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I. Ilianupyemble pe3yJbTaThl 0CBOCHHSA Y1e0HOro npeamera

PanunoHanbHBIE YHCIA

BuinyckHux Hay4umcs.

* TOHUMATD 0COOEHHOCTH JECATUYHON CHCTEMBI CUHCIICHHUSL;

* ONEPUPOBATH MOHATHAMH, CBA3aHHBIMHU C ICIHMOCTBIO HATYPAIBHBIX YHCET;

* BBIP@XATh YHCIA B SKBUBAICHTHBIX (hopmax, BeIOMpas Hambonee NOIXOAAMIYIO B 3aBUCAMOCTH OT
KOHKPETHOM CHUTYalluH;

* CPaBHUBATH | YIIOPSAJIOYHBATEH PAIIHOHAJBHEIC TUCIIa;

* BLINONHATH BBIYHCICHMS C PallMOHAIGHBIMH 9YHCIIAMH, COYeTasd YCTHBIC H IIMCbMEHHBIC MPHEMBI
BEIYMCIIEHHIA, IIPUMEHEHHE KaIbKYJIATOPA,;

* WCITONIB30BATh ITOHATHS ¥ YMEHHMS, CBI3aHHBIE C IPONOPIHOHAIBHOCTEIO BEIIUYUH, IPOLICHTAMH, B X0O/I€
peleHMs MaTeMaTHIECKUX 3a/ad | 3a/1a4 M3 CMEKHBIX TIPEIMETOB, BBIIOIHATL HECIOKHBIC MPAKTHICCKHE
pacu€Thl.

Buinyckrux nomydum 603MOoiCHOCHb.

* TO3HAKOMUTECS ¢ TIO3MIIHOHHBIME CHCTEMAMHE CUHCIICHHS ¢ OCHOBAHHMAMH, OTIHYHBIME OT 10;

* YIIyOHUTh U Pa3BUTH MPEICTABIEHHS O HATYPabHBIX YHCHIAX H CBOHCTBAX JCTHMOCTH;

« HAy49HTHCS WCIONB30BATh TPHEMBI, DALMOHANH3HPYIONIME BEIYHCIEHHS, NPHOGPECTH MPHBBIUKY
KOHTPOJMPOBATE BEIYUCIICHMUSI, BEIOUPAs TOIXOUSIIMH [Tl CUTYallly CII0C00.

JleiicTBUTEIBHBIE YHCIA

Buinycxnux Hayvyumcs:

* UCIIOJIL30BATh HAYAIbHEIE TIPEACTABICHHUS 0 MHOXKECTBE MEUCTBUTEIHHBIX THCEI,

* OIIEPUPOBATH TIOHSTHEM KBAaJPaTHOTO KOPH:, IPUMEHSTE €10 B BEITUC/ICHUSX.

Beinycknux nony4um 603MOACHOCb:

* Pa3BUTH IIPEJICTABIECHHE O IUCIE M YUCIOBBIX CHCTEMAX OT HATYPAIBHBIX 0 JACHCTBATENBHBIX THCEI; O
POJIH BBIUUCIICHUHN B IIPAKTHKE;

* pasBATh W YIIYOWTh 3HAHHS O MNECATHYHOM 3ammcH JeHCTBUTENBHBIX HHcel (MEePHONMYCCKHE U
HETepUoAnIecKue Apoon).

H3mepenus, NpuOIAKEHH, OLEHKH

BuvinyckHuk Hay4umcs.

* HCIIONB30BATH B XOJE PEIICHHS 3a1ad dJIeMEHTApHEIE IPe/ICTaBICHNs, CBA3aHHbIE ¢ TPUOIIKEHHBIME
3HAYCHUAMH BEJINYHH.,

BuinyckHUK ROIYH4UM 603MOHCHOCHb.!

