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IHosicHuTebHAA 3aMICKA
Paboune mporpamMMel 1o MaTeMaTuke s 7-9 kinaccoB pa3paboTaHbl B COOTBETCTBHHU C

OCHOBHBIMH TOJIOKEHUSIMHU (heIepaIbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa

OCHOBHOTO 00111er0 00pa3oBaHus, TNIAHUPYEMBIMU PE3yIbTaTaMu U TpeOOBaHUAMU, IPUMEPHOI

IIpOrpamMMoii 1o yueOHBIM MpeaMeTaM (CTaHaapThl BToporo nokosienusi) 2016 r, «Azeedopa 7 - 9

knaccovly - Mocksa, «IIpocsemenne», 2014 r, «['eomerpus 7-9 knacco», MockBa,

«IIpocsemenue», 2014 r, ¢ yaeToMm mporpammsl 0011e00pa30BaTEIbHBIX YIPEXKICHHH 10

MaTtemaTHke, areope, reomerpun coctasureinsa T.A. BypMmuctpoBoii.

Paboyas mporpamMmma OpHEHTHpOBaHA Ha HCIOJIB30BAHUE VYeOHUKA (VUeOHO-MemoouUyecKo2o
KOMNJIEKCa):

¥ B.I. Jlopodees, C.5. Cysoposa, E.A. BynumoBuu. «Anredpa 7xi»,

Y B.I. Jlopodees, C.5.CyBoposa, E.A. Bynumosuu. «Anrebpa,3»,

Y B.I. Jlopodees, C.5. Cysoposa, E.A. Bynumosuu. «Anredpa,9»,

” JI.C. Atanacsn, B.®.Byry3os, C.5.Kanomues u ap. «I'eometpus. 7-9 Kiacchl ».

[Iporpamma paccuntana Ha: 5 yacoB B Hezienmto - 170 yacoB B roa B 7- 9 kinaccax.

Beibop maHHON mporpamMmbl U y4eOHO-METOJMYECKOTO  KOMIUIEKCa OOYCIIOBIEH C
IIPEEMCTBEHHOCTBIO 11eJIel 00pa30BaHus, JIOTUKONW BHYTPUIIPEAMETHBIX CBA3€H, a TaKKe C BO3PACTHBIMU
OCOOEHHOCTSIMU PA3BUTHS YYallUXCs, U ONMMPAIOTCS HA BBIYMCIUTENbHbIE YMEHHUS U HAaBBIKM ydalluXxcs,
MIOJIyYE€HHBIE Ha YpOKaxX MaTeMaTUKU 5 — 6 KJIacCOB : HA 3HAHUM y4YalIUMHUCS OCHOBHBIX CBOICTB Ha BCE
NENCTBHUA.

PaGouasi nporpamMmma nMeer 1eJibi0 OOHOBIIEHUE TPEOOBAHUN K YPOBHIO MOJATOTOBKU

IIKOJIbBHUKOB CUCTEME €CTECTBEHHO-MAaTEMaTHYeCKOro 00pa3oBaHus, OTpaXxaroliee BaKHEHIIyo

0COOEHHOCTH MeIarorn4eckoi KOHIENIMY TOCyITapCTBEHHOTO CTaHJapTa - IEPeX0/l OT CyMMBbI

«MIPEIMETHBIX PE3yIbTATOB» K «METAIIPEIMETHBIM PE3yabTaTam.

OO6yueHnre MaTeMaTHKE B OCHOBHOM IITKOJIE HAITPABJICHO Ha JOCTIKEHUE CIEAYIONINX 3a0au:

1) 8 HanpagIeHuu TUYHOCMHO20 PA36UMUSL.
(dopMupoBaHHE IPEACTABICHNUN O MaTEMaTHKE KaK 4YacTU OOIIeYesIOBEUEeCKON KyJIbTYypbl, O 3HAUHUMOCTH
MaTeMAaTUKU B Pa3BUTUU LIMBUIM3ALUU U COBPEMEHHOIO OOIIECTBA;
pa3sBUTHE  JIOTUYECKOTO U KPUTUYECKOTO MBIIIEHUS, KYJIb TYpBI
peun, CIOCOOHOCTH K YMCTBEHHOMY 9KCIIEPUMEHTY;
(dhopMuUpOBaHNE WHTEIUICKTYaJIbHOW YECTHOCTH M OOBEKTHMBHOCTH, CIIOCOOHOCTH K
IIPEO0JIEHUIO MBICIIUTENIbHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOIO OIBITA;
BOCIIMTAHUE KAYECTB JIMYHOCTH, 00ECIIEUMBAIOIIUX COLU AJIbHYI0 MOOMIIBHOCTh, CIIOCOOHOCTD
IIPUHUMATh CAMOCTOSATENbHBIE PELICHHUS;
(bopMupoBaHHE Ka4eCTB MBbIIIIEHNS, HEOOXOAUMBIX /ISl aJalTallid B COBPEMEHHOM MH(OPMALMOHHOM
OOIIIECTBE;
pa3BUTHE HHTEPECA K MaTEMAaTUUYECKOMY TBOPUECTBY M Ma TEMAaTHYECKUX CIIOCOOHOCTEH;
2) 8 MemanpeomMemHOM HanpaeIeHuu.
pa3BUTHE IPEICTABICHUN O MaTeMaTUKE KaK (popMe OMMCAHUS U METO/€ O3HAHUS JIeHCTBUTEIBHOCTH,
CO3/1aHHU€ YCIOBM AJIs1 MPUOOPETEHHS NEPBOHAYATBHOTO OTIBITa MATEMAaTHUECKOTO MOJICIMPOBAHUS;
(dopmupoBaHue 00IIUX CIOCOOOB UHTEIIEKTYaIbHOM JeATeIbHOCTH, XapaKTEPHBIX ISl MATEMaTUKU U
SIBJIIOIIMXCSI OCHOBOM MO3HABATEIBHOM KyJIbTYpbl, 3HAUMMOMN JJIs1 pa3IMuHbIX c(ep YeT0BeUeCKOn
NeATeNbHOCTH;
3) 8 NPeOMemHOM HANPAaGLeHUU:
OBJIaZICHUE MaTeMaTUYECKUMHU 3HAaHUSIMU U YMEHUSAMHU, HEOOXOAMMBIMHU ISl IPOIOJIKEHUsI 00pa30BaHUs,
U3Y4YEHHUs CMEXHBIX IUCLHUIUINH, IPUMEHEHUS B IOBCEIHEBHOM JKU3HY;
co3iaHue (QyHIaMeHTa JUIsi MaTeMaTHYecKOro pa3BUTHs, (OPMHUPOBAHUS MEXaHU3MOB
MBIIIJIEHMS,
XapaKTEepHBIX Ul MaTEeMaTHUECKOH JiesTebHOCTH. MaTeMaTnueckoe 00pa3oBaHue UIPAeT BaXKHYIO POJIb
B [IPAKTUYECKOH JKMU3HU 00IECTBa, KOTOpPas CBA3aHa ¢ (POPMUPOBAHUEM CIIOCOOHOCTEH K YMCTBEHHOMY
IKCIEPUMEHTY



IInanupyemsle pe3yJabTaThl 0CBOCHHS YU4eOHOI0 MpeaMeTa
Harypaubnblie unciaa. JIpodu. PannonanbHble yncia
BbInyCKHHUK Hay4uTCS:
- IOHUMATh 0COOEHHOCTH JECATUYHON CUCTEMBI CUMCIICHHUS;
- ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C JISJIMMOCTBIO HATYPAJIbHBIX YHCEIT;
- BBIpaXXaTh YKCIa B SKBUBAJCHTHBIX (popMax, BeIOMpasi Hanboee Mo IX0AA1IyI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTyaluu;
- CpaBHUBATh U YHNOPSAOYMBATH PAIMOHAIBHBIC YHCIIA;
- BBITIOJHSATH BBIYUCIICHUS C PAIMOHATHLHBIMU YHCIIAMH, COYETAsl YCTHBIC M TUChMEHHBIC
MPUEMBI BEIYHACIICHUNA, TPUMEHEHUE KaJIbKYJIATOPA;
- HCIIOJIb30BATh MMOHSTHUS M YMEHUS, CBSI3aHHBIE C TIPOTIOPIIUOHATBHOCTHIO BETMYMH, TIPOIICHT
amH, B X0/1¢

peleHusl MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 CMEXKHBIX IPEIMETOB, BBIIIOJIHATH HECJIOKHBIC
MPaKTUYECKUE PACUCTHI.

