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[Iporpamma cocTaB/ieHa HA OCHOBE: ABTOPCKOH MPOrpamMMbl 110 MatemaTike 5-9 knaccos C.M.
Huxkosnsckoro, M.K. IToranosa, H.H. Pemernukosa, A.B. Llleskuna, aBTOPCKOi paboueit
nporpammsl 110 reometpud k YMK JI1.C. Atanacsna, B.®.Bytysosa u ap. 10-11 knaccel
/CocraButens T.A.Bypmuctposa M.: [Ipocseiuenue, 2014 .

YMK: Maremartuka 5-9 knaccel: yuebuuk s o6ueobpasosarenbhbix yupesaenuii. /C.M.
Huxonbckoit, M.K. IToranos, H.H. Pewernnkos, A.B. Lleskun — U3, 12-e. — M.:
[TIpocsemmenue, 2017 r; paboune TeTpaju.

I'eomerpus 7-9 kinacest/ JI.C. Aranacsn, B.®. Bytysos, C.B. Kanomues u ip.-M.:
INpocsemenue, 2019r.

Hyryiu - 2020r



I[aHHaH pa60qa>1 ImporpamMma CoCTaBJICHA JJId ydallluXCsA C OTrpaHUYC€HHBIMHA BO3MOXKHOCTAMUA
300POBbA.

Ctpykrypa padoyeii mporpaMmmbl
1.IInanupyemsie pe3yinbTaThl OCBOCHHUS y4EOHOTO MTPEaIMETa .
2.Conepxxanue yuebHoro npeamera «Maremaruka. Anreopa. ['eomerpus. ».
3.TemaTnueckoe MIaHUPOBAHUE.

Pabouas nporpamma no Mmatematuke s 5-9 kinaccoB cocTaBieHa Ha 0CHOBe OCHOBHOM
o0pa3oBaTenbHOI MporpaMMbl OCHOBHOTO ob1iero oopazosanus (PI'OC) MOBY COUI c.
Hyrym , nporpammsl o maremaruke 11t 5-9 knaccos. — M.: IIpocsemenune, 2011 r. ¢ yuerom
aBTOPCKOI mporpaMmsbl 1o Marematuke 5 - 6 kiaccoB C.M. Hukonbckoro, M.K. IToranosa, H.H.
PemernuxoBa, A.B. llleBkuHa ,, aBTOPCKO#1 porpaMMel 1o anredpe7 — 9 kmaccoC. M.
Huxonbckoro, M. K. Tloranosa, H. H. Pemmernukosa, A. B. llleBkuna,, aBTOpcKoi

nporpammel 1o reometrpun 7 — 9 knaccos JI. C. Aranacsna, B. ®@. byryzosa, C. b. Kagomuesa.
B paboueii mporpamMme omricanbl TPeOOBaHUS K YPOBHIO MOJATOTOBKH YUAIIMXCsI, COJCPIKAHUE
y4eOHOro MpeaMeTa U TeMaTUYeCKoe TIIaHUPOBAHUE.

1. Ilnannpyemble pe3yabTaThl OCBOCHUS] Y4eOHOI'0 IIpeMeTa .

Harypaabusblie uncia. JIpoou. PannonajbHble yucia

BbInycKHUK Hay4YUTCS:

* IOHUMATh OCOOEHHOCTHU JAECATUYHOU CUCTEMBI CUUCIICHMUS;

* OIIEPUPOBATH MOHATHAMM, CBA3aHHBIMU C I€TMMOCTBIO HaTypaJIbHbBIX YUCEIT;

* BbIpa)KaTh 4YHUCJIa B SKBUBAICHTHBIX (Qopmax, BbIOMpas HauOoyiee MOAXOMASIIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYaluHy;

* CpaBHUBATh M YIOPSAAOYUBATh palllOHAIbHBIE YUCIIA;

* BBIIIOJIHATH BBIYMCIEHUS C PALMOHAIBHBIMU YMCIAMH, COYETasl YCTHBIE U NHCbMEHHBIE
NpUEMBI BBIYUCIIEHUH, TPUMEHEHUE KaIbKYJIATOpa;

* HCIIOJIB30BATh TIOHATUS W YMEHMsSI, CBSI3aHHBIE C TPONOPLHOHAIBHOCTBIO BEJINYMH,
MPOLEHTaMH, B XOJ€ pELICHUS MaTeMaTHYeCKHX 3a/Jad M 3a7ad M3 CMEXHBIX MPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUYECKUE PACUETBI.

BbInyCKHUK TOTyYUT BO3MOKHOCTD:

* I03HAKOMUTBCS € MO3ULMOHHBIMU CUCTEMAMHU CUUCIIEHUSI C OCHOBAHUSIMU, OTJINYHBIMU OT
10;

* YyIIIyOUTh M pa3BUTh MPEJICTABICHHS O HATYypaJbHBIX YMCIIAX U CBOWCTBAX JAEIMMOCTH;

* HAYYUTBHCSA HCIIONB30BAaTh MPUEMBI, PAIMOHATIU3UPYIOLINE BbIUHUCICHUS, MNPUOOPECTH
NPUBBIUKY KOHTPOJIMPOBATH BHIYMCIICHHUS, BBIOMPAst MOAXOAIIMHN ISl CUTYallMH Croco0.

JlelicTBUTEILHBIE UM CJIA

BrinyckHHUK Hay4YuTCA:

¢ UCIIOJIb30BATh HAYAJIbHBIC ITPECACTABJIICHHUA O MHOKCCTBC I[CﬁCTBHTGJIbHBIX YHUCCII,
* OMEPHUPOBATH MOHATHEM KBAJAPATHOTO KOPHSI, HPUMEHATH €r0 B BEIYMCICHUSX.
BBIITyCKHMK IIOJIYYUT BO3MOXKHOCTD:



* pa3BUTh IMPEACTABICHUE O YHCIE M YHMCIOBBIX CHCTEMax OT HaTypaJbHbIX [0
JEHCTBUTENIBHBIX YUCEI; O PO BBIYMCIECHUN B IIPAKTHKE;

*pa3BUTh MW YyIIYOUTh 3HAHUSA O JCCATUYHOM 3amUCH  JICHCTBHUTEIBHBIX YHCEI
(mepuoauYecKre U HEMEePUOIUIECKHE IPoOH).

N3mepenus, npud/an:KeHus1, OLeHKH

BbIyCKHUK Hay4YUTCS:

* HCIIOJI30BATh B XOJ€ pEIICHUs 3a/1ad 3JEeMEHTapHbIE IPEACTABICHUS, CBS3aHHBIE C
npUOJIMKEHHBIMU 3HAYEHUSIMH BEJTMUHUH.

BbInyCKHUMK TIOJTyYUT BO3MOYKHOCTD:

* [IOHATh, YTO YHUCJIOBBIC JJAHHBIE, KOTOPBIE UCIOJIB3YIOTCS JUISl XapaKTEPUCTUKU OOBEKTOB
OKpPYXKAIOIIET0 MHpa, SBISAIOTCS MPEUMYLIECTBEHHO NPUOMMKEHHBIMU, 4YTO TI0 3alluCh
NpUOJIMKEHHBIX 3HAYEHUH, collepKaluxcs B UHQOPMAIIMOHHBIX UCTOYHUKAX, MOXHO CYIUTh O
HOTPEIIHOCTH MPUOIMKEHNUS;

* [IOHATh, YTO IOTPEIIHOCTh pEe3yJbTaTa BBIYMUCIECHUN JOJDKHA OBITh COM3MEpPHMA C
HOTPEIIHOCThIO UCXO/IHBIX JaHHbIX.