 TOHSTH, YTO UHCIOBHIC JaHHBIE, KOTOPHIC WMCIIONB3YIOTCA JUIS XapaKTEPUCTHKH OOBEKTOB
OKPYIKAIOIIEr0 MHpa, SIBIAIOTCS MPEHMYINECTBEHHO NPUOTMIKEHHBIME, YTO [0 3allUCH TPHOMMKEHHBIX
3Ha4YeHUH, cojepKamuxcs B WHOOPMAIMOHHBIX HCTOYHHMKAX, MOXHO CYAHTHE O IOTPEIIHOCTH
MPUOIIIKEHNS;

e MOHATB, YTO IOTPENIHOCTH PE3YNIbTaTa BEMYMCICHUH NODKHA OBITH COM3MEpUMA C IHOTPEITHOCTBIO
WCXO/HBIX JIaHHBIX.

AnreGpandecKkue BHIPaKeHHS

Buinycknux nayyumcs:

* OIepHpOBATh TOHATHIMH «TOXKIECTBO», «TOXIECTBEHHOE IPeoOpasoOBaHHE», PeIIaTh 3aaatH,
comeprkaire OyKBEHHBIE TaHHBIE, paboTaTh ¢ GopMyIamu;

* BEIIONHATL NpeoOpa3soBaHMs BEIPAKECHHM, COMEPIXKAIMX CTEMNEHH C LENbIMM IOKa3aTesMH M
KBaJpaTHbIe KOPHHU;

* BBITOJHAT TOXKJECTBEHHbIE IIPe00pa3zoBaHus PAIMOHAIBHBIX BRIPAKCHUH HA OCHOBE IIPABHJI NEHCTBUH
HaJl MHOTOWIEHAMH ¥ are0pandecKuMu JIpoOsIMH;

* BLIIOJHATH Pa3lIOKEHUE MHOTOYIECHOB Ha MHOKHUTEIIH.

Buinycxnux nonyvum 603MOHNCHOCHb HAYYUMBCA:

* BEITIONHSTH MHOTOIIATOBEIE TPe0Opa3soBaHus PALHOHANBHEIX BEIPAKEHUH, IIPUMEHSS IAPOKUHE Habop
crroco6oB ¥ NpHEMOB NPUMEHATH TOXKICCTBEHHEIC IPe00pasoBaHus U PeINCHHU: 3alad W3 PasTuvHbBIX
pa3eNIoB Kypea (HalpuMep, U HaXo)KIeHHs HaubOobIIero/HanMeHBIIero 3HAYCH S BEIPAKCH).



YpaBHeHHs

Buinyckruk Haydumcs:

* peInaTh OCHOBHBIE BU/IBI PAIMOHATBHBIX YPABHEHUH C OJIHOH MEPEMEHHOMH, CHCTEMBI IBYX YPaBHCHHH C
IBYMS IEPEMEHHBIMH;

* TIOHMMATh YpPABHEHHWE KaK BAKHEWIIYI0O MAaTEMaTHHYECKYi0 MOJENb [IJIs ONMCAHHA M H3YyHYCHHA
Pa3sHOOGPA3HBIX PEANbHBIX CHTYAIMH, PEIIaTh TEKCTOBBIE 3a/ja4y allre0pandecKiM METOIOM;

* IpEMEHATH rpadwdeckue MpeACTaBICHUs /Ul UCCIEN0BaHNUs YPaBHEHHH, HCCIEIOBAHAS U PEIICHUS
CHCTEM YPaBHEHUH C JIBYMS IEPEMEHHBIMH.

BulnyckHuK noay4un 603MOHCHOCMb.

* OBJIAJIETH CTICIUATLHBIMA IPHEMAME PEIIIEHAS yPABHEHUH U CHCTEM YPaBHEHMH,; YBEPECHHO NIPHMEHATE
anmapar ypaBHEHHH Ul pelIeHHs] pa3HOOOPa3HBIX 3a1a4 U3 MaTEMAaTHKH, CMEXKHEIX IPEIMETOB, IPAKTHKH;

* TIpEMEHsTh TpadUdYecKue INPEICTABICHHS U MCCIEOBAHAA YPABHEHWH, CHCTEM YpaBHCHHI,
cojepKamux OyKBeHHbIE KO3 QHITHEHTEI.

