.

BBINYCKHUK HOAYYHUT BO3MOXKHOCTh NMPUOOPECTH NEPBOHAYAIbHBIN ONBIT OpraHu3alMu coopa
JAHHBIX TP TPOBEJCHHM OINpOCa OOIIECTBEHHOTO MHEHHMS, OCYLISCTBISATh WX aHAIMU3,
IPEICTaBIATh PE3YJIbTAThl ONPOCA B BUJIE TAOJINIBI, AUArPAMMBbI.

Cay4aiinble cOOBITHSI U BEPOATHOCTD

BbINyCKHUK HAYYNTCS HAXOJUTh OTHOCUTENIBHYIO YAaCTOTY M BEPOATHOCTh CIy4ailHOIO COOBITHS.
BhINYCKHUK HOAYYHUT BO3MOXKHOCTH MPHOOPECTH OTIBIT IPOBEACHUS CIyYaHbIX SKCIIEPUMEHTOB,
B TOM YHCJIE C [IOMOILBIO KOMIIBIOTEPHOI'O MOZCINPOBAHNS, HUHTEPIIPETALUN UX PE3YJIbTATOB.
KomOunatopuka

BbinyckHUK HayuuTcs pemars KOMOMHATOPHBIE 33/1a4M Ha HaXOXKJICHHME 4YUClla OOBEKTOB WU
KOMOWHAIIUM.

BhINYCKHMK MOTYYUT BO3MOXKHOCTb HAYYMTHCS HEKOTOPBIM CHELUAIBHBIM MPUEMAM PELIECHUS
KOMOMHATOPHBIX 33]1a4.

Harnsinnasi reomerpust

BblnycKHUK HAyyuTCS:

* pacrio3HaBaTb Ha 4YEpPTEKaX, PUCYHKAX, MOJENSAX U B OKPYKAIOIIEM MHUPE IUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (QUTYDPHI,

* BBIUUCIIATE 00BEM IPSIMOYTOJIBHOTO Napasliesienunesa.

BbInyCKHUK DOJYYUT BO3MOYKHOCTD:

* HAYYUTbCS  BBIUMCIATE  OOBEMBI  NPOCTPAHCTBEHHBIX  I€OMETpHUYECKUX  uryp,
COCTaBJICHHBIX U3 IPSIMOYIOJbHBIX MapaJlIeIEIUIIE/I0B,;

* pacrio3HaBaTh pa3BEPTKU KyDa, TNPAMOYTOJIBHOTO Iapajulelienunesna, MpaBHUIbHON
MUPAMU/JIbI, HWIMHIPA U KOHYCA;

* CTPOMTD Pa3BEPTKU KyOa U MPsIMOYTOJIBHOTO MapaljieNenunesa;

* OIpENeNsITh MO JMHEHHBIM pa3MepaMm pa3BEPTKH (UTYpbl JUHEHHBIE pa3Mepbl caMoi
¢burypsl u H2060poT;

* YTI1yOUTh ¥ pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (pUrypax;

* HAy4NTbCS IPUMEHATDH TOHATHE Pa3BEPTKU AJIs BBINOJIHEHMSI IPAKTUYECKUX PACUETOB.
I'eomeTpuueckune purypsi
BrInycKHUMK Hay4YuTCSA:

* [10JIb30BATHCSl S3BIKOM T€OMETPUU ISl ONMUCAHUS NMPEAMETOB OKPYKAIOIIEro MHUpa M UX
B3alMHOI'O PACIIOJNIOKECHMUS;

* pacrnio3HaBaTh M M300pakaTh Ha 4YepTeXkax M PUCYHKAX reoMeTpuyeckue (QUrypsl U ux
KOH(UTypaluu;

* HaXOJIUTh 3HAUEHUS IJIMH JMHEWHBIX 3JIEMEHTOB (PUTYP U UX OTHOLLIEHUS, TPaIyCHYIO MEPY
yrioB ot 0° no 180°, mpumeHsist onpe/eneHusi, CBOMCTBAa U MPU3HAKU (UTYP U UX DJIEMEHTOB,
oTHomIeHus Guryp (paBeHCTBO, TOI00ME, CAMMETPHH, ITOBOPOT, MapaJUICIbHBIN MEPEHOC);