Buinycknux nonyuum 603moxcnocms:
- NO3HAKOMUMBCS C NOSUYUOHHBIMU CUCTNEMAMU CYUCTEHUS ¢ OCHOBAHUAMU, omaudnbimMu om 10;
- y2nyoums u pazeums NpeoCcmasienuusi 0 HamypaibHbIX YUCIAX U CEOLCMEAX OeTUMOCIU,
- Hay4umsCs UCNOIb308amb NPUEMbl, PAYUOHATUSUPYIOWUE BbIYUCTEHUS, NPUOOpecmu NPUBsl
YKy KOHMPOIUPOBAMb BbIYUCTIEHUS, 8bIOUPASL NOOXOOAUWUL OJIsL CUMYAYUU CHOCOD.

JeiicTBUTEIbHBIE YHCJIA

BBITTyCKHHUK HAyIUTCS:
- FICTIOJTb30BaTh HaYaJIbHBIE TPEICTABICHHUS O MHOKECTBE JICHCTBUTEIIBHBIX YHCET;
- ONEPHUPOBATH MOHATHEM KBAJPATHOTO KOPHS, TPUMEHSTH €T0 B BHIYHCIICHHSX.

BoinycKHUK noayuum 603MONCHOCMb.
- pazeums npeocmasienue o0 yucie U YUCio8blX CUCIEMax om HamypaibHblx 00
OeticmeumenbHulX 4ucesl;, 0 poau GblYUCTIeHUL 8 NPAKMUKE,
- passumv u yenyoumv 3HaAHUs O OeCAMUYHOU 3aNUCU OeliCBUMETbHbIX YUCel

(nepuoouueckue u

Henepuoouueckue opoou).

HN3mepenusi, npudJInKeHUsl, OLEHKH

BoinyckHUK HAy4YUTCS:
- HCIOJIb30BAaTh B XOJI€ PEIICHUS 3a/1a4 3JIeMEHTapHbIE IPEICTABICHUS, CBA3aHHBIC C
MpUOIMKEHHBIMHU 3HAYEHUSAMU BEIHYMH.

Buinycknux nonyuum 603moaicHocmb:
- NOHAMb, YMO YUCI08ble OaHHble, KOMOpble UCNONb3YVIOMCA Ol XAPAKMEPUCTNUKU

00veKmos

OKpYJICaowe2o Mupa, AGNAIOMCAL NPeUMyUjeCmeeHHO NPUOTUNCEHHBIMY, YMO N0 3aNucu
NPUOTUINCEHHBIX 3HAUEHUN, COOEPAHCAUUXCA 8 UHDOPMAYUOHHBIX UCTNOUHUKAX, MOJICHO CYOUMb O
nocpeuHoCmu RPUOIUNCEHUSA,
- NOHAMb, YMO NOSPEUHOCb Pe3VIbIMama 8blYUCIeHUL 00NIHCHA OblMb COUIMEPUMA C
NO2PEeUHOCIbIO UCXOOHBIX OAHHBIX.

Anredpanyeckue BbIpaKeHUs

BBITyCKHUK HAy4HTCS
- ONEepUpPOBaTh MOHATUSAMH «TOXKIECTBO», «TOXKJIECTBEHHOE IIpeoOpa3oBaHue», pelaTh
3a/lauu, cojepkaiiue OyKBeHHbIe TaHHbIE; padoTaTh ¢ (opmynamu;
- BBITIOJHSATH MpeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIIUX CTETIEHH C IIeJIBIMH MTOKa3aTeIsIMU 1
KBaJIpaTHbIE KOPHH;
- BBINOJIHSATH TOXKJECTBEHHBIE MPe0Opa30BaHuUs pallMOHATBLHBIX BBIPAKEHHU HA OCHOBE TPaBUI
JeMCTBHUI HaJl MHOTOWIEHAMH U alreOpandeckKuMu Jpo0siMHu;
- BBITIOJHATH Pa3NI0’KEHNE MHOTOWICHOB HA MHOKHUTEIH.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:
- BLINONIHAMb MHO2OUIA208bE NPEOOPA3Z0BAHUS PAYUOHATLHBIX BbIPANCEHUL, NPUMEHSS
WUpOoKUl HAbop cnocobos U NPUEMO8;
- NpUMeHAmMb ModcoecmeeHHble NPeobpaz06anus 0A peuleHus 3a0ay U3 pasiuutblx pazoenos
Kypca (Hanpumep, 015 HAX0HCOeHUs: HAUOOIbULe20/HAUMEHbIUE20 3HAYEHUSL BbIPANCEHUS).

YpaBHeHus1

BoInyckHUK HayduTCA:



- peuiaTh OCHOBHBIC BUJIbI PAIIMOHAIBHBIX YPaBHEHUH C OJJHON IEPEMEHHOM, CUCTEMBI ABYX
ypaBHEHUH C IBYMS TIEPEMEHHBIMU;
- TOHUMAaTh YPaBHCHHE KaK BAXKHCHUIIYIO MATEMAaTHUYCCKYIO MOJIENb JUIsl OMTUCAHUSI H NU3Y4CHUS
pa3HoO0pa3HBIX PEATbHBIX CUTYAIIUH, PEIIaTh TEKCTOBBIC 33/1a4H aJlreOpaniecKuM METOJIOM;
- MPUMEHATh rpaduuecKue MPEICTABICHUS I UCCICAOBAHUS ypPaBHEHHM, HCCICIOBAHUS H
peleHus
CUCTEM YPaBHEHUH C JIBYMs NIEPEMECHHBIMHU.
Buinycknux nonyuum 6o3modrcHocms:
- 081a0emb CReYuUarbHbIMU NPUEMAMU PEUeHUs YPAGHEHUN U CUCTEeM YPABHEHULl, Y8EPEHHO
NpUMEHAMb
annapam ypasneHuil OJisl peuleHus pazHooopa3nublx 3a0ad U3 MAmemMamuKu, CMeNCHbIX
npeomemos, NpaKmuKu,
- npumeHaAms epaghuueckue npedcmasierHus s UCCIe008aAHUS YPAGHEHULL, CUCeM YPAGHEe U],
cooepacawux OykeeHHvie Kodghuyuenmol.
HepaBencrBa
BBITTyCKHHUK HAyIUTCSI:
- IOHUMATh W TIPUMEHSATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOIIICHUEM
HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABCHCTB;
- pemaTh JIMHEHHBIC HEPABEHCTBA C OJTHOM IMEPEMEHHON U X CHCTEMBI; peliaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPOM Ha TpaUIeCKUe TIPEICTABICHNUS,
- IPUMEHSATH anmapar HEPaBeHCTB IS PEIICHUS 337a9 U3 Pa3IMYHbIX Pa3IeoB Kypca.
Buvinyckuuk nonyuum 603mMo#CHOCMb HAYYUMBCAL.
- PA3HOOOPA3HBIM NPUEMAamM 00KA3amenbCmead HePaBeHCms, Y8EePeHHO NPUMEHAMb annapam
HepageHcma 015 peueHus: pasHooOPA3HbIX MAMEeMAMU4ecKux 3a0a4 U 3a0ay U3 CMeHCHbIX
npeomemos, NpaKmuKu,
- npumeHAmd 2paguueckue npeocmasnenus Oisl UCCIe008aHUS HEPABeHCME, CUCeM
HepageHcma,
cooepacawux OyKeeHHvie Kodghpuyuenmol.
OcHoBHbIE MOHATHS. Unc10BbIe PYHKIMH
BoInyckHUK HAy4YUTCS:
- IOHUMATh U UCIOJIb30BaTh PYHKIMOHAIbHbIE TOHATHS U SA3bIK (TEPMHHBI, CHMBOJIHYECKHE
0003HaYCHHS);
- CTPOUTH rpadUKH dJIeMEHTAPHBIX (QYHKIIHIL; UCCIe0BaTh CBOMCTBA YUCIOBBIX (DYHKIUI Ha
OCHOBE U3y4YEHUS NOBEICHUS UX rpaUKoB ;
- TOHMMATh (PYHKIMIO KaK BaKHEHIITYI0 MaTEMaTHUECKYI0 MOJIEIb JJIsl ONMCAHUS IPOIIECCOB U
SIBJICHUH
OKPY’KaIOILIEr0 MUpa, MPUMEHATh (PYHKIIMOHAIBHBIHN SI3bIK 7151 ONMCAHUS U UCCIIEI0BAHUS
3aBUCHUMOCTEH MEXIy GU3NUYECKUMU BETMUYUHAMHU.
Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCAL.
- NpPoB8OOUMb UCCNIe008AHUSA, CBA3AHHbIE C U3YYEHUeM CBOUCm8 (QYHKYuUll, 6 MmoM yucie C
UCNONIL308AHUEM KOMHbIOMEPA, HA OCHO8e 2pAPUKO8 U3VUEHHbIX (DYHKYull cmpoums Oojee
CII0JiCHbLE 2paghuKu (KYCOUHO-3A0aHHbIe, C «BLIKOIOMBIMUY MOYKAMU U M.N.);
- UCNONb308aMb PYHKYUOHAbHBIE NPEOCMABIeHUs U C8OUCMBA YYHKYULL OISl peuleHs]
MamemMamuyecKux 3a0ay U3 paziuiHslx pazoenos Kypcd.
YucioBbIe MOCIE0BATETHHOCTH
BBINTyCKHUK HAYYIHTCS
- IOHUMATh U MCIIOJIB30BATh SI3BIK MOCIEOBATEILHOCTEH (TEPMUHBI, CHUMBOJIMYECKHE
0003HaYeHMS);
MIPUMEHSTH (POPMYIIBI, CBSI3aHHBIE C ApUPMETHUECKOIN U TEOMETPHUECKOI mporpeccueii, u
anmapart, cOPMUPOBAHHBIN MTPU U3YYCHUH JPYTUX PA3IENOB Kypca, K PEIICHUIO 3a/1a4, B TOM
YHCIie C KOHTEKCTOM U3 PeallbHOM JKU3HU.
Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA.
- pewams KOMOUHUPOBAHHbLE 3a0a4lU C NPUMEHEHUEeM POPMYIL N =20 YIeHA U CYMMbl NEPEbiX N
41eH08



apugmemuueckou u 2eoMempuyecKoll npocpeccuul, NPUMeHsIsL nPpU SMOM annapam ypasHeHull u
HepaseHcms,
- NOHUMAaMb APUPMEMUYECKYIO U 2eOMEMPUUECKVIO NPOZPecCUuio KAK (OYHKYUU HAmypaibHO20
apeymeHma, ceA3bl8amv apupMemuyecKyio npocpeccuro ¢ IUHeUHbIM POCOM, 2e0MeMPUYECKVIO
— C 9KCNOHEHYUATIbHbIM POCOM.
OnucarejibHASI CTATHCTHKA
- BBIMYCKHUK Hay4YHUTCS UCIIOJIB30BATh MIPOCTEHIIINE CIIOCOOBI MPEACTABIICHUS M aHAJIH3a
CTATHCTUYCCKUX JAHHBIX.
- Buinycknux nonyuum 603moicHoCmb npuobpecmu nepeoHaA4aIbHbIU ONbIM OpeaHu3ayuy coopa
OQHHBIX NPU  NPOBEOCHUU ONpPOCd O0OWEeCMBEHHO20 MHEHUs, OCYUeCmeIamb UX aAHAIU3,
npeocmasiims pe3yibn amol
onpoca 6 sude mabauysl, OUACPAMMbL.
CayuaiiHble COOBITHSI M BEPOSITHOCTh
- BBINYCKHUK HAYYUTCS HAXOJUTh OTHOCHTEIBHYIO YaCTOT Y ¥ BEPOSTHOCTh CIIy4allHOTO
COOBITHSL.
- BuinyckHuk nonyuum 603moiCHOCHb NPUOOpecmu Onbvim Npo6eodenUst CLyYatiHbIX
IKCNEPUMEHMOB, 8 MOM HYUCILE C NOMOUWBIO KOMNLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPemayuu
UX pe3ynbmamos.
KomOunaTopuka
- BhImyckHUK HAydUTCs peniaTh KOMOWHATOPHBIC 33]]a9M HA HAXO0KJICHUE YHCIa 00bEKTOB WITH
KOMOHWHAIIHH.
- BoinycKHUK NOTYYUM B03MONCHOCHb HAYYUMBCS HEKOMOPLIM CNEYUATbHBIM NPUEMAM
peuteHuss KOMOUHAMOPHBIX 3a0at.
Harasinnast reomerpust
BBITTyCKHHUK HaydUTCS:
- pacro3HaBaTh Ha YepPTekaxX, pUCYHKaX, MOJIEIISAX U B OKPYXKAFOIIEM MHPE IIOCKHE
MPOCTPAHCTBEHHBIC TEOMETPUUYECKHE (DUTYPHI,
- pacmo3HaBaTh Pa3BEPTKH Ky0Oa, MPSMOYTOJIBHOTO MapaliesIenuIe/a, MPaBIIIbHON ITHPaMHU/IBL,
WIMHApA U KOHYCAa;
- CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOJILHOTO MapayieeHIe/a;
- OTIIPENEeNATH 0 JIMHEWHBIM pa3MepaM pa3BepTKH QUTYPHI TMHEHHBIE pa3Mepbl caMoil (UTYPHI U
Hao000poT;
- BBIYHUCIATH 00BEM MPSMOYTOJIBHOTO TTapalIeIIeIHIIe/Ia.
Buinycknux nonyuum 603modcnocms:
- HQyuUmsCsi blYUCTAMb 00BEMbL NPOCMPAHCIMBEHHBIX 20OMEMPUYECKUX pueyp,
COCMABIEHHBIX U3 NPAMOY2ONbHBIX NAPALLENenUnedos,;
- yenyoums u pazeums npeoCmasieHusi 0 NPOCMPAHCIMEEHHBIX 2e0MEeMPUIecKUx (hueypax;
- HAyuUmMbCsi NPUMEHSMb NOHAMUE PA36EPMKU OJisi GbINOJIHEHUsL NPAKMUYECKUX PACYEMO8.
TI'eomerpuueckne purypsi
BBIYCKHUK HAYYUTCS:
- T0JIb30BAThCS SI3BIKOM I'€OMETPHUH JUTS OTIMCAHUS TPEIMETOB OKPYIXKAIOIIIE TO MHpa U UX
B3aMMHOTO PaCIIOJIOKEHHS,
- pacrmo3HaBaTh ¥ U300pakaTh Ha YepPTEkKaxX U PUCYHKAX T€OMETPHUCCKUE (PUTYPBI B UX
KOH(UTrypauuu;
- HaXOJWTh 3HAYEHHS JUIMH JIMHEHHBIX AJIEMEHTOB (PUTYyp M UX OTHOIICHHUS, TPAyCHYIO Mepy
yraés oT 0 go 180 , mpuMeHsis ompeneneHus, CBOMCTBA M MPHU3HAKU (PUTYp U UX DJIEMEHTOB,
OoTHOIIeHUs (pUryp (paBEHCTBO, M01001ME, CAMMETPHUH, IOBOPOT, MapaIeNbHbIN epeHoc);
- OMNEepHpOBaTh C HAYATLHBIMH MOHATHUSAMHI TPUTOHOMETPHUH U BHITIOJIHATH dJIEMEHTapHbIE
omepanuy HaJl GyHKIHUSIMH YTIIOB;
- pemaTh 3a7aud Ha JI0Ka3aTeIbCTBO, ONMUPAsICh HA U3YYECHHBIE CBOWCTBA (DUTYP U OTHOIICHHIA
MEXIy HUMH U IIPAUMEHsISI U3yYeHHbBIE METOIbI TOKA3aTelIbCTB;
- peuiaTh HECIOXKHBIE 3a/Ia4M Ha TOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOCHUS C
MTOMOIIBIO ITUPKYIISI ¥ TUHEHKU;
- peuiaTh MPOCTEHUITNE MIIAHUMETPUIECKIE 3314l B IIPOCTPAHCTBE.
Buinycxkuux nonyuum 603mMoxicHoCmb:
- 081a0emb Memooamu peulenus 3a0ay Ha 8bIYUCIEHUs U 00KA3AMeNbCmea. MemoooM om
NPOMUBHO20, MEMOOOM NOOOOUS, MEMOOOM Nepedopa 8apuanmos U MemooOM 2eoMemMpUYECKUX
mecm mouex;