HepaBeHncTBa

Beinycknux nay4umecs:

* [OHWMATh U IPUMEHSTh TEPMHHOJOTHIO H CHMBOJIMKY, CBS38HHBIC C OTHOIICHHEM HEPABEHCTBA,
CBOMCTBA YHCJIOBBIX HEPABEHCTB;

+ pemarh JIMHEWHBIC HEpaBeHCTBA C OJHOM IEepeMEHHOW MW HX CHCTEMBI; pEIlaTh KBAJIPAaTHBIC
HEpaBEeHCTBA C OIOPOH Ha rpaduuecKue IPEICTABICHNUS,

* IPHMEHSTh aliapaT HepaBeHCTB I PEIICHNS 3a/1a4 M3 PasIuIHbIX Pa3/elioB Kypca.

BovinyckHuk nomyyum 603MOANCHOCb HAYYUMbCA!

* pa3HO0OPa3HEIM IIPHEMAM [I0Ka3aTebCTBA HEPABEHCTB; YBEPEHHO MIPUMEHSTD alllapaT HEPABEHCTB I
peleHus pasHo0OPasHBIX MATEMAaTHUECKHX 3a]1a4 U 38/1a4 U3 CMEKHBIX IPSIMETOB, IPaKTHKH;

* OpUMeHSTh TrpadWyeckde IPEACTABICHHA [UIS MCCIIENOBAHUS HEPABCHCTB, CHCTEM HEPaBEHCTB,
cojiepKaImux OyKBeHHbIE KO3 (GUIHEHTEL

OcuoBHbIe MoHATHS. YHca0BBIE PyHKIHN

Buinycknux nayyumcs:

e [OHAMAaTh ¥ MCHONB30BaTh (GYHKIMOHAIBHBIE IOHATHA W A3bIK (TEPMHHBI, CHMBOJIHIECKHE
0003HaYeHHU);

* CTPOHTH Tpad¥KH >IeMEeHTapHBIX GYHKIWMI; HCCIe0BaTh CBOMCTBA YMCIIOBBIX (YHKIHIl HAa OCHOBE
M3yUEHHS TIOBEIEHHS UX rpadHKoB;

* TOHUMATH QYHKIHMIO KaK BAXKHEHIIYI0O MAaTeMAaTHIECKyIO MOJIENb JUIA OMMCAHMUS [IPOLECCOB U SIBICHHH
OKpYKAIOIIEro MUpa, MPUMEHATh QYHKIMOHATRHBIN A3BIK /LIS ONMCAHUS U MCCIEOBAHMS 3aBHCHMOCTEH
MEXKIY (H3AYSCKUMU BEJINIMHAMY.

BbinyckHUK NOLYYUM 803MOACHOCTIb HAYYUMBCA:

* IPOBOJIATE HCCIEI0BAHES, CBSI3AHHBIE C U3ydeHHEM CBOMCTB QYHKIMH, B TOM YHCIIE C HCTIOJIB30BAHHEM
KOMITBIOTEpA; HAa OCHOBE Ipad¥KOB M3y4YEHHBIX (QYHKIHH CTPOMTH Oonee CIOXKHBIE rpaduku (KyCOTHO-
3a/JaHHBIE, C KBBIKOJIOTHIMI TOYKAMH H T. IL.);

* UCMOB30BATh (PYHKIMOHATBHBIE [IPECTABICHN] H CBONCTBA QYHKIMH IS PEIICHHS MaTeMaTHICCKHUX
3a]a4 U3 Pa3IMYHBIX Pa3zesoB Kypea.