AsredOpanyeckue BbIpasKeHMsI

BbinycKHUK Hay4qHUTCS:

* ONIEPUPOBATh TMOHATHSMU «TOXJIECTBO», «TOXKIECTBEHHOE IpeoOpa3zoBaHUE», peIlaTh
3aJa4u, cojieprkaire OyKBeHHbIE JaHHbIe; padoTaTh ¢ GOpMyIIaMu;

* BBIMOJIHATH IPe00pa30BaHMsl BBIPAKEHUH, COAEPIKAIINX CTENEHH € LIeJIBIMU TIOKa3aTeNIsIMU
Y KBaJIpaTHbIE KOPHU;

* BBIIMOJIHATh TOXJIECTBEHHbIE MPE0Opa30oBaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH H alreOpandecKuMu Apo0smu;

* BBIIIOJIHATD PA3JI0KEHUE MHOTOYJICHOB HA MHOYKUTEIH.

BbInyCKHUK TIOTyYUT BO3MOKHOCTh HayUUThCS:

* BBIMOJIHATh MHOT'OIIAroBble MPeoOpa3oBaHUs pallMOHAIBHBIX BBIPAXKEHUH, MPUMEHSSA
HIMPOKUI HAabOp crocOO0B U MPUEMOB;

* IPUMEHATh TOXKJECTBEHHBbIE NPeoOpa3oBaHUs JUIsl pelleHHs 3ajJad U3 Pa3In4HbIX
paszenoB Kypca (Hampumep, JUIsl HaXOXACHHUS HauOOoJbLIEro / HAUMEHBIIErO0 3HAYCHMS
BBIP)KEHUS).

YpaBHeHust

BbInyCcKHUK Hay4YUTCS:

* pemaTh OCHOBHbBIE BUJIbl PAIlMOHATIbHBIX YPaBHEHUH C OJTHOM MepeMEeHHON, CUCTEMBI IBYX
YPaBHEHHH C IBYMs IEPEMEHHBIMU;

* IOHUMaTh YpPaBHEHUE KaK BAKHEHIIYI0O MAaTeMaTUYEeCKyI0 MOJEIb [UIsl ONMCAaHUSA H
U3yYeHHs] Pa3HOOOPA3HBIX PEaJbHBIX CUTYAIMi, peliaTh TEKCTOBBIE 3a/laud ajaredpandyecKum
METOJIOM;

* IPUMEHSATH TpaduuecKue MpeaCTaBIeHHs IS UCCIIE0BAHUS YPAaBHEHUH, HCCIIEJOBAHUS U
pellIeHus: CUCTEM YPaBHEHHH ¢ ABYMS NT€PEMEHHBIMHU.

BbInyCKHHMK TIOJTyYUT BO3MOKHOCTD:

* OBJAJIETh CHEUUAIbHBIMU NpUEMAaMU pEIICHUs YPAaBHEHMM M CHCTEM YpaBHEHMIA;
YBEPEHHO MPUMEHSATH almnapar ypaBHEHUN [T pelIeHus] pa3HOOOpa3HbIX 3aJjau U3 MaTeMaTUKH,
CMEXHBIX NPEJAMETOB, MPAKTUKH;

* IPUMEHATh Tpaduyeckue TNPEeACTABICHUS sl HCCIEIOBAaHUS YpaBHEHHH, CHCTEM
YpaBHEHHUH, CoJIepKalINX OYKBEHHbIE KOOPPUIIUESHTHI.

HepaBencrBa

BbInycKkHUK Hay4dHUTCS:

* IOHUMaTb WU NPHUMEHATH TEPMUHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIE C OTHOLIEHUEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABCHCTB;

* peliaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHUCTEMBI; peIlaTh
KBaJpaTHbIC HEPABEHCTBA C ONIOPOM Ha rpaMuecKue MpeICcTaBICHuUs;

* IPUMEHATH anmnapaT HEPaBEHCTB JUIs PELICHUs 3a/1a4 U3 Pa3InYHbIX pa3IesioB Kypca.



BBIMyCKHUK MOTYYUT BO3MOXHOCTD HAYUUThHCS:

* pa3HOOOpa3HBIM MpHUEMAM J0Ka3aTeNbCTBA HEPABEHCTB; YBEPEHHO NPUMEHAThH ammapar
HEPaBEHCTB JUIA PEIIEHUS Pa3HOOOpPA3HBIX MaTeMaTHMYeCKMX 3aJad W 3a7ad U3 CMEKHBIX
IPEIMETOB, IPAKTHUKH;

* IPUMEHATh TpapHUuecKue NPEACTABICHUS JUIS HCCICJOBAHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJICPKAIINX OYKBEHHBIC KOA(DPHUITUEHTHI.

OcHoBHbIe OHATHSA. HHC/I0BbIE PYHKINH

BeinmyckHUK HayduTCs:

* IOHUMATh U UCTIOJIb30BaTh (PYHKIMOHAIBHBIEC MOHATHUS U SI3BIK (TEPMHHBI, CHMBOJIHNYECKUE
0003HaYCHHUS ),

* CTPOUTDH TpaUKH dIEMEHTAPHBIX (PYHKLMH; UCCIENOBATh CBOMCTBA YUCIIOBBIX (PYHKLIUH
Ha OCHOBE M3y4YEeHUs IOBEJCHMS UX I'paUKOB;

* MOHUMAaTh (PYHKIUIO KaK BAKHEHIIYID MaTEeMaTHYECKYI0 MOJAETb JUIS OIHMCAHUS
IPOLIECCOB U ABJICHUN OKPYXKAIOILEro MUPA, IPUMEHATh (PYHKIIMOHAIBHBIN SI3bIK AJISI OIMCAHUS
U MCCJIEIOBAHUS 3aBUCUMOCTEH MEKIY (PU3NIECKUMHU BEITMIMHAMH.

BhIMyCKHUK MOTY4YUT BO3MOXKHOCTb HAyUUThCS:

* IPOBOJIUTH HMCCIICIOBAHUS, CBSI3aHHBIE C M3yYCHHEM CBOWCTB (DYHKIHUI, B TOM YHCIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE TIpa)MKOB HM3Y4EHHBIX (YHKUMH CTpOUTH Oosiee
CJI0kHbIE TpapuKH (KyCOUYHO-3a/IaHHBIE, C «BBIKOJIOTBIMIY» TOUKAMH U T. I1.);

* HCHOJb30BaTh (DYHKIMOHAIBHBIE IPEJICTABJICHUS M CBOMCTBAa (DYHKIMM A pelieHus
MaTeMaTHYECKUX 33a]a4 U3 Pa3IMUHBIX pa3iesioB Kypca.

YucJi0BbIe N0CJIE10BATEIbHOCTH

BbImycKHUK Hay4nTCS:

* IOHUMaTh M UCHOJb30BaTh S3bIK I10CIEAOBATEIbHOCTEH (TEPMHUHBI, CHMBOJIUYECKUE
0003HaveHMUs ),

* IPUMEHATH (OPMYIIbI, CB3aHHBIE C APU(PMETUUECKON U TeOMETPUUECKON Mporpeccuei, u
ammapar, cOpMHUPOBAHHBIA MPH M3YYEHUH JPYTHX PA3/IENoOB Kypca, K PEHIeHUI0 3a7ad, B TOM
YHCiIe ¢ KOHTEKCTOM U3 PEAIbHOM KU3HHU.