- npuobpecmu onvim npUMeHeHUst aneedpautecKo2o U mpUeoOHOMempuyecKko2o annapama u uoetl
0BUIICEHUSL NPU PeULeHUU 2eOMeMPULeCKUX 3a0ay,
- 0gnademv MpaoUYUOHHOL CXeMOU peuleHUsl 3a0a4 Ha ROCMpPOeHUue ¢ NOMOWbIO YUPKYISA U
JUHEUKU. aHAIU3, NOCMpoerue, 00KA3amenbCmeo U UCCIe008aHue, HAYYUmvbCs peuams 3a0ayu
HA NOCMPOeHUue MemoOoM 2eOMEeMPUYECKO20 MeCma Mo4eK U MemoooM no00OUsL;
- npuobpecmu OnvIM UCCIe008AHUS CEOUCME NIAHUMEMPULECKUX Gueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM;
- npuobpecmu onvim GbINOJHEHUsI NPOEKMO8 no memam «I eomempuueckue npeodpaz08ans.
Ha naockocmu», «Ilocmpoenue ompes3xkos no gpopmyrne ».
HN3mepeHue reomeTpu4ecKnX BeJTHIUH
BrinmyckHuK HAayduTCS:
- WCIIOJIb30BaTh CBOMCTBA M3MEPEHUS JUIHH, TIJIOMIAJICH, YIJIOB MPU PEIICHUH 3a7a4 Ha
HaxO0XJICHUE JUTMHBI OTPE3Ka, OKPYKHOCTH, IYTU OKPYKHOCTH, TPATyCHON MEPHI yIIia;
- BBIYHCIATH IUIONIAIA TPEYTOJIbHUKOB, MPSIMOYTOJILHUKOB, MMapajllIeIoTpaMMOB, TPATCIHi,
KPYTOB M CEKTOPOB;
- BBIYUCIISITH IJTUHY OKPYKHOCTH, JUTMHY AYTH OKPY>KHOCTH;
- BBIYUCIIATH JJIMHBI IMHEUHBIX 3JIEMEHTOB (PUTYp W UX YIJIBI, UCIOJIB3YS (POPMYIIBI JITUHBI
OKPYXHOCTH W JUTUHBI IYTH OKPY>KHOCTH, POPMYJIBI TIOMIAAeH Guryp;
- pemiaTh 3aJ1a4M Ha JI0KA3aTEIHCTBO C UCTIOIB30BAHUEM (POPMYIT JUTMHBI OKPY>KHOCTU U JTHHBI
1l yTU OKPYXHOCTH, GOpMYII IO Guryp;
- pemaTh MPaKTUYECKUE 3a/1a4H, CBI3aHHBIC C HAX0KIECHUEM T€OMETPUUYECKUX BETUIHH (U
CTIOJTB3YS TIPU
HEOOXOMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).
Buvinycknuk nonyyum 603MOACHOCHb HAYYUMBCL:
- BLIYUCTAMb NIOWAOU PUcYp, COCMABNIEHHBIX U3 08YX Ul OOJlee NPAMOY2OIbHUKOS,
Napanienoepammos, mpey2oibHUKos, Kpyea u cekmopa,
- BHIYUCTIAMb NIOWAOU MHOCOY2OTIbHUKOB, UCHOb3YS OMHOULEHUS. PABHOBENUKOCIU U
PABHOCOCMABIIEHHOCTU,
- NpUMeHsAmb aneeopaudecKull U mpueoHOMempu4ecKull annapam u uoeu 08UICeHUs npu
peuteHuu 3a0a4 Ha
8bIYUCTIEHUE NIOWAOEL MHO20Y20NbHUKOS.
Koopaunartsi
BrInmyckHUK HAayduTCS:
- BBIYUCIISITH JIJTMHY OTPe3Ka M0 KOOPJAMHATAM €T0 KOHIIOB; BEIYHCIIATh KOOPAMHATHI CEPEIUHBI
OTpEe3Ka;
- UCIOJIH30BaTh KOOPAUHATHBIA METO/ JIJISl H3YUEHHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.
Buinycknux nomyuum 603mM0oNCHOCMY .
- 0611a0emb KOOPOUHAMHBIM MEMOOOM PeUuleHus 3a0ad Ha 8bIYUCTEHUSL U OOKA3AMeNbCmed;
- npuobpecmu onvlm UCNOIb308AHUS KOMILIOMEPHBIX NPOSPAMM O/ AHAIUZA YACMHBIX CIY4aes
83AUMHO20 PACNONONHCEHUS OKPYHCHOCHE U NPAMBLX,
- npuobpecmu OnvIM 8bINOIHEHUS NPOEKMO8 Ha memy «IIpumeHenue KOOPOUHAMHO20 Memooa
npu peutenuu
30044 Ha 8bIYUCTEHUS U OOKA3AMETbCNEA».
BexTopbl
BrinyCKkHUK HAayuuTCS:
- OIEpUPOBATH C BEKTOPAMH: HAXOJUTh CyMMY U Pa3HOCTh ABYX BEKTOPOB, 33JIaHHBIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIN IPOU3BEACHHIO 33/JTAHHOTO BEKTOPA HA YUCIIO;
- HAXOJMTh JUIsl BEKTOPOB, 33JJaHHBIX KOOPJIMHATAMU : JJIMHY BEKTOpA, KOOPAUHATHI CYMMbI U
pPa3HOCTH JBYX U 0oJiee BEKTOPOB, KOOPAWHATHI MPOU3BEIECHUS BEKTOpa HAa YHCIO, TPUMEHSIS
MIPU HEOOXOIUMOCTH COYETATEIbHBIN, IEPEMECTUTENHHBINA U paCIpeIeIUTEIbHBIA 3aKOHBI,
- BBIYUCIIATH CKAISIPHOE MPOU3BEIECHUE BEKTOPOB, HAXOIUTh YTOJ MEXIY BEKTOpaMHU ,
YCTaHABJIMBATh MEPIEHIUKYISIPHOCTD MPSMBbIX.
Buinycknux nonyuum 603moxicHOCmb .
- 081a0emb 8eKMOPHBLIM MeMOOOM OJi peuleHUs 3a0ay Ha 8bIYUCTeHUs. U 00KA3amelbCmed;
- npuobpecmu OnvlIM 8bINOIHEHUS NPOEKMO8 HA MeMY «NPUMeHeHUe BeKMOPHO20 Memood npu
peutenuy 3a0a4 Ha bIYUCTIeHUST U OOKA3AMENbCNEAY.