YucaoBbie MOCIe0BATETbHOCTH

BoinyckHuKk HAy4Umcs.;

* IOHUMATH ¥ HCIONB30BATh A3BIK N0CIE0BATENEHOCTEH (TEPMHHBL, CHMBOTHYECKHE 0003HAYEHNUA);

* IpUMEHATH HOPMYIBL, CBA3aHHBIC ¢ apH(METHIECKOM M IeOMETPHYECKOM mporpeccuel, U ammapar,
c()OpPMHUPOBAHHBIN [IPH M3YUCHHUH JAPYTHX Pa3/eiioB Kypca, K PEIICHHIO 3a/{aq, B TOM JHCJIe ¢ KOHTEKCTOM M3
peanbHON XKHU3HH.

BulnycKHUK ROLYYUM 803MONCHOCMb HAYHUMbCAL:

* pemath KOMOMHMpPOBAHHBIE 332Ul ¢ IPHMEHEHHEeM (OpPMyI N-ro WieHa U CyMMBI IIEPBEIX N 4ICHOB
aprbMeTHIECKON ¥ reOMETPHYECKON IIPOTrPECCHH, IPUMEHSS TIPH 3TOM allllapaT ypaBHEHUH H HePaBCHCTE;

* TIOHUMATh apU(PMETHIECKYIO ¥ TEOMETPHYECKYIO MIPOTPECCHIO KaK (GyHKINM HATYPAIBHOTO apryMeHTa;
CBA3BIBATHL  apU(METHYECKYH0 IPOTPECCHIO €  JIMHEHHBIM  POCTOM, T[EOMETPHYECKylo — C
9KCIIOHEHIIHATIBHBIM POCTOM.



OnucaTeJbHAS CTATHCTHKA

Beinyckrux nayyumes

HCTIONB30BATE IPOCTEHIIIHE CIOCOOBI IIPE/ICTABICHNUS U aHAITi3a CTATHCTHICCKUX JaHHBIX.

BoinyckHuk nony4um 603MONCHOCHb

IprOGpPECTH TEpPBOHAYANBHEIA OIBIT OpraHus3aué cOopa JaHHBIX TIPH MPOBEASHHM OIpoOca
06IIECTBEHHOTO MHEHHS, OCYIIECTRIIATE MX aHAIN3, IPEICTABIATh Pe3yNbTaThl OIpoca B BHIE TabIMLEL
JIHarpaMMBL.

Curyqaiinbie coOBITHSI H BEPOATHOCTD

Buinyckrux nay4umcs

HAXO/UTh OTHOCUTEIBHYIO 9aCTOTY M BEPOATHOCTH CITyJafHOro COOBITHS.

Buinycknuk noay4um 603MO*CHOCHb

TPHOGPECTH OIBIT IPOBELCHENS CIyJaifHBIX SKCIIEPHMEHTOB, B TOM YHCJIE C OMOMIBIO KOMIIBIOTEPHOTO
MOJIEIAPOBAHFS, HHTEPIPETAIHHA HX PE3Y/ILTATOB.

Kom0unaTtopuka

Buinycknuk naydumcs

pemnaTh KOMOMHATOPHBIE 3a/1a4k Ha HaXOXK/ICHHE TiCTa OOBEKTOB Ml KOMOHHAIIAH.
BuinyckHuk noAy4um 603mMONCHOCHb

Hay9HTHCS HEKOTOPHIM CIIEHHAIBHEIM IIPHEMaM pEIleHus] KOMOWHATOPHBIX 3a/1ad.

Harnsanast reomeTpus

BoinyckHux Hay4umcs.