BEITYCKHUK TOTYYHAT BO3MOKHOCTD HAYYHTHCS:

* pemaTb KOMOMHUPOBAHHBIE 3a/1a41 C IPUMEHEHUEM (OpPMYIT N-TO WiieHa U CyMMBI IEPBbIX
N 4ieHOB apu(METHYECKOil M TeOMEeTPUYECKOH MPOTPECCHH, NMPUMEHSS IMPH STOM ammapaT
YpaBHEHHH U HEPABEHCTB;

* MOHUMAaTh apU(METHUECKYI0 H TEOMETPUYECKYI0 TPOTPECCHI0 KaK  (yHKIHUU
HATypaJbHOTO apryMEHTa; CBA3bIBATh apU(METUUYECKYIO IMPOrPECCHI0O C JIMHEHHBIM pPOCTOM,
TE€OMETPHUYECKYIO - C SKCITIOHEHITUAIEHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BEITyCKHUK HAy4YHTCS MCIOJIB30BATh MPOCTEHIIME CIOCOOBI MPEICTABICHUS W aHAIH3a
CTaTUCTHYECKUX JAHHBIX.

BEITyCKHUK TTONYYUT BO3MOXKHOCTH TPHOOPECTH TMEpPBOHAYAIBHBIA OIBIT OPTaHU3aluU
cOopa JaHHBIX NMPHU MPOBEJCHUU ONPOCa OOIIECTBEHHOTO MHEHUS, OCYIIECTBIATh UX aHAIU3,
NPECTABIIATh PE3YIbTATHI OTPOCA B BHJIE TAOJHUIIBI, THATPAMMBI.

Cay4aiinblie cOOBITHSI H BEPOATHOCTD

BEITyCKHUK HayduTCS HAXOMUTh OTHOCHUTEIBHYIO YacTOTY W BEPOSATHOCTh CIY4aifHOTO
COOBITHSL.

BBITYyCKHUK ~ TIOJTYYHT BO3MOXHOCTH TPHOOPECTH OMBIT TPOBEACHUS CITydailHBIX
HKCIEPUMEHTOB, B TOM YHCJIE C TOMOILBIO KOMIIBIOTEPHOT'O MOJIETUPOBAHMS, HHTEPIPETALIUN X
pe3yIbTATOB.

Kom0unnaropuka

BbInmyckHUK HayduTCsl pemiaTb KOMOMHATOPHBIE 3aJjauyd HAa HAXOXJAEHUE 4Hciaa 00bEKTOB
YT KOMOWHAITHIA.

BBIMyCKHUK MOJYY4UT BO3MOKHOCTb HAyUUThCSI HEKOTOPHIM CHELHAIbHBIM IpuéMam
peleHnss KOMOMHATOPHBIX 3ajad.



HarusaHast reomerpus

BeInmyckHUK Hay4uTCs:

* pacro3HaBaTh Ha YepTeKaxX, PUCYHKAX, MOJCIAX U B OKPYXKAIOIIEM MHUPE IUIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYDBI;

* pacrio3HaBaTh pa3BEPTKH KyDOa, TNPSAMOYTOJIBHOTO TMapajulelenumnena, MpaBHIbHON
NUpaMU/Ibl, HWINHAPA U KOHYCAa;

* CTPOHTD Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MapaljieNenuIea;

* ONpEAEATh M0 JIMHEHHBIM pa3MepaM pa3BEPTKU (UIYpbl JIMHEHHBIE pa3Mepbl camoi
¢burypsl u H2060poT;

* BBIUUCIIATH 00BEM IPSAMOYTOJIBHOTO NapasiesIenunesa.

BBIMyCKHUK TOTYYUT BO3MOKHOCTD:

* HAYYUTbCA  BBIUUCIATE  OOBEMBI  NPOCTPAHCTBEHHBIX  I'€OMETPHUYECKUX  uryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIBHBIX MapaJlIeNICIHUIIE/IOB;

* YyIIIyOUTh ¥ pa3BUTh MPEJICTABICHUS O IPOCTPAHCTBEHHBIX [€OMETPUUECKUX (HUTypax;

* HAYYUTHCS IPUMEHSTH TOHATUE Pa3BEPTKH ISl BBITOTHEHHS TPAKTUYECKUX PACUETOB.

I'eomerpuueckue purypbi

BbImycKHUK Hay4nTCS:

* [10JIb30BAThCS SI3BIKOM T€OMETPUU Ul ONUCAHMS NPEAMETOB OKPYKAIOLIEro MHpa U MX
B3aMMHOTO PACIIOJIOKECHHS,;

* pacro3HaBaTh U M300pa)kaTb Ha UYEPTEKAX M PUCYHKaX I'e€OMETpHUYECKUEe (PUTypbl M HUX
KOH(HUTypaInu;

* HAXOAWUTh 3HAYEHUs JUIMH JHMHEHHBIX 3JEMEHTOB (UIYp U HUX OTHOLICHHUS, I'PAAYyCHYIO
mepy yrioB ot 00 mo 1800), mpumeHsiss ompeneseHusi, CBOWCTBA W NPU3HAKU (QHUTYD U HX
3JIEMEHTOB, OTHOUIEHUs (GUryp (paBeHCTBO, 10100ME, CUMMETPHUH, MOBOPOT, NapaslieIbHbIH
MEepPEHOC);

* ONEpUPOBATh C HAYAIbHBIMM TMOHATUAMU TPUTOHOMETPUHU M BBIIOJHATH 3JI€MEHTAapHbIE
orepanuy HaJ QYHKIUSMH YTIIOB;

s pemaTh 3a7a4d Ha JI0Ka3aTelbCTBO, ONMPAsCh HAa M3Y4YEHHBbIE CBOMcTBa Quryp u
OTHOIIEHHWA MEXTy HUIMH U TIPUMEHSISI U3Y4YE€HHBIE METOIbI I0KA3aTEbCTB;

* pelaTh HeCJIOKHBIE 3a7]auil Ha IOCTPOEHHE, IPUMEHSS. OCHOBHBIE aJITOPUTMBI TIOCTPOCHHUS
C TIOMOUIBIO IIUPKYJISL ¥ TMHEHKH;

* pemarhb MpoCTeHIINe IUIAHUMETPHUECKUE 3a/1a41 B IPOCTPAHCTBE.

BBITyCKHUK TIOJTYYHT BO3MOXKHOCTD!

* OBJIAZIETh METOJIaMHU pEIIECHHUs 3a/ad Ha BBIYMCICHHMS W JI0KA3aTeNbCTBA: METOJOM OT
NPOTHBHOTO, METOZOM TOIO00Ms, METOAOM Iepedopa BapHAHTOB M METOIOM T€OMETPUUYECKHX
MECT TOYEK;

* IPHOOPECTH OIBIT MPUMEHEHHS aNreOpamdecKoro U TPUTOHOMETPUYECKOTO armapara H
ujiel IBIKEHHS IIPU PELICHUU TeOMETPUYECKHX 3a/1aY;

* OBJIAZICTh TPAIUITMOHHON CXEMOH pelIeHwsl 3a7a4 Ha MOCTPOSHHE C TIOMOIIBIO IIUPKYJIIS U
JMHEWKU: aHalIN3, TIOCTPOEHUE, JJ0KA3aTeIbCTBO U UCCIIEI0BAaHUE;

* HAYYUTHCS peIIaTh 3a7adyd Ha MOCTPOCHHE METOJIOM T€OMETPUYECKOTO MECTa TOYEK H
METOIOM I10100HS;

* IPHOOPECTH OMBIT HWCCIEAOBAHUS CBOWCTB IUIAHUMETPHUECKUX (UTYp € TOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM;

* IPHOOPECTH OIBIT BHITIOJHEHUS TIPOEKTOB 10 TeMaM «[ eoMeTprudeckue mpeodpa3oBaHus
Ha 1IockocTny, «IlocTpoenue oTpes3koB o hopmysem.