Coaepxxkanue yueOHOT0 nmpeaMera

APUDOMETHUKA

HartypajabHble uncia

Harypanbubiii  psan.  Jlecatuuynas cucrema cuucieHus. [[lo3unuoHHbIE cuCTEMBI
cuncienus.] Apudmernueckue ACHCTBUS C HaTypaubHbIMH uyHciamu. CBOHCTBa apudme
THYECKUX JEUCTBUM.

[TonsiTne o cTeneHu ¢ HaTypaJbHBIM MOKa3arenaeM. KBaapar u ky0 uncia.

YucnoBsle BBIpRKEHUS, 3HAYECHHE YHUCIOBOrO BbIpaxkeHusA. [lopsanok pelcTBuil B
YHCJIOBBIX BBIPAXKEHUSIX, UCIIOIb30BAaHUE CKOOOK.

Pemenue TekcTOBBIX 3a7ja4 apUPMETUUECKUM CIIOCOOOM.

Henmutenu u kpatHeie. Hambosnpiuii o0muii AenuTenh; HaMMEHBIIee oOIee KpaTHoE.
CaoiictBa nenmumoctu. [lpusnaku aenumoctu Ha 2, 3, 5, 9, 10. [[dpyrue npuszHaku IeIuMOCTH
(manpumep, Ha 4, Ha 25).] IIpocTbie U cocraBHble yncia. Pa3noxkeHne HaTypajabHOTO YU ciia Ha
npocTeie MHOXUTEMU. [ Anroputmbl HaxoxaeHus HOK u HO/I.] Jlenenue ¢ octatkom.

Apobdu
OObIkHOBEHHBIE IpoOH. OCHOBHOE CBOMCTBO Apodu. CpaBHEHHE 0OBIKHOBEHHBIX

npoOeit. Apudmernyeckue IeHCTBUsI C OOBIKHOBEHHBIMU Apo0siMu. HaxoxaeHue a ctu

OT LIEJIOTO U IIeJIOT0
10 €T0 YacTH.

Hecsituunbie pobu. CpaBHEHHE AECATUYHBIX ApoOeill. Apudmerndeckue IEHCTBUS C
NECATUIHBIMHU ApoOsimu. [IpencraBienue necATHIHON IpoOU B BHUAE OOBIKHOBEHHOUW JpoOU H
OOBIKHOBEHHOI B BUJIE IECATUYHOIA.

OtHouenue. [Tponopius; OCHOBHOE CBOMCTBO MPOTIOPLIHMH.

[Ipouentel. HaxoxxneHue NpOUEHTOB OT BEIMYMHBI M BEIMYMHBI 10 €€ IMPOLIEHTaM;
BBIPA)KEHUE OTHOILIEHUS B MPOIICHTAX.

Pemrenye TeKCTOBBIX 3ama4

apu(PMETHYECKUM CIIOCOOOM

PanuonanbHbIe yncia

[TonoxwurensHble U OTPUIATENBHBIC YHCIIA, MOIYIIb YHCHA.

N300paxkeHue yncen ToukaMu KOOPIMHATHOM MPSMOii; reoMeTpuYecKasi HHTepIpeTanus

MOJIYJIS YUCIIA.

MHo3kecTBO 1ebIX ynced. MHOKECTBO pallMoHaIbHBIX yncen. CpaBHEHHE

paloHaIbHBIX Yncel. ApudmMeTuyecKkue AeUCTBUS ¢ PAllHOHATBHBIMU YHCIAMH.

CBoiicTBa apu(pMETHUCCKUX TCHCTBUI

N3mepenus, npudanKeHNs, OlleHKH. 3aBUCHMOCTH MEKIYy BeJTUYMHAMH

[TpubnmkeHHoe 3HaUYE€HUE BEIMYUHBI, OKPYIJICHHE HATypallbHBIX YHCET U

JECSITUYHBIX APOOEH.

[Ipukuaka v O1ieHKa pe3yJIbTaTOB BHIYMCICHUN.

[Tpumepsl 3aBUCUMOCTEH MEX/1y BEIMYNHAMU: CKO POCTh, BPEMsl, PACCTOSHHE;
MIPOU3BOUTENBEHOCTD, BpeMsl, paboTa; 1ieHa, KOJMYeCTBO, CTOMMOCTh | Ap. [IpescTas neHue
3aBUCHMOCTEH B BUIe POPMYIL.

Pemienne TekcTOBBIX 33724 apUPMETUUECKUM CIIOCOOOM.

DJIeMEeHTBI aJare0phl

Hcnonb3oBanue OYKB st 0003HAUEHUS YHCE, [T 3alHCH CBOWCTB apU(PMETHUUECKUX

JIEACTBUU.

BbykBennblie BeipaxkeHus. YncaoBoe 3HaUeHHE OYKBEHHOTO BBIPAYKEHUSI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HaxoxIeHne HEM3BECTHBIX KOMIIOHEHTOB
apu(pMETHYECKUX JAEHCTBHM.

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH. [locTpoeHrne TOUKH 10 ee KOOpAUHaTaM,
ompeieJIeHue KOOPIMHAT TOUKH Ha MJIOCKOCTH

OnucaresqbHas cratucTuka. Beposithocts. Kom0unaropuka

[IpencraBnenre qaHHBIX B BUAE TaOuull, auarpamm. [loHsaTre o ciaydaifHOM COOBITHH.
JlocToBEpHOE U HEBO3MOKHOE cOObITHS. CpaBHEHHE IIIAHCOB.