* pacrosHaBaTh H4 4YepTeXaX, PHUCYHKAaX, MOJENIX ¥ B OKPYKAIOMEM MHPE [IIOCKHE H
POCTPAHCTBEHHBIE FeOMeTpHIeCKue QUIYDEI;

* pacmo3HaBaTh pasBEPTKH KyOa, MPSMOYTONBHOTO Iapallelienune/ia, IpaBUIbHOH MHPAMHIEL,
HAIAHIPA U KOHYCa;

* CTPOUTH PasBEPTKHU Kyba U IPAMOYTOIEHOTO MapalieetIIe/a;

* ompeieNsATh M0 NHHEHHBIM pasMepaM pasBEPTKH (GHUIYpH IMHEHHBIE pasMephl Camoil (QHUrypel, H
Hao0opoT;

* BEIYUCIIATE 00BEM IPSIMOYTOIBEHOrO IIapallIe/IeTuIe/a.

BblnyCKHUK ROTYHUN B03MOICHOCHL HAYHUMBCSL.

* HAyUHTHCS BBEMHCIATE OOBEMBI NPOCTPAHCTBEHHBIX TIE€OMETPHYECKUX (GUIYp, COCTAaBICHHBIX H3
IPSIMOYTONBHBIX TIapaslieenuIe/ 0B,

* YITyGHTB U Pa3BUThH PEACTABICHAS O MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PHUIypax;

* HAYYMThCS IPUMEHSTH TOHATHE Pa3BEPTKH NI BEIIOIHEHHUS IPAKTHIECKUX PAacIETOB.

I'eomerpudeckue GUIypbl

Beinycknux naywumcs.

* TIOJIB30BAThCS A3LIKOM T€OMETPHH UIS OINMCAHHUS IPEJIMETOB OKPYIKAIOINEr0 MHUpa U HX B3aHMHOTO
PacIOIOKEHHUA;

* PacIIO3HABATh ¥ H300paXKaTh HA YEPTEKAX U PHCYHKAX F€OMETPUYECKAE (GUIyphl U X KOHQHUTYpaliy;

* HAXOIUTH 3HAUCHHS [UIMH JTHHEHHBIX 3JIEMEHTOB (UIYp W MX OTHOIIEHHS, IPajyCHyIO Mepy yrios ot 0
no 180°, mpumeHsst OmNpeNeNeHws, CBOMCTBA M TPU3HAKH (QUIyp M KX 3JIEMEHTOB, OTHOIUCHHS buryp
(paBeHCTBO, M0100¥E, CHMMETPHH, TIOBOPOT, IapajlIeIbHBINA IEPEHOC);

* ONEPUPOBATH ¢ HAYAIBHBIMA MOHATHAMHA TPHTOHOMETPHH ¥ BBIIONHATE 3IEMEHTAPHBIC ONEpalliy Hajl
(YHKIUSIMA YTIIOB;

* pelnaTh 3aaYd Ha JOKA3aTelbCTBO, ONMPAsCch Ha M3ydYEHHBIE CBOMCTBA (QUIyp W OTHOLICHHH MEXIY
' HAMH U IIPEMEHSS H3YICHHBIE METOIBI I0KA3aTENbCTB;

* pelarh HECIOKHBIE 3a1a9 Ha IIOCTPOSHHE, IPAMEHSISE OCHOBHBIE alrOPHTMEL IIOCTPOSHHUS ¢ IIOMOIIBFO
UPKYJIS U JIHHEHKH,

* peIaTh MPOCTEiInNe ITaHAMETPHYECKHE 3a/1a4u B IPOCTPAHCTRE.

BuinyckHuk noayuum 603mo*CHOCMb HAYYUMbCAL

* OBJIJIETh METONAMH PEIIEHHs 3a[Ja4Y Ha BHUUCICHHS U JI0KA3aTEJbCTBA: METONOM OT MPOTHBHOIO,
METOIOM ITOJ00Hs, METOIOM Iepebopa BApUaHTOB ¥ METOLOM I€OMETPHIECKUAX MECT TOYEK;



* IpHoOpecTH ONBIT NPUMEHEHHs airedpaddyeckoro M TPHIOHOMETPHYECKOrO ammapara H ujei
JIBYDKEHHS [IPH PEIIEHUH FeOMETPHYECKUX 3a/1aY;