N3mepenne reoMeTpu4YeCKNX BeTUYHH

BrInnyckHMK Hay4duTes:

* HCIOJIB30BATh CBOWMCTBA M3MEpPEHMs JUIMH, IUIOMIAJEH M YIJIOB NP pEIIEeHUM 3a/1ad Ha
HaXOXXJCHHUE JUIMHBI OTPE3Ka, JIUHBI OKPY>)KHOCTH, JUIMHBI IYTH OKPY>KHOCTH, TPaTyCHONH MEphI

yria;



* BBIYUCHIATh  IUIOHIAJAM  TPEYrOJbHUKOB, TMPSMOYTOJIBHUKOB, MapajljIesiorpaMM-MOB,
Tpanenui, KpyroB U CEKTOPOB;

* BBIYUCIIATH JUIMHY OKPY>KHOCTH, JUTMHY IYTH OKPY>KHOCTH;

* BBIYUCJIATH JUTMHBI JIMHEHHBIX JIEMEHTOB (DUTYp M MX YIJIBI, HCTIOIB3YS (DOPMYJIbI JJTUHBI
OKPYXKHOCTH ¥ JUTMHBI AYTH OKPYKHOCTH, GOPMYJIBI IUIomaaeu puryp;

* pemaTh 3a/Jlaud Ha JI0Ka3aTeIbCTBO C HCIIOJIb30BAaHUEM (POPMYI JJIMHBI OKPYKHOCTH W
JUTMHBI IyTH OKPYKHOCTH, GOpMYI TUIOIAneH Guryp;

* pemaTh NPAKTUYECKUE 3a/Jaud, CBS3aHHBIC C HAXOXKJICHHEM T€OMETPHYECKHX BEIMYMH
(MCTIoNBb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYCCKUE CPEJICTBA).

BBINTyCKHHK TTOJIYYHT BO3MOYKHOCTD HAYIHTHCS:

* BBIYHCIIATh TUIOMIATU (UTYp, COCTaBICHHBIX W3 JBYX MM 0OO0Jee MPsIMOYTOJIEHHUKOB,
napajuieJIorpaMMoOB, TPEYTOJILHUKOB, KPyTra M CEKTOPa;

* BBIYUCJISTh TUIONIAM MHOTOYTOJIbHUKOB, HCIOJIb3ysl OTHOIICHHUS PABHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;

* IPUMEHSTh AIreOpanuecKuil U TPUTOHOMETPUUYECKUN arlmapaT ¥ WACH JIBIXKCHUS TPU
pellleHnH 3a7a4 Ha BRIYUCIICHUE TUIOIIa/Ieil MHOTOYTOJIbHUKOB.

Koopaunartsi

BrinyckHUK HAy4YUTCS:

* BBIUYUCJIATh JJIMHY OTpe3Ka MO KOOpPJIHWHATaM €ro KOHIIOB;, BBIYUCIISITH KOOPIAMHATHI
CepeIMHBI OTPE3Ka;

* HCTOJB30BaTh KOOPAMHATHBIN METOJI U1l U3yUEHHUS CBOUCTB MPSAMBIX M OKPY>KHOCTEH.

BbInmyCcKHHUK TOTyYUT BO3MOKHOCTD!

* OBJIQJIETh KOOPJIMHATHBIM METOJIOM PEILICHHS 33]]a4 Ha BBIYMCIICHUS U JOKA3aTeIbCTBA;

* MPUOOPECTH OMNBIT HCIIOJIL30BAHKMS KOMIIBIOTEPHBIX IPOTpaMM IS aHaJIW3a YaCTHBIX
CJIy4aeB B3aMMHOT'O PACIOJIOKEHUSI OKPYKHOCTEH U MPSIMBIX;

* IPUOOPECTU OMBIT BHITIOJIHEHHSI POEKTOB Ha TeMmy «lIpuMeHeHne KOOpAMHATHOTO METOIa
MIPU PEIICHUH 3a/1a4 Ha BBIYUCIICHUS U IOKA3aTeIbCTBAY.

BekTopsl

BrinyckHHUK HAayuuTCA:

* OIIEpUPOBATh C BEKTOPAMH: HAXOAWTh CYMMY M Pa3HOCThb JABYX BEKTOPOB, 3aJaHHBIX
T€OMETPUUYECKH, HAXOAUTH BEKTOP, PAaBHBIN MTPOU3BEICHHUIO 3aJaHHOTO BEKTOPA Ha YUCIIO;

* HAXOAUTH JIJIsl BEKTOPOB, 3a/IaHHBIX KOOPAUHATAMU: JJIMHY BEKTOPA, KOOPJIUHATHI CYMMBbI
Y Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPJAUHATHI MPOU3BEACHHS BEKTOPA HA YUCIIO, IPUMEHSS
pU HEOOXOIMMOCTH COUETATENbHBIH, MePeMECTUTENbHBIN U PACTIPECIUTEIbHBINA 3aKOHBI,

* BBIYUCIISITh CKASIPHOE TPOU3BEACHHE BEKTOPOB, HAXOAWUTH YroJl MEXIYy BEKTOPaMH,
YCTaHaBIMBATh MEPIEHIUKYISIPHOCTD MPSMBbIX.

BrInTyCKHHK TTOTYIUT BO3MOKHOCTD!

* OBJIAJIETh BEKTOPHBIM METOJIOM JJIs PEIICHUS 3a/1a4 Ha BBIYMCIICHUS U JOKA3aTeNbCTBA,;

* MPUOOPECTH OTBIT BHITIOJHEHHUS MMPOEKTOB HA TEMY «IIPUMEHEHUE BEKTOPHOTO METOa TIPH
pELICHUH 3a]1a4 Ha BBIYUCIICHUS U JOKA3aTeIbCTBAY.

2.Conepsxkanue y4e0HOro nmpeamera.

Martemaruka. Aareopa. I'eomerpust



HarypaiabHuble uymciaa. Harypaneneii  psan. JlecsaTUdHas  CUCTEMA  CUUCIICHMUS.
Apudmerndeckue 1eMUCTBUS ¢ HATypadbHBIMHU YnciaMu. CBOMCTBA apu(PMETHUECKUX ACHCTBUM.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXKEHUs, 3HAYEHUE YUCIOBOTO BhIpakeHUd. [1opsa1ok AeCTBUI B YUCITOBBIX
BBIPQKEHUSAX, HCIIOJIB30BaHUE CKOOOK. PemieHue TEKCTOBBIX 3ahad  apu(PMETHYECKUMHU
CIoco6aMu.

Henutenu u xpatHble. CBolicTBa M NMPU3HAKU AeauMocTu. IIpocTble U cocTaBHbIE YHCIA.
Pa3noxenune HaTypaabHOTO YKCIIa HAa IPOCThIE MHOKUTENU. JleIeHne ¢ OCTaTKOM.