Perenne KOMOMHATOPHBIX 33a4 METOI0M Tiepedopa BapuaHTOB.
Harasanas reomerpust
Harnsaneie nmpeacTaBaeHus 0 reOMETPUUECKUX (DUTypax: npsimasi, OTpe3oK, Jyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, OKPY’KHOCTb, Kpyr. B3anMHoO€e pacroiokeHue AByX MPsMBIX, IBYX
OKPY>KHOCTEH.
MHOTroyrojpHUK, IPaBUIbHBIM MHOTOYTOJIbHUK. YEThbl pEXyroybHUK, IPSIMOYTOJIbHUK,
KBaJpar. Buabl TpeyroJbHUKOB: OCTPOYIOJIBHBIN, IPSIMOYTOJIBHBIM, TYIIOYI OJIbHBIMH,
paBHOOEIPEHHBI,
PaBHOCTOPOHHHIA.
N300pakenne reoMeTpuieckux (puryp Ha HETMHOBAHHON OymMare ¢ UCIOJIb30BaHUEM
LUPKYIIS, JIUHEHKH, YroJbHUKA, TpancnopTupa. [[loctpoenus Ha kinerdartoii Oymare. |
JlinHa otpeska, 1oMaHoil. [lepumerp MHOroyronbHuKa. EqUHHUIIBI M3MEPEHUS UTUHBI.
W3mepenue nnuHbl 0Tpe3Ka, IOCTPOCHUE OTPE3KA 3aJaHHOM JUIMHBI C TOMOILIBIO JTMHEUKH.
Buns! yrios : ocTpsli, NpsMOU, TyIOM, pa3BepHyThIN. I pagycHas mepa yria. 3mepenue
1 TIOCTPOEHHUE YIIIOB 3aJJaHHON I'PpayCHOM Mephl ¢ IOMOIIbIO TPAHCIOPTHPA.
[TonsTre nuomaau Gurypsl; eAMHULIB U3MepeHus momaau. [lnomane
MpsIMOYTOJIbHMKA, KBaapaTa. PaBHoBenukue ¢urypsl. [PaBHOCOCTaBiEeHHbBIE QUTYPHI. |
[Pa3pe3anue u cocraBneHue reomerpuueckux guryp. Ilocrpoenne napkeros,
OPHAMEHTOB, Y30POB. ]
[Pemenne 3a1au Ha HaXOX/IEHWE PABHOBEIMKHX M PABHOCOCTABIIEHHBIX (puryp. |
Harnsaaele mpencraBieHuss O TPOCTPAHCTBEHHBIX (u rypax (KyoO,
napajuiesienumnesn, npusMa,
nupamuia, map, cpepa, Konyc, HmwinHiap). M3obpaxkenue npocrpancTBeHHbIX (uryp. [Ipumepst
ceyeHuil. MHororpaHHukd. I[IpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, IMWIMHIpa W KOHYCA.
[Co3nmanue mojenel mpoCcTpaHCTBEHHBIX (uUryp (u3 Oymaru, mNpoBOJIOKH, MJIACTUIINHA U Jp.).]
[Tonsarue o6bema; enuHUIBI 00beMa. OOBEM IPSAMOYTOJIBHOTO Mapajuiesenurea, Kyoa.
[lonsitue o paBeHcTBe (uryp. lLleHTpanbHas, oceBas M 3epKajbHash CUMMETPHHM.
Nzobpaxenune
CUMMETPUYHBIX (QUTYP.
AJITEB PA
JlelicTBUTEIbLHBIE YK CIA
PacmmpeHnne MHOKeCTBa HATypaIbHBIX YUCEII O MHOKECTBA LIENbIX, MHOKECTBA LIEJIBIX
m

Yucell 10 MHOKECTBA pallMOHANIBHBIX. PalioHanbHOE YUCII0 KaK OTHOLLEHUE - , T/IE€ M - LIeJI0e
4HCIIO, 71 -
HaTypaJlbHOE.

CreneHs C 1eNbIM [TOKA3aTeIeM.

KBanpatubiii kopens u3 uncia. Kopens TpeTheli cre nenu. [[lonarue o kopHe n-id
CTETEeHHU U3 YuCIa.| 3amuch KOpHEH C MOMOIIBIO CTETMEHH ¢ JPOOHBIM MOKa3aTeNeM.

INousiTHe 06 MppaLMOHATEHOM Yrcie. UppalnoHatsHOCTh dncna V2 u

HECOU3MEPUMOCTb CTOPOHBI
U JAMaroHaiu keajpara. JlecaTuuHble NpUOIMKEeHUs uppalMoHanbHbIX uucel. [[loctpoenue Ha
KOOPJMHATHOM MPSAMON TOYEK, COOTBETCTBYIONIMX HPPAMOHATBHBIM YHCIaM BUJA ~/n, T 1 -
HaTypaJIbHOE YHCJIO. |

MHOX€ECTBO  AECWCTBUTENBHBIX YUCEN; MPEACTABICHUE JCHCTBUTENIBHBIX  UHUCEI
0ECKOHEUHBIMHU JECATHUHBIMU 1poOsiMU. CpaBHEHHE AEHCTBUTENbHBIX yncen. [[leproanyeckue
U HENIEPUOJAUYECKUE
JecAaTUYHbIe poou.] B3auMHO 01HO3HAYHOE COOTBETCTBUE MEX]y A€l CTBUTEIbHBIMH YHCIAMH
Y TOYKaMH KOOPJAMHATHOM NpsAMOil. UHCIOBBIE IPOMEKYTKH : HHTEPBAJ, OTPE30K, JIy.

N3mepenus, npudaukeHnsi, OMEeHKH

[TpubnuxeHHoe 3HAUYE€HUE BEIMYUHBI; TOYHOCTH MpuUONMKeHUs. [AOcomoTHas u
OTHOCHTEJIbHAS TOTPEIIHOCTH MpuOimkeHus.] Pasmepsl 0O0BEKTOB OKpyKaroero mupa (0T
2JIEMEHTAPHBIX YaCTHI JI0
BcenenHoit), UTENBHOCTH MPOLIECCOB B OKPYXKAIOIIEM MUDE.

[Ipukuka 1 OrleHKa pe3ynbTaToB BhrunciaeHni. CriocoObl 3anycy 3Ha4eHUi BEJTMYnH, B
TOM YHCJIE C BBIIEJIEHUEM MHOXKUTENS - creneHu 10 B 3anucu uucia

Beenenne B anredpy Asredpandeckue apoomn



AnreOpandeckas npoOb. OCHOBHOE CBOMCTBO anrebpamdeckoir apobu. CokparneHue

poOeii.
CrnoxeHue, BRIUMTaHUE, YMHOXKEHUE, JCIICHHUE

anredpandeckux Apooeii. CTeneHs ¢ elbiM

MOKAa3aTelieM U €€ CBOMCTBA.

ParmoHanbHbIe BRIpaKECHUS M UX IpeoOpa3oBanus. Jl0ka3aTrenbCTBO TOK/ICCTB .

KBaapaTHble KOpHH

[lonsiTe KBagpaTHOrO KOpHS, apu(PMETUYECKOTO KBAJAPAaTHOTO KOPHS. YpaBHEHUE B
x2 = a. CBoiicTBa apu()METHYECKIX KBAIPATHBIX KOPHEH : KOPEHb U3 MPOU3BEICHHS, YACTHOTO,
CTCIICHHU.

Toxnectso Buaa (Va) =a,raea =0, Va? = |al. [IpuMeHeHrnEe CBOWCTB apU(PMETHIESCKUX
KBaJIpaTHBIX KOPHEH K Mpe0oOpa30BaHUIO YUCIOBBIX BHIPAXKEHUN U K BBIUMCIICHUSM.

YpaBHeHus ¢ OHOI MepeMeHHOMH

VYpaBHenne c¢ oaHoM mnepeMeHHo. Kopenb ypaBHeHus. CBONCTBa YHCIOBBIX paBEHC
PaBHOCHIIBHOCTBH ypaBHEHUI.

Jluneitnoe ypaBHeHue. [MccrienoBaHue NMHENHHOro ypaBHEHUs.| PerieHue ypaBHEHUH,
CBOJSIILIUXCS K TUHEHHBIM.

KBanmpatHoe ypaBHenune. Henonneie kBaapaTtHble ypaBHeHHs. Dopmyna KOpHEH
KBaJ[paTHOro ypaBHEeHUs. TeopemMa Buera. Penienne ypaBHEHUN, CBOISIIMXCS K KBaJpPATHBIM.
bukBanpaTtHeie ypaBH eHus. IIpumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM CTENEHU C
HCII0JIb30BAHNEM METOJIOB Pa3JIOKEHUSI HA MHOYKHUTENH [3aMEHbI IIEpEMEHHOM .