* OBJIAJETh TPAJMIEOHHON CXEMOH pemeHus 3a7a4d Ha MOCTPOCHHE C MOMOIIBIO [HPKYId H JTUHEHKH;
aHaM3, TOCTPOCHHE, J0KA3aTENLCTBO M HCCIIC/I0BAHNUE;

* HAy4YHTHCA pEmarh 3a/jaud Ha IMOCTPOCHHE METOHOM TeOMETPHYECKOro MECTa TOYCK H MCTOLOM
mo100ust;

* TIpuOOPECTH OIBIT MCCIIENOBAHUS CBOMCTB ILIAHUMCTPUYECKHX Gburyp ¢ mOMOIMBIO KOMIIBIOTEPHBIX
IporpamM;

* mpHOOPECTH ONBIT BBHINONHEHHS NPOSKTOB TIO TeEMaM: «'eoMerpudeckde npeobpa3oBaHus Ha
mockocTy, «IlocTpoeHne OTPE3KOB 10 GopMyIIey.

H3mepenne reoMeTpHYECKHX BEJTHYHH

Buinycknux Hayuumcs:

* HCIOJIB30BATH CBOMCTBA U3MEPEHHMS JUIHMH, TIIOIMAAEH W yIiioB IIpH PEIICHHH 33134 Ha HaXOXICHHE
JUIHHBI OTPe3Ka, JTHHE! OKPYXKHOCTH, JUIMHBI J{yTH OKPY)XHOCTH, IPaJlyCHOM MEpHI yIIa;

* BEIYUCIATH IUIOMALM TPEYrodbHUKOB, MPSMOYTOIBHUKOB, MapalIelorpaMMOB, Tpamerui, Kpyros u
CEKTOpOB;

* BEIYUCIIATH JJIMHY OKPYIKHOCTH, JTHHY AyTH OKPY’KHOCTH;

« BBIUWC/IAT JUIHHBI JTHHENHBIX IEMEHTOB (QUIyp M MX YIIIBI, HCIIONB3YsA (OPMYIIBI IIHHBI OKPYKHOCTH
H JUIAHEI TyTH OKPYXKHOCTH, (pOpMyIIsI ILtomane# buryp;

* pemarh 3a7a4d HA JOKa3aTebCTBO C HCIOTB30BAHUEM (OPMYI JUIHHBI OKPYKHOCTH M JUIHMHBI IyTH
OKpYKHOCTH, (opMyIl ITomanel Quryp;

« pelaTh IPAKTHIECKUE 3a71a49H, CBA3aHHbBIC C HAXOXKICHHEM I€OMETPHISCKUX BEIMIHH (HCIIONB3Ys IIPA
HEOOXOMMMOCTH CIIPABOYHAKA ¥ TEXHHYECKHE CPEJICTBA).

BuinyckHuk nony4um 603MO*CHOCHb HAYHUMbCAL!

+ BBHMMCIATH IUIOMANM (UIyp, COCTABIEHHBIX M3 JByX MM Oolee TNPAMOYIrOJBHHKOB,
NapajUIeNIOrPaMMOB, TPEYTOIBHUKOB, KpyTa H CeKTOPa;

e  BHUMCIATH IUIOIMIAJA  MHOIOYIOJBHWKOB,  HCIOIb3ys  OTHOUICHHS  PABHOBEJMKOCTH H
PaBHOCOCTaBICHHOCTH;

* IPUMEHATH anreGpandecKhit ¥ TPUrOHOMETPUYECKAH) annapar W WK JBIKEHHA [PU PEIICHIH 3al1aq
Ha BEIYKMCJICHHE TIOIMa e MHOTOYTOIEHHKOB.

Koopaunars!

Buinycknux nay4umecs.