Jpodu. OObikHOBEeHHBIE Ipodu. OcHOBHOE CBOMCTBO NpoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeil. Apudmernyeckue eiCTBUS ¢ OOBIKHOBEHHBIMH ApoOsmu. HaxokneHue vactu oT
LIEJIOTO U 1IEJIOT0 10 €r0 YacTH.

Hecsatuunbie apobu. CpaBHEHUE NECATHYHBIX JpoOei. ApudmeTrndyeckue ACHCTBUSA C
necaTnIHbIME ApoOsimu. [IpencraBinenne necsaTHuHOW ApoOH B BUAE OOBIKHOBEHHOW APOOH U
OOBIKHOBEHHOM B BUJIE JIECATHYHOM.

[IpoLieHThI; HaXOXAEHWE NPOLEHTOB OT BEJIWYMHBI M BEJIWYMHBI MO €€ IPOLIEHTaM.
OTHolIEHWE; BBIPAXKEHUE OTHOILIEHUS B MponeHTax. lIpomopuus; OCHOBHOE CBOWCTBO
IPOIOPLIUH.

Pemenne TekCTOBBIX 3324 apru(PMETHUESCKUMHU CIIOCOOAMH.

Panmonanbubie umciaa. llonoxxuTenbHble M OTpULIATENbHBIE YHCIA, MOJYJb 4YHCIA.
MHoOXecTBO 1eNbIX Yuceln. MHOXKECTBO palMOHAIbHBIX YHCEN; PAalUMOHAIBHOE YHUCIO KaK
OTHOULIEHWE M/N, Tae m - LeNoe YKucio, a N - HarypaibHoe. CpaBHEHHE PALMOHAIBHBIX YHCEI.
ApudmeTrndeckue IeiCTBUS ¢ pallioHaIbHBIMU YcaamMu. CBOMCTBA apu(pMETHUECKUX JACHCTBUM.
CrerneHs ¢ 1ebIM [10Ka3aTeIeM.

JelicTBuTenbHbIe Yncaa. KBaspaTHblil KopeHb U3 uncia. KopeHb TpeTbeil CTeneHu.

[TonsTe 00 wppaunvoHaTbHOM uucie. MppalnuoHaIbHOCTh YHMCIIa U HECOU3MEPUMOCTH
CTOPOHBI U TMaroHaau KBajpara. [lecaTnunbie MpUOIMKEeHUS UPPALlMOHATIBHBIX YHCEN.

MHOXeCTBO  JEHCTBUTENBHBIX  YWCEN;, MPEJICTaBICHHE  JICWCTBUTENbHBIX  YHCEN
0ECKOHEUHBIMU JIECATUUHBIMU 1po0siMu. CpaBHEHUE IEHCTBUTENBHBIX YUCEI.

Koopaunatnas npsimas. M3o0pakeHne uncen TOYKaMU KOOPAMHATHOM npsiMoil. YuncioBbie
IIPOMEXKYTKH.

N3mepenusi, npubJM:KeHUs], OLEHKH. Pa3Mepbl 0O0BEKTOB OKpyKaromero mupa (oT
AJIEMEHTApHBIX YacTHI] 70 BceneHHoi), MIUTEIBHOCTh MPOILIECCOB B OKPYXKAIOIMIEM MHPE.
BriieneHre MHOXKUTENS - CTENIEHU JAECATU B 3alIMCH YUCIIA.

[Tpubmmx€HHOE 3HaUEHNE BETMYMHBI, TOYHOCTH MPUOIKeHus. OKpYIrJIeHHE HATYpaIbHBIX
YHCeN U IECATUYHBIX apooeil. [Ipukuaka u orieHKa pe3yabTaToB BEIUMCICHHM.

AuireOpanyeckue BbIpaxeHHsi. bykBeHHbIE BbIpaKeHHUsI (BBIPAKECHHS C MEPEMEHHBIMH).
YucnoBoe 3HaueHWE OYKBEHHOTO BbIpaxeHHS. JOMyCTUMBbIE 3HAUYEHUS TMEPEMEHHBIX.
[ToncraHoBKa BbIpakeHUH BMeCTO mnepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BbIpaXKEHHH Ha
OCHOBE CBOMCTB apu(METUIECKHX ACHCTBUIA. PaBeHCTBO OYKBEHHBIX BhIpaxeHH. TOXKIECTBO.

CreneHb ¢ HaTypaJibHBIM IOKa3zaTteneM M €€ cBokcTBa. OMHOYJIEHBI M MHOTOYJIEHBI.
Crenenb MHorousieHa. CloO)eHUE, BBIUMTAHHE, YMHOXXE€HHE MHOTOWIEHOB. {opMyIbl
COKpAIIEHHOTO YMHOXXEHHUS: KBaJApaT CyMMbl M KBajapaT pasHocth. DopMyna pa3zHOCTH
kBazpatoB. [IpeoOpa3oBaHue 1eNOTO BBIpAXEHUS B MHOTOYIEH. Pa3nokeHre MHOTOYJICHOB Ha
MHOXUTENH. MHOrousieHsl ¢ ogHou nepemenHo. Kopens MHOrouwnena. KBaapaTHelil TpEXuieH;
Pa3JIOKEHHUE KBAJAPATHOTO TPEXUWICHA HA MHOXKHUTEIH.

Anrebpanyeckass 1apobb. OcHOBHOE CBOICTBO anreOpanueckoil apoou. CroxeHue,
BBIUMTAHUE, YMHOXKEHHUE, JIeJieHue anreOpanmueckux Apobei. CTeneHsb C MelbIM MoKa3aTeaeM 1
€€ CBOMCTBA.

PanmonansHbIe BRIpaKEHUS U X TIpeoOpazoBanus. JJoka3aTeabCTBO TOXKIECTB.

Ksagparusie kopau. CBoiicTBa apu(PpMETHIECKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKCHHUI U BEIYUCICHHSIM.



YpaBHeHusi. YpaBHeHue ¢ oAHON nepeMeHHOl. Kopenb ypaBHeHus. CBOMCTBa YHMCIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHUM.

JIuneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHue: ¢popmyina KOpHEH KBaIpaTHOTO YPAaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWMHBIM M KBajpaTHbIM. [Ipumepsl
pellleHusT ypaBHEHWH TpeThbeid W ueTBEPTON cremeHed. PemeHune apoOHO-paoHaTbHBIX
YpaBHEHUH.

VYpaBHeHHe ¢ ABymMs InepeMeHHbIMM. JIMHEHHOE ypaBHEHHME C JBYMS II€PEMEHHBIMH,
IIPUMEPBI PEIIECHUS YPAaBHEHUH B LIEJIBIX YHUCIIAX.

Cucrema ypaBHEHMH C JByMs IepeMeHHbIMU. PaBHOcHiIbHOCTH cucteM. CucTeMbl ABYX
JUHEMHBIX YpPaBHEHMH C JBYMs II€PEMEHHBIMM; PELICHUE IIOJCTAHOBKOM M CIIO)KEHHEM.
IIpuMepsl pelIeHns CUCTEM HEIMHEVHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

Pemienue TekcTOBBIX 3aa4 alreOpanyeckuM CriocoOOM.