Pemenne 1poOHO-parimOHAIBHBIX

ypaBHeHUN. Penmenne TeKCTOBBIX 3a1ad

anreOpanvecKuM crocooom

CucremMbl ypaBHeHH I

YpaBHeHue ¢ ABYMs MEpeMEHHbIMH. JIMHEHOE ypaB HEHHE C JBYMS NEPEMEHHBIMHU.
[Ipumepsl penieHns: ypaB HEHUM B IEJIbIX YUCTIAX.

CucreMa ypaBHEHHMI C JIBYyMsS NEpEMEHHBIMU. PaBHOCHIIBHOCTH cucTteM. CucTteMa JIBYX
JINHEMHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU; PEIICHHUE MOJACTAHOBKOM U clioKeHHueM. Pemenue
CHUCTEM JIBYX YpaBHEHHI, OJHO U3 KOTOPBIX JUHEUHOE, a Apyroe - BTOpoul creneHu. [Ipumepsl
penie HUsl CUCTEM HEIMHENHBIX YPAaBHEHHM C IByMs IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a1a4 alNreOpandeckum croco OoMm.

JlexkapTOBBI KOOPAUHATHI Ha TWIOCKOCTH. ['paduueckas uHTEpIipeTanys ypaBHEHUs C
JBYMSI [IEPEMEHHBIMU.

I'paduk nuHEHHOTO YypaBHEHUS C JABYMS IIEPEMCHHBIMU. YTIOBOH KOIPPHUIIUCHT
MPSIMOM; YCIIOBUE MAPAJUIEIbHOCTH NPSIMBIX. [ Y ClIOBUE EPIEHIUKYIIPHOCTH MPSAMBIX. |

I'paduku mpocTermmux HEMMHEHHBIX YpaBHEHHH (1TapaboJia, Tunepoosa, OKpY>KHOCTb).

I'padmyeckas uHTEpIpETALIS CUCTEMBI YPAaBHEHUI C IBYMsI IEPEMEHHBIMHU.

HepagBencrBa

UucnoBble HEpaBEHCTBA U UX CBOMCTBA

HepaBenctBo ¢ oaHolt mnepeMeHHOW. PaBHOCHUIIBHOCTH HepaBeHCTB. JIMHelHHbIE
HEpaBeHCTBa ¢ OAHOW mepeMmeHHol. KBanparubie HepaBeHcTBa. [IIpuMmepsl pemieHus qpoOHO-
palMoOHaNIbHBIX HEpaBEHCTB. | CHUCTEMBbl HEPAaBEHCTB C OJHOW MTEPEMEHHOM.

3aBHCHMOCTH MeXK1y BeJMYNHAMH

3aBUCUMOCTH MEXIy BelnduHaMmu. [IpeacraBienue 3aBUCUMOCTEN MEXy BEIMYMHAMU
B Buzie (hopMyi. Bel uncnenus no popmymnam.

[Ipsimass mpomopuuOHaTbHAs 3aBUCHUMOCTB: 3adaHue  ¢Gopmynol, koddduuueHt
PONOPLHMOHATBHOCTH; CBOMCcTBA. [IpuMeps! psMO MPONOPIMOHATBHBIX 3aBUCUMOCTEH.

OOparHasi TNPONMOPIUOHANBHAS 3aBUCUMOCTB: 3anaHue ¢opmynoil, ko3dduiueHt
oOpaTHOW MPOMOPIUOHANBHOCTH; cBoiicTBa. [IpuMepsl 00paTHO NPONMOPLUUOHATBHBIX 3a
BHCHMOCTEM.

Pemienne 3a1a4 Ha MPONOPLUOHANBHYIO U 00PATHO MPOTIOPILMOHATILHYIO

3aBUCUMOCTU. YHC10BBIE (PYHKIHH

[onsitue pynxkuuu. OOnacTs onpeaeaeHus 1 MHOXKeCTBO 3HaueHUH pyHkimu. CrnocoOsl
3amanusa ¢yHkuuu. ['padux ¢ynkumu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE Ha Trpaduke:
BO3pacTaHue U YObIB aHMe (QYHKUUHU, HYIH (PYHKIIMU, COXpaHEHHE 3HaKa. UTeHne 1 MOCTpOeHHE
rpaduKOB (QYHKITHHA.



[Tpumeps! rpaduKOB 3aBUCUMOCTEH, OTpaXKAIOIIUX PeaJbHbIE MPOLIECCHI.

OyHKIMH, OTIMCHIBAIOIIUE MPSIMYIO M 00paTHO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduKu U CBOMCTBA.

JIuneiinas QyHKIHS, €€ CBONCTBA U TpaduK.

KBangparuunas ¢pyHkius, ee rpadyk 1 CBOMCTBA.

Crenennble (yHKINU C HATYPAJIbHBIMU TMOKa3aTeIsIMU 2 U 3, UX rpauKu U CBOICTBA.

I'padpuxu
dynxmmit y=v/x.v = Vx, v = |xl.

[[TapannenbHbIiA epeHoc rpaduKoB BAOIb OCEH KOOPAWHAT, CHMMETPHS OTHOCHUTEIHHO
oCeil KOOpIUHAT. |

YucioBble N0CT€10BATEILHOCTH. Apr(MeTnUecKkas U reoMeTpuyecKasi Porpeccum

[ToHsiTHE YMCIOBOW MOCIEI0BATENBHOCTH. 3aJaHUE NOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopm yroit u popmyioit n-ro wiena. [Yucna Gubonayym. |

Apudmernueckas U reomerpuueckas mnporpeccur. @DopMmynbl  n-ro  wWwieHa
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuil, CyMMbl NEpPBbIX 7 4jeHOB. M300paxeHue
YJIEHOB apu(METHUECKON U FeOMETPUUECKON MPOrpeccuil TOUKaMHU KOOPAMHATHOW MIIOCKOCTH.
JIuHEeMHBIN U SKCIIOHEHIAIBbHBIN pocT. CI0XKHBIE TPOLEHTHI.

OnucarejibHasi CTATUCTHKA

[IpencraBnenre naHHBIX B BHAe Tabimui, auarpamy, rpapuko. CriydaiiHas
M3MEHUYMBOCTh. CTaTHCTUYECKHE XapaKTePUCTUKU Habopa JaHHBIX: cpegHee apupMeTHde cKoe,
MeJraHa, HauOoJblllee W HauMEHblIee 3HaueHus, pasmax. llpencraBieHuss o BBIOOPOYHOM
HCCIIE0BaHUY.

CayuaiiHble cOObITHSI M BEPOATHOCTh

[lonatne o cimyd4allHOM  OIBITE H ClIydailHOM  COOBITHHU. DJIeMEHTapHbIE
CcOOBITHSL. Yactora ciaydadHOro coObITHs. CTaTUCTHYECKUH TOAXOa K

MOHATUIO BeposATHOCTH. [HecoB MecTHbie coObiTHs. DopMmyna CIOXKEHUS BEPOSTHOCTEH. |
BeposATHOCTH NPOTHBOMNOJOXKHBIX COOBITUH. JlocTOBEpHBIE M HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOKHOCTH cOOBITHI. Kitaccuueckoe onpeiesieHue BEpOSITHOCTH.