* OIIEPUPOBATHh C HAYAIBHBIMU IMOHATHSIMH TPUTOHOMETPUU U BBINOJIHATH JIEMEHTApHBIE
orepanuu HaJl QyHKIUSIMH YTJIOB;

* pemiaTh 3aJaud Ha J0Ka3aTesbCTBO, ONMUPAACh HA U3yYEHHBIE CBOMCTBAa QUIyp H
OTHOUICHUN MEX1y HUMU U IPUMEHSISI U3yYEHHbIE METO/bI JJ0KA3aTeNbCTB;

* pelIaTh HECIOXHBIE 3aJaud Ha IOCTPOCHUE, NPUMEHSS OCHOBHBIE AITOPUTMBI
MOCTPOEHHUS C TIOMOIIbIO LIUPKYIIS U TUHEUKH;

* pemars NpocTeNINe INTAHUMETPUYECKHE 3a]1a4H B IPOCTPAHCTBE.




BBINYCKHHUK MMOJYYUT BO3MOKHOCT.

* OBJIQJIETh METOJIAMH PEIICHUs 3a/Jad Ha BBIYUCICHHUS W JOKA3aTelbCTBA: METOJOM OT
MPOTUBHOTO, METOJIOM TOJ00Ms, METOJOM Iepedopa BapHaHTOB U METOJOM TI'€OMETPHYECKHX
MECT TOYEK;

* MPUOOPECTH OMBIT MPUMEHEHUSI ANreOpandeckoro M TPUTOHOMETPUYECKOro ammapara u
UJeH ABUKEHUS TIPU PEIICHUN T€OMETPUUYECKHX 3a]1a4;

* OBJIQJIETh TPATUIIMOHHOM CXEMOU perieHus 3a7a4 Ha MOCTPOCHHUE C MOMOIIBI0 HUPKYIIS U
JUHEHKH:aHAJIN3, TIOCTPOCHUE, I0Ka3aTEIbCTBO M UCCIICIOBAHUE;

* HAYYUTHCS peIIaTh 3aJaud Ha MOCTPOCHUEMETOJIOMICOMETPUUECKOTOMECTATOUEK |
METOAOMITOIO0HS;

* MPUOOPECTH ONBIT HCCIICIOBAHUS CBOWCTB IUTAHUMETPUYECKUX (UTYP C TIOMOIIBIO
KOMIThIOTEPHBIX ITPOTPaMM,

* MPUOOPECTH OMBIT BHITIOTHEHUS MPOCKTOB 10 TeMaM «['eomerpudeckue mpeoOpa3zoBaHUs
Ha TIockocTH, «IlocTpoeHne oTpe3KoB 1o Gopmyier.

HN3mepeHue reoMeTpu4ecKnX BeJTHYUH
BBINYCKHHUK HAVIUTCS:

* HCTOJB30BaTh CBOMCTBA M3MEPEHUS JUIMH, TUIOMIAJIEH W YIJIOB MPU PEUICHUU 3a/]ad Ha
HAXO0XJICHUE JIUTMHBI OTPe3Ka, [UIMHBI OKPY>KHOCTH, AJTUHBI IYTU OKPYKHOCTH, TPAIyCHOM MEpbI
yriaa;

* BBIYHCIIATH IUIOMIAAHN TPEYTrOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapajljieIorpaMMOB, Tpaneluii,
KPYTOB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTHU, JJIMHY AYTH OKPY>KHOCTH;

* BBIYHCIIATE JUTMHBI JIMHEHHBIX JIEMEHTOB (PUTYp M UX YTJIbI, HCIIONIB3Ys (DOPMYJIBI JTHHBI
OKPYXKHOCTH U JITUHBI AYTH OKPYKHOCTH, GOpMYIIbI IIomaaen puryp;

* pemaTh 3a/1aud Ha JI0Ka3aTeJIbCTBO C HCIIOJIb30BAaHUEM (POPMYI JJIMHBI OKPYKHOCTH M
JUTMHBI IYTH OKPYKHOCTH, GOpMYI IIoImaneil puryp;