JlexapToBbl KOOpJMHATHI Ha MJIOCKOCTU. ['paduueckas MHTepIpeTalus YpaBHEHUS € IBYMs
nepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUS C ABYMS IEPEMEHHBIMH; YTIIOBONH KO3 (UIIMEHT
NPSMOIi; yCIOBHE MapauIeIbHOCTH NPSAMBIX. ['paduKu mMpoCTeHINX HENWHEHHBIX ypaBHEHUIL:
napabosa, runep6oia, OKpyXHOCTb. I'paduueckass HHTEpIIpeTalysl CUCTEM YpaBHEHUH C ABYMs
IIEPEMEHHBIMM.

HepagencrBa. YucnoBele HEPaBEHCTBA U UX CBOWCTBA.

HepaseHcTBO ¢ 01HOM ITepeMeHHOM. PaBHOCHIBHOCTh HEPaBEHCTB. JIMHEHHbBIE HEPAaBEHCTBA
¢ ogHOM nepeMeHHol. KBaaparHele HepaBeHCcTBa. CHCTEMBI HEPABEHCTB C OJJHOW NIEPEMEHHOM.

®yukuun. [lpumepsl  3aBucHMOCTEW; mpsMas NPONOPLUOHAIBHOCTh;  OOpaTHas
IPONOPLHUOHATIBHOCTb. 3aJaHue 3aBUCUMOCTEH (opMmynaMu; BBIYMCICHHS 1O (Qopmyliam.
3aBUCUMOCTH MEXIy BenuyuHamMu. llpumepbl TpaguKOB 3aBUCHUMOCTEH, OTPaKAIOLINX
pEalIbHBIE NIPOLIECCHI.

Yucaosbie ¢pynknum. [lonstue Qynkimu, obracTh NMpUMEHEHUS M OOJACTh 3HAYCHUS
¢ynkuuu. Crioco6sl 3ananus Gynkuun. I'papux Gynkmuu. CoiicTBa GyHKINHU, UX OTpakeHUE
Ha rpaduke. OYHKIIMH, OMKUCHIBAIOILIUE MPIMYIO U OOpPAaTHYIO IPONOPIHUOHAIILHBIE 3aBUCMOCTH,
ux rpaduku u cBoiicta. JIuneitHas ¢pynkuus, e€ rpaduk u cBoiictBa. KBaaparnunas ¢pyHkuus,
e€ rpadpuk u cBoiictBa. CreneHHble (YHKIMM C HATypaJbHBIMM IOKazaTelsMu 2 U 3, UX
rpaduku u cBoiictBa. ['paduku pyHkumit

YucnoBbie mocjegoBaTrebHOCTH. [lOHSATHE YMCIOBOM MOCIEAOBAaTENbHOCTU. 3aJaHHe
M0CJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysoit 1 popmMyIioif N-ro dieHa.

Apudmerrueckas U reoMeTpudeckas nporpeccuu. @opmyssl N-ro wieHa apupMeTHIecKon
U TEeOMETPUYECKOW mporpeccuif, CyMMbl NEpBbIX 7-X UJIeHOB. I300paxkeHHe 4JIE€HOB
apu@MeTUYecKOil U TeOMEeTPUYECKON NpOrpeccuil TOYKaMU KOOPAWHATHOW IUIOCKOCTH.
JInHENHBIN U SKCIOHEHIMATIBHBIN pocT. CI0XKHBIE IPOLIEHTHI.

OnucareabHasi cratucTuka. llpencraBieHve AaHHBIX B BHAE TaONMUI, Jauarpamw,
rpa¢pukoB. CrnyvaiiHas H3MEHYMBOCTb. CTaTHCTHUECKHE XapaKTepUCTHKH HaOopa JaHHBIX:
cpenHee apudmeTrnyeckoe, MeAMaHa, HaumOoJbllee M HaMMEHbIee 3HAYeHUs, pa3Mmax.
[IpencraBieHne 0 BEBIOOPOYHOM HCCIIEIOBAHUU.

CiayuaiiHble COOBITHS W BEpPOATHOCTHb. [IoHATHME O CiaydallHOM OIBITE W CIIy4ailHOM
coObiTum. YactoTta ciydaifHOro coObITHs. CTaTUCTUYECKUN MOAXOJ K MOHSTHUIO BEPOSTHOCTH.
BeposTHOCTH NpPOTHBOIMONOKHBIX COOBITUH. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXKHOCTB cOOBITHIH. Kiaccuueckoe onpeaeneHe BEpOSTHOCTH.

KomOunaropuka. Pemenne  KOMOWHATOpHBIX  3alad  mepebOpoM  BapHaHTOB.
KomOunaTtopHoe mpasuiio ymHokeHHs. [lepecTanoBku U pakropua.

Harasinnasi reomerpusi. Harnsanele npeacraBieHuss o gpurypax Ha IJIOCKOCTH: HpsAMas,
OTpE30K, Jyd, YIOj, JOMAaHas, MHOTIOYIOJBHUK, OKPYKHOCTb, Kpyr. YeThIpEXYroJbHUK,
IPSIMOYTOJIBHUK, KBaJpaT. TpeyroybHUK, BUABI TPEYTOJIBHUKOB. [IpaBuibHbBIE MHOTOYTOJIbHUKH.
B3anMmHOe pacnosioKeHue ABYX IMPSAMBIX, JBYX OKPYXXHOCTEH, NPAMOM M OKPYKHOCTH.
N3o0pakeHne reomeTprudeckux GUryp u ux KOHGpHUTyparmii.

Jlnuna orpeska, jnomaHoi. IlepuMerp MHOroyrosnbHuka. EQvHMIBI M3MEpEHMS IIIMHBIL



W3mepenne IuHbl OTpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM JIUHBIL.

Bunsl yrinos. I'pagycHas mepa yrna. M3mepeHue M IOCTPOEHUE YIVIOB C IOMOILBIO
TpaHcnopTupa. buccekrpuca yria.

[TonstTue miomanu GuUrypsl; eIUMHULBI U3MepeHus Iuiomanu. [lnomane npsMoOyroabHUKA,
kBagpata. [lpubnmkénnoe u3mMepeHue Iomaan GUryp Ha kierdaroil oymare. PaBHoBenukue
¢burypsl. Pazpesanue u cocraBiieHue reoMeTpuyecKux puryp.

Harnsinnaeie npencTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: KyO, mapauieNenure]], npru3ma,
nupamuna, map, chepa, konyc, uunuHap. M3o0paxkenue npoctpancTBeHHBIX Guryp. [Ipumepst
ceyeHuii.  MHororpanHuku.  IIpaBuwibHble ~ MHOrorpaHHuku.  IIpumepsr  pa3BEpTOK
MHOTOTPaHHHUKOB, LIUJIMH/IPa U KOHYyca. M3rotoBieHne Moesneil mpocTpaHCTBEHHBIX QUTYP.

[TonsTre 06béMa; equHUIIBI 00bEMA. OOBEM TPSIMOYTOBHOTO TIapaJUIeNenuea, Kyoa.

[lonsitTue o paeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epKajbHasi CHUMMETPUHU.
N300pakeHre CHMMETPHYHBIX (PUTYD.

I'eomerpuueckue ¢urypsl. [Ipsvbie u yrubsl. Touka, npsmMas, miockocTb. OTpe3okK, Jyd.
VYron. Bunel yrinos. BepTukaiibHble U CMEXHBIE YTIIIbl. bUccekTpurca yria.