J1eMeHThl KOMOMHATOPUKH

Pemenne koMOWHATOPHBIX 3amay mepedopoM BapuaHTOB. KoMOWHATOpHOE MpaBHIIO
yMHOeHus. [lepectaHoBKM U pakTopuai

bykBeHHbIE BbIp@XKEHUS (BBIp@KEHHUS C NEpeMEeHHbIMM). YuciioBoe 3HavyeHue

OYKBEHHOT'O
BbIpaKEHUs. JlomycTrMBbIe 3HaueHUs nnepeMeHHbIX. [loacTaHoBKa BbIpaKEHU BMECTO

nepeMeHHbIX. [IpeoOpa3oBanue OyKBEHHBIX BhIPaKEHUI HA OCHOBE CBOWMCTB

apu(METUYECKUX JTCUCTBUH.
PaBeHcTBO OYKBEHHBIX BhIpaskeHHH. TOXAECTBO.

MHoro4.j1eHbl

Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM U €€ cBoNcTBAa. OJHOUWIEHBI U MHOTOYJICHBI.

Crenenb
MHOrowIeHa. CII0K€HHE, BBIYMTAHHME, YMHOKEHHUE MHOTIOWICHOB. DOpPMYIbl COKpAIlEHHOTO
YMHOXKEHUS: KBaJpaT CyMMbl U KBajapar pasHocTd. [KyO cymmel n ky6 pasHoctu.] @opmyna
pasHocTH KBajpaToB. [DopMyssl cyMMbI KyOOB M pa3sHOCTH KyOoB.| IIpeoOpa 30Banue menoro
BBIPAJKEHUS B MHOTOUJIEH.

PaznoxxeHne MHOrowieHa Ha MHOXKUTENIU: BbIHECEHHE OOINEro MHOXKMUTENS 3a CKOOKH,
IPYNIUPOBKA, MpPUMEHEHHE (QOPMYJT COKpPAIIEHHOTO YMHOXKEHHMsS. MHOrOwWIeHbl C OJHOMN
nepemeHHoi. Kopens MHOrOY -
neHa. KBagpaTHbIN TpeX4sieH, pa3oKeHUE KBaJPaTHOIO TPEXWIEHA Ha MHOKHUTEIIN.

MHoxkecTBa. JJ1eMEeHThI TOTHKH

MHO0X€eCTBO, JIEMEHT MHO)KECTBA. 3aJaHUE MHOXKECTB IEPEUUCICHHEM D3JIEMEHTOB,
XapaKTepUCTUYECKUM CBOicTBOM. CTaHAapTHble 0003HAUEHHsI YMCIOBBIX MHOXkecTB. [lycroe
MHOECTBO U ero obozHauenue. IlogmHoxxecTBO. OObeIUMHEHUE U TEpeceuyeHHe MHOXKECTB,
Pa3HOCTb MHOXECTB.

Nnmroctpanyist OTHOIIEHUI MEXTy MHOKECTBAMHU C TIOMOIIBIO IarpaMm Duiepa -

Benna.

[loHsiTHE O PaBHOCWIIBHOCTH, CJIE€JJIOBAHUH, YIOTPEOICHUE JIOTHUYECKUX CBS30K eciu mo
6 MOM U MOAbKO 6 MOM Cay4ae, U, Uil.



TemaTuueckoe INTAHUPOBAHHUE

Y4eOHO-TeMaTHYECKHH IJIAH Kypca 1o ajaredpe 7 K

(Kou-
I'naBa [Pa3aen, TeMa BO
4acoB

1 Jpo6u 1 mpoLeHTHI 11
[Ipsimas u oOpatHas

2 8
MTPOMTOPIIHOHATBHOCTH

3 Beenenue B anredpy 9
YpaBHeHUs 10

S) Koopaunats! u rpaguku 10
CBoiiCTBa CTENEHU C HATYPAIbHBIM

6 10
MoKa3areaemM

7 MHOTOWICHBI 16
Pa3noxxeHne MHOTOWIEHOB Ha

8 16
MHOKHTEIHN

9 YacToTa 1 BEpOSITHOCTh 7
HroroBoe nmoBTOopeHue Kypca aareopbl

5

7 xnacca
Bcero 102

TemaTHYecKOe NIJIAHNPOBAHHE Y4eOHOT0 MaTEepPHAaJIa MO0 reoMeTpun 7 KJacce

I'naBa u Ne maparpadga

Tema naparpada yuyeOHnka

KoaunuyecTBO Yacos,
OTBeJAEHHOE HA

yuebuuxa H3yYeHHe TeMblL.
I'naa | HavaibHble TeoMeTpHYEeCKHE CBETeHHS. 10
I'nasa || TpeyrojbHUKH. 17
I'nagsa Ill. IMapanJiesbHbIe IPSIMbIE. 13
I'napa IV CooTHOLIEHUSI MEKAY CTOPOHAMH U yIJIaMH 18
TPeYroJbHUKA.
Ilosmopenue 10
Hroro 68




TemaTu4yeckoe NVIAHUPOBAHUE

8 kiacc aareodpa

Ne HasBanue tembl KoauyectBo KommuectBo
1acoB JacoB B
paboueit
porpaMme
1 AureOpandeckue qpodu 20 20
2 KBanpatHabie KopHH 15 15
3 KBagpaThsle ypaBHEeHUS 19 19
4 Cucremsl ypaBHEHUI 20 20
) DyHKIIUN 14 14
6 BeposiTHOCTB 1 cTaTHCTHKA 9 9
7 [ToBTOpeHue 5 5
WUTOTO 102 102
TemaTu4eckoe IIIAHUPOBAHUE
8 ki1acc reomerpust
8 kiace
TemaTuue
No | Tema KonnuectBo KonmuecTBo yacoB B CKoe
/1 9acoB B paboueii mporpamMme ITaHUPOB
ABTOPCKOU aHue
IIporpaMmme I'eom
BroaHoe nmoBTOpeHME 2 eTpust 9
1. | YETBIPEXYTOJIbHUKU 14 14 KJ1acc
2. | IUIOIIAID 14 14
3. | IOAOBHBIE TPEYT'OJIbBHUKI 19 19
4. | OKPYXKHOCTb 17 17
ITOBTOPEHMUE. 4 2
UTOTO 68 68
Ne | Tema KonuuectBo KonuyecTBo 4acoB B
/i 4acoB B | paboueli mporpamme
ABTOPCKOM
nporpaMmme
1 BekTopsl 8 8
2 MeTton KoopauHaT 10 10
3 CootHomieHne Mexay cropoHamu u |11 11
yriamMu TPEyroJabHHKA. Ckansiproe
MIPOU3BEICHNE BEKTOPOB.
4 JUIMHAa OKPY>KHOCTH M IIJIOIAAb Kpyra. 12 12
5 JIBroKeHUsL. 8 8
6 HavanbHble cBeleHUSs U3 CTEPEOMETPHUH. 8 8
7 006 akcMoMax IIaHUMETPUH 2 2
8 IToBTOpenue. Pemenue 3anay. 9 9
Uroro : 68 68

aaredpa 9 kiacc



KomnuectBo
4acoB B paboueit

Ne Tema ypoka Koua-Bo | nporpamme
M 4yacoB
1
["1aBa 1 HepaBeHcTBa 18 18
2 I'maBa 2. KBagpatuunas GyHKIms 19 19
3 [(nasa 3. YpaBHeHuUs M CHCTEMBI ypaBHEHUI 26 26
[aBa 4. ApudmeTndeckas U reOMeTpuIecKast
4 inporpeccun 18 18
5  [nama 5. CTaTUCTUYECKHE HCCIIEI0BAHNUS 0 0
6  |Urorosoe moBTOpeHuE 12 12
TOTO 102 102