* pemaTh MPAKTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXIACHUEM T€OMETPUYECKUX BEIUYHH
(Mcmonb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BBINYCKHMK MMOJYYHUT BO3MOKHOCTh HAYUHUTHCS:

* BBIYHCIATh TUIOMIAAU (UTYp, COCTaBICHHBIX W3 JBYX MM 0Oojee MpsIMOYTrOJIbHUKOB,
napajuieJIorpaMMoOB, TPEYTOJILHUKOB, KPyTra M CEKTOPA;

* BBIYHCIIATh TUIOMIATM MHOTOYTOJIBHUKOB, HCIOJb3Ysl OTHOILIEHHUS PAaBHOBEIMKOCTH U
PaBHOCOCTaBJIECHHOCTH;

* IPUMEHATH anreOpanyecKuii U TPUTOHOMETPUYECKHM ammapar W WA ABUKCHUS TPH
pelIeHuy 3a/1a4 Ha BBIUMCIIEHUE TUIOAei MHOTOYTOJIbHIUKOB.

Koopannartsl
BuINYCKHHMK HAYYUTCS:

* BBIYHCIIATh JAJIUHY OTpe3Ka MO KOOpAMHATaM €ro KOHIIOB; BBIYUCIATH KOOPAHHATHI
CepeIMHBI OTPE3KA;

* HCIIOJIb30BAaTh KOOPAUHATHBIN METOJ JIJIsl U3yYEHUSI CBOMCTB MPSAMBIX M OKPYKHOCTEH.
BBINYCKHUKITOAYYHUTBO3MOKHOCTD.

* OBJIQJIETh KOOPAMHATHBIM METO/IOM PEIICHH 3a1a4 Ha BBIYMCIICHUS U I0Ka3aTeIbCTBA;

* MPUOOPECTU OMBIT HCIOIB30BAHUSI KOMIBIOTEPHBIX MPOTrpaMM i aHaliu3a YacTHBIX
CIIy4aeB B3aUMHOTO PACTIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

* MPUOOPECTH OMBIT BHITIOJHEHHUS MPOEKTOB Ha TeMy «[IpuMeHeHne KoopaAMHATHOTO METO1a
IIPH PEIICHUH 33724 Ha BRIYUCIICHUS U JOKA3aTeIbCTBAY.

BekTopsl
BhINYCKHHMK HAYYUTCS:

* ONIEPUPOBATh C BEKTOPAMH: HAXOJWTh CyMMY M Pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX
TeOMEeTPHUYECKU, HAXOAUTh BEKTOP, PAaBHBIN MPOU3BEICHUIO 33/IaHHOTO BEKTOpA Ha YUCIIO;




* HAXOJUTB JUUIs1 BEKTOPOB, 33IaHHBIX KOOPAUHATAMU: JUINHY BEKTOPA, KOOPIAUHATHI CYMMBI U
Pa3sHOCTH JBYX U 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHHSI BEKTOpPA HA YUCIIO, IPUMEHSIS ITPU
HEO0OXOJUMOCTH COUYETATENbHBIN, IEPEMECTUTENBHBIN U PaCIPEICIINTEIbHBIN 3aKOHBI;

* BBIYMCIATh CKAJSIPHOE IIPOU3BENCHHUE BEKTOPOB, HAXOIWUTH YIOJI MEXKIY BEKTOpaMH,
YCTaHaBIMBATh IIEPIICHIUKYIISIPHOCTD NPSMBIX.
BhINyCKHUKIOJIYYUTBO3MOKHOCTb!

* OBJIAJIETh BEKTOPHBIM METOJIOM I PELICHUS 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIIbCTBA,

* IPUOOPECTHU OMBIT BHIMOJIHEHUS IPOEKTOB Ha TEMY «IIPUMEHEHUE BEKTOPHOI'O METO/a IPU
pELICHUH 3a]1a4 Ha BBIYMCIICHUS U JOKA3aTeIIbCTBAY.