[TapannensHble U mepecekaromuecs npsiMble. llepnenaukyinspHeie npsmbie. Teopembl 0O
NapajuIeJIbHOCTH U MEPHEHIUKYISIPHOCTH NpsAMbIX. [lepneHauKkynsp U HakJIOHHAsE K IMPSIMOM.
CepeauHHbIN NEPIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe wmecto To4yek. CBoiicTBa OMCCEKTPUCHI yria U CEPEIHUHHOTO
NEPHEHANKYIISPA K OTPE3KY.

TpeyronbHuk. BpicoTta, MenuaHa, OHCCEKTpuca, CpEIHSAS JIMHHUS — TPEYrOJbHHKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKU; CBOWCTBA U MPU3HAKU PAaBHOOEAPEHHOTO
TpeyrosibHuKa. [Ipu3Hakum  paBeHCTBA  TpPEyroJbHUKOB. HepaBeHCTBO  TpeyrosjbHUKa.
COOTHOIIIEHHUSI MEXAYy CTOPOHAMU M YIJIaMH TpeyrojbHuka. Cymma yrioB TpeyroJibHHUKA.
Buewnue yrnsl Tpeyronbauka. Teopema @aneca. [Tonobue tpeyroabHukos. [lprusHaku nogo0us
TpeyroapHUKoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHT'€HC, KOTAHT'€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa 1 yriioB oT 0 no 18001, mpuBeaeHue k octpomy yriy. Pemienue
IPSIMOYTOJIBHBIX TPEYroJIbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. DopMyisbl,
CBS3BIBAIOIME CHHYC, KOCHHYC, TaHI€HC, KOTAHTE€HC OJHOI0O M TOro e yria. Pemenue
TPEYrOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeUaTeNIbHbBIE TOUKH TPEYTOJbHUKA.

YereipéxyronpHuk. [lapamnenorpamMm, €ro cBOWCTBa W MNpHU3HAKU. [IpAMOYTrOJbHHK,
KBaJpaT, pOMO, UX CBOICTBA U MpHU3HAKK. Tpanenus, cpeaHss JUHUSA TPanelnH.

MHoroyroiabHUK. Beimykiible MHOTOYrojbHUKH. CymMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.
ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. [yra, xopaa. Cekrop, cermeHT. L{eHTpanbHbIil yro, BIMCAHHBIN yIrod;
BEJIMYMHA BIMCAHHOIO Yyria. B3aumMmHOe pacnojokeHue mpsMOM M OKPY)KHOCTH, JBYX
okpyxxHocTel. KacartenbHas 1 cexyas K OKpYXHOCTH, UX CBOMCTBA. BrimcaHHbIE U ONHCAaHHBIE
MHOTOYrOJIbHUKU. OKpYKHOCTb, BIIMCAHHAs B TPEYTOJIBHUK, U OKPY>KHOCTb, OIMCAHHAs OKOJIO
TpPEYroJIbHUKA. BriricaHHbIE M ONUCAaHHBIE OKPY>KHOCTH IPABUJIBHOI'O MHOIOYTOJIbHUKA.

I'eomerpuueckue npeoOpasoBanus. [lonsarue o paBenctBe ¢uryp. IloHsATHE O ABMIKEHUM:
oceBasl M LIEHTpaJibHAsi CUMMETpPUHM, MapajieNbHbI nepeHoc, moBopot. [loHsTHe o momoOuu
(buUryp 1 roMOTETHH.

Pemenne 3amad Ha BBIUMCIEHUE, J0KA3aTEIbCTBO M IOCTPOEHHE C HCIOJIb30BAHMEM
CBOWCTB M3y4YEHHBIX UTYP.

HN3mepeHue reoMeTpuYeCKUX BeJIMYMH. [[muHa oTpeska. PaccTostHue OT TOUKHU 0 MPSIMOM.
Paccrostaie Mexay napasuieIbHbIMU MPSIMBIMHU.

[IepumeTp MHOTOYTOJIBHUKA.

JUIHa OKPY>KHOCTH, YUCJIO T, AJIMHA TYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEXKIY BEIWYMHOW LEHTPAIBHOTO yIrjla M JJIMHOM
JIyTH OKPY>KHOCTH.

[lonstTre mmomaau miIockux @uryp. PaBHOcCOcTaBiIeHHbIE U PABHOBEIMKHE (UTYPBHI.
[Tnomane npsmoyronbHuKa. [Inomaau napannenorpamma, TpeEyrojapHuKa u Tpaneuuu. Inomans



MHoOroyrojpHuka. Ilnomane kpyra u momans cexkropa. CoOOTHOIIEHME MEXAY IUIOMIAIIMU
Mo00HBIX (UTYP.

Pemienue 3a1a4 Ha BBIYMCICHUE U JOKA3aTEIbCTBO C UCTIOIB30BAHUEM U3YYEHHBIX (POPMYIL.

Koopaunarbl. VYpaBHenuwe tnpsmoi. KoopauHatel cepeaunbl  oTpeska. Dopmyna
paccTosHUS MEXY IBYMSI TOUKaMU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bekropsbl. JlnuHa (Mmoxmynb) BekTopa. PaBeHCTBO BekTopoB. KousmnHeapHbIE BEKTOPHI.
Koopaunatsl BekTopa. YMHOXKEHUE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, Pa3jOXKEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIIpHOE TPOU3BEACHHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEeHHbIe NOHATHA. MHOXXECTBO, AJIEMEHT MHOXECTBA. 3aJaHue
MHOKECTB IIEPEUHUCICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. (CTaHIapTHbIE
0003HaueHMsI YUCIOBBIX MHOKECTB. IlycTOoe MHOXECTBO M ero obo3HaueHue. [1oaAMHOXKECTBO.
OObeanHeHUE U IIepeceyeHre MHOXKECTB.

Nnroctpanus OTHOIIEHUI MEXK/y MHOXKECTBAMHU € TIOMOIIIbIO 1UarpaMMm Diinepa-BenHa.

JuieMeHTBl  JOruku. Ornpenenenue. AxkcuomMbl M Teopembl.  JloKa3aTelbCTBO.
JlokazatenbcTBO OT MPOTUBHOTO. Teopema, oopatHas nanHou. [Ipumep u KOHTpIIpuMED.

IToHsATHE O PABHOCUIILHOCTH, CJIE€IOBAHUH, YIOTPEOIEHUE JIOTHYECKUX CBSI30K eCiu..., Mo, 8
MOM U MOJbKO 8 MOM ClIyyae, TIOTHIECKUE CBA3KU U, UTU.

MaremMaTHKa B HCTOpHYeCKOM pa3BUTHM. lcropus dopmupoBaHMs NMOHATHUSA YHCIA:
HaTypaJIbHbIE 4YHCJa, JpOOHM, HEAOCTATOYHOCTh PALMOHAJIBHBIX YHUCEN JJIsi T€OMETPHUYECKHX
U3MepeHuil, uppauroHaabHble yucaa. CTapuHHbIE cUCTeMbl 3anucy yucen. Jpobu B Basuione,
Erunte, Pume. OTkpeiTHE AecATHYHBIX apoOeil. CTapuHHBIE cUCTeMBI Mep. [lecaTndnbie ApoOu
u Mmerpuueckas cucrema Mmep. llosBieHne orpunarenpHslx uyucen W Hynsd. JI. Marmunkuid.
JI. Diinep.