* BEIUHUCIIATE JUIMAY OTPe3Ka [0 KOOPAUHATaM €r0 KOHI[OB; BEIMUCIIATE KOOPANHATEI CEPEIMHBI OTPE3Ka,

* UCIIONB30BATh KOOPIMHATHBIN METOJ UL H3YYEHUS CBOHCTB IPSIMBIX U OKpY’KHOCTEH,

BbInyCKHUK ROTYYUM 603MOHCHOCHI HAYHUMbCA!

* OBJIAJIETH KOOPIHHATHEIM METOJIOM PELIEHMS 3a/1a4 Ha BEIIHCICHHS U I0Ka3aTe/IbCTBA,

* MPHOOPECTH ONBIT WCIONB30BAHMA KOMIBIOTCPHBIX HPOTpaMM JUIS aHamu3a 9acTHRIX CIIydach
B3aUMHOI'0 PACIIOIOKEHHS OKPYKHOCTEH U MPSIMBIX;

* IpHOGPECTH OMBIT BHIIONHEHHS MPOEKTOB Ha Temy «lIpuMeHeHHe KOOPAMHATHOTO METOAA TIPH
peleH:H 3a/1a4 Ha BEMMUCIECHHS U JI0Ka3aTe/IbCTBaY.

BekTopsl

Beinycknux nay4umeca.

* OIEepHpOBaTh C BEKTOPAMH: HAXOMUTH CyMMY H PasHOCTB JBYX BEKTOPOB, 33/laHHBIX COMETPHHCCKH,
HaXOJUTh BEKTOP, PAaBHBIA IMPOM3BEIEHUIO 3a/[AHHOTO BEKTOPA Ha YUCIIO;

* HAXOMUTH /IS BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JUIMHY BEKTOpa, KOOPAUHATEI CyMMBI ¥ Pa3HOCTH
IByX Hu 60jiee BEKTOPOB, KOOPAHHATEI NPOU3BEACHHS BEKTOpa HAa HYUCIIO, MPUMEHSS TIPH HE0OX0IUMOCTH
coueraTebHBIH, IIePEMECTUTENBHBI U PacpeIeIUTEIbHBIA 3aKOHB;

 BEIYHCIINTH CKAAPHOE MPOU3BEICHHE BEKTOPOB, HAXOIMTH YrOJl MEMAy BEKTOpaMH, yCTAHABIMBATEH
MEPICHIUKYISIPHOCTE TIPAMBIX.

BulnyckHuK nonysum 603MOACHOCHb HAYYUMBCAL!

* OBITAJIETh BEKTOPHBEIM METOJIOM JUIs PEIIeHUs 3a/iad Ha BEIYHUCICHU B I0Ka3aTCIBCTBA,

* IPHOGPECTH OIBIT BBITOIHEHUS IPOEKTOB HA TEMY «IIPAUMECHEHHE BEKTOPHOTO METOZA MPH PCIICHHH
3a/1a4 HA BEIYMCIICHUS U J10KA3aTEIbCTBAY.



JIuuHocTHBIE, METATIPEIMETHBIE U IIPEAMETHbIE Pe3YJILTAThI 0CBOCHH y4eOHOro mpeamMera, Kypca
aaredpbl

IIporpamMma mO3BONSIET JOOMBATHCS CHIEAYIOMUX PE3YJIbTATOB OCBOCHHS o0pa3oBaTenbHOR IPOTPAMMBI
OCHOBHOTO 061mero obpa3oBaHus.

JTuunocmrble:

1) cOpMHUPOBAHHOCTH OTBETCTBEHHOI'O OTHOILICHUS K YUYEHHIO, FOTOBHOCTD 2§
crrocoOHOCTH obydaromuxcs K camMOpa3BHTHIO %8 camMo00pa3oBaHHIO Ha OCHOBE
MOTMBAIMM K OOYYeHMIO H  TO3HAHWIO, BBHIOOPY  JHambHEHmero o0pa3oBaHMs — Ha baze
OpPHEHTHPOBKH B MHpe pogeccuit u mpodeccHOHAIBHBIX MPEATIOYTCHHUH,