3apoxzaeHue anreOpsl B Henapax apudmeruku. An-Xopesmu. PoxaeHue OykBEHHOM
cumBoaukd. [1. ®epma. @. Buer. P. Jlexkapt. UcTopus Bompoca o HaxoaeHUU GHOpMYIT KOpHEH
anreOpanyeckuX ypaBHEHHMH, HEpa3pelIMMOCTbh B pajJuKajaX ypaBHEHUN CTeNeHH, OoJbliei
yeTeipéx. H. Taptanss, k. Kapgano, H. X. A6ens. 2. Tanya.

N300peTenne MeToa KOOPAMHAT, MO3BOJISIONIETO MEPEBOIUTh M€OMETPUUECKUE OOBEKTHI
Ha s3bIk anreOpsl. P. Jlekapt u II. @epma. Ilpumepsl paznuyHbIX CHCTEM KOOpJIMHAT Ha
IJIOCKOCTH.

3amaua Jleonapno INuzanckoro (®uboHauun) o Kpoimkax, uynciaa PuOoHauyu. 3amaya o
IIaXMaTHOM JTOCKE.

Hcrokn Teopun BEpOSTHOCTER: CTpaxoBoe 11eio, azapTHbie urpsel. [1. @epma u b. Ilackans.
4. bepnynmu. A. H. Konmoropos.

Ot 3emnemepusi k reometpur. [Iudarop u ero mxona. @anec. Apxumen. I[loctpoenus c
MIOMOUIBIO LIUPKYJIA U JIMHENWKH. [locTpoeHne nmpaBMIIbHBIX MHOTOYTOJIBHUKOB. TpHUceKus yria.
KBanparypa kpyra. Yasoenue ky6a. Mcropus uncna n. 3omoroe ceuenue. «Hagana» EBknnna.
JI. Diinep. H. U. Jlobauesckuii. Mcropus nsaroro nocrynarta. CopusM, napajokchl.

3. TemaTu4yeckoe MJIAHUPOBAHUE



Tema ypoka Koua-Bo
4acoB
5 kaacce (204 yaca)
1 IToBTOpEHME Kypca HayaIbHOMN IIKOJIbI 4
2 I'maBa I. HatypanbHble 4ynciia 1 HyJIb 51u
3 I'naBa Il. I3mMepenue BennuuH 394
4 I'masa III. JlenuMOCTh HaTypaIbHBIX YUCEI 254
5 I'maBa IV. OOGbIKHOBEHHBIE T1pOOH 75 4
6 [ToBTOpEHUE 104
6 xiaacc (204 yaca)
1 IloBTOpEeHne 74
2 OtHomenus. [Iponopuuu. IIponeHTsI. 294
3 [lenbie yncia. 374
4 PanmonansHbIe uncia . 43 4
5 JlecsiTmanbie qpoow. 42 4
6 OOBIKHOBEHHBIE U JICCSITHYHBIC APOOH. 294
7 IToBTOpEHME 129
8 JlonoHUTENbHBIE TJIaBBbI. Su4
7 kaace (204 gaca)
1 IToBTOpEHUe 54
2 HarypanbHble yncia 4u
3 PammonaneHblie yncia 64
4 JlencTBUTENbHBIE YHCIIA 114
5 HauanibHble reoMeTpryecKre CBEACHHUS. 10 9
6 OHOUJIEHBI 9y
7 TpeyroJbHUKN. 174
8 MHOrOo4JIeHBbI. 18 gy
9 [TapajutenpHbIC NpsMbIE 134
11 DopMyIBI COKPALIEHHOTO YMHOXKEHUS. 234
12 COOTHOIIIEHHS MEXIy CTOPOHAMU M YTIIaMU TPEYrOJIbHUKA. 18 u
13 AnreOpandeckue apoou. 18 u
14 CreneHs C 1eJIbIM TOKa3aTelIeM. 84
15 JInHeliHbIe ypaBHEHHSI C OJJHUM HEU3BECTHBIM. 74
16 CucreMbl TMHENHBIX YPABHEHHH. 174
17 [loBTOpEHNE MaTEMaTUKH 20y
8 kiacc (204 yaca)

1 IToBTOpEeHME S5y4
2 MHOroyrojabHUKI 144
3 DYHKIMHI 20 g
4 [enictBurenpHble uncia. KBagpaTHele KOpHH. 84
3) KBaznpaTHble ypaBHEHUS. 144
6 Teopema ITudaropa. 64
7 PanmonansHble ypaBHEHUS . 204
8 [TogoGHBIE TPEYTONHLHUKH 149
9 Jluneiinast pyHKIHSL. 9y
10 KBangparuunas pyHKIuS. 154




11 CooTHOIIEHUs MEXY CTOPOHAMHU U YIIIaMH TPEYTOJIbHUKA. 64
12 CucreMbl pallMOHaJIbHBIX YPABHEHUH. 134
13 I'padpraeckuii cnocoO pemeHus CUCTEM 1149
14 OKpy’>KHOCTb 164
15 IToBTOpeHme Kypca anreOpsl 8 Kiacca. 1349
16 HToroBoe noBTOpeHME . 104
9 a kjacc (198 yaca)
1 IToBTOpEeHME 64
2 JIvHeitHbIe HepaBeHCTBA ¢ OJHUM HEM3BECTHBIM 114
3 HepaseHcTBa BTOpOH CTENEHU C OJTHUM HEU3BECTHBIM. 134
4 BexkTopsr . 129
5 PannonansHbIe HEPABEHCTRA. 154
6 MeTo]1 KOOpAMHAT. 104
7 Kopens cTenenn n 204
8 CooTHoIIEHNS MEX/1y CTOPOHAMU U YIJIaMU TPEYroJIbHUKA 144
. CkansipHOe ITPOU3BEICHNE BEKTOPOB.
9 UmcnoBbie MOCIEeI0BATEIBHOCTH. ApupMeTHYeCKast 134
nporpeccusi.
10 JnHa OKpY»KHOCTH M ILTOIIAJIb Kpyra . 124
11 I"'eomerpuueckast nporpeccus. [Tpubinxenus yncer. 144
12 JIBrmxeHue 9y
13 DNeMEHTHI CTATUCTUKH, KOMOMHATOPUKHU U TEOPUHU 134
BEPOSATHOCTH.
14 IToBTOpEeHME 38 u
9 6 kjaacc (198 yaca)
1 IToBTOpeHuUE 64
2 JIuneiiHble HEPAaBEHCTBA C OJHUM HEU3BECTHBIM 114
3 HepaBeHcTBa BTOpOM CTENEHU C OJTHUM HEU3BECTHBIM. 134
4 BekTopsl . 124
5 PanmonanbHble HEpAaBEHCTBA. 154
6 Metoa KoopAuHaT. 10 4
7 Kopens crenenn n 204
8 COOTHOIIEHHS MEXKTy CTOPOHAMH M YIJIAMH TPEYTOJIbHUKA 144q
. CkaJisipHO€ NTPOU3BENEHNE BEKTOPOB.
9 YucnoBble OCIe10BaTENbHOCTH. ApudMeTndeckas 1349
Iporpeccusl.
10 JnHa OKpY>XKHOCTH M ILTOIIAJb KpyTa . 1249
11 ["'eomerpuueckast nporpeccus. Ilpubnmxenus ducer. 144
12 J{Bmxenue 94
13 DJeMEeHTBl CTATUCTUKH, KOMOMHATOPUKH U TEOPUH 134
BEPOSTHOCTH.
14 IToBTOpEHME 384