OCO3HAHHOMY IOCTPOEHHIO MHMBUIYalbHOH 00pasoBaTe/bHOR TPACKTOPHH C y4ETOM YCTOWYHBEIX
[I03HaBaTeIbHEIX HHTEPECOB;

2) yMeHWe SCHO, TOYHO, TPaMOTHO WU3JaraTh CBOM MBICIH B YCTHOH ¥  IHCBMEHHOH
peun, IOHUMATh CMBICT ITOCTABIIEHHOM 3a1a4, BEICTpauBaTh apryMeHTaIuIo,
OPUBOIUTE IPHMEPHI B KOHTPIIPUMEPEL;

3) mpeicTaBieHUe O MAaTEMATHYECKOM Hayke Kak cdepe UemoBEUeCKOH JeATeNbHOCTH, 06 sramax eé
pasBUTHUS, O €€ 3HAUMMOCTH IS Pa3BUTHS THBAIIH3AIIAH,

4) KPHTHYHOCTh MBIIIIEHUS, yMeHue pacIio3HaBaTh JTOTHYECKH HEKOPPEKTHEIE
BBICKA3bIBAHMS, OTJIHYATE FHIIOTE3Y OT daxTa;

5) KpeaTHBHOCTh MBIUUICHHS, WHHIMATHABA, HAXOIYUBOCTb, AKTHBHOCTb IIPH PELICHHH anredpandgecKux
3amad;

6) YMEHHUE KOHTPOJIUPOBATE IIPOIECC %} pesyseTar yueOHOH MaTeMaTHIeCKOH
eI TeTbHOCTH;

7) cmocoGHOCTh K SMONHOHAILHOMY BOCHPHATHIO MaTEMaTHYCCKHX 00BEKTOB, 3a1ad, pELICHHH,
pacCcyKIEHHN.

Memanpeomemnbie:

1) yMeHHE caMOCTOSTEBHO [IAHNPOBATE ANbTEPHATHBHBIE Ty TH AOCTIDKCHHS LEeNeH, 0COSHAHHO BBIOMpATH
nanboiee 3¢ dekTUBHBIE CI0cOOB! pemenus y4eOHBIX U O3HABATEIIPHBIX 3a/1249;

2) yMeHHE OCYIIECTBISTH KOHTPOIb IO PE3yNbTaTy M IO crioco0y NEHCTBHA Ha yPOBHC IIPOM3BOJBHOIO
BHHMaHHA u BHOCHTB HEOOXOIUMBIE KOPPEKTUBEL;
3)  yMeHHe  aeKBaTHO  OLEHWBATh  NPABHILHOCT ~ WIM  OMHOOYHOCTH  BBIIONHEHMA
yueGHOM  3amayn, €€  OOBEKTHBHYIO  TPYJHOCTH  H coOCTBEHHBIE  BO3MOJKHOCTH €€

PELICHUS;

4) OCO3HAHHOE BJIaJICHAE JIOTHYECKUMH JeHCTBHAMHA OTIPEICIIEHHS TIOHATHH,
06001menns, YCTaHOBIICHHUS aHaJIOruH, KaccubUKauu Ha OCHOBE
CaMOCTOSTEIIBHOTO BEIOODA OCHOBaHUM u KpUTEPUEB, YCTaHOBJICHHS POIOBHIOBBIX
CBSI3EH;

5) yMEHHE yCTaHaBIIABAaTh NPHYUHHO-CIIEACTBEHHBIE CBA3H; CTPOUTH JIOTUYECKOE
paccyXIcHHE, YMO3aKITIOYEHHE (MHIYKTHBHOE, JIETYKTHBHOE U o AHAJIOTHH) 5§
BBIBOJIBI;

6) yMEHHE CO3/1aBaTh, MIPUMEHSTE 51 peoOpa3oBEIBaTh 3HAKOBO- CHMBOJIMYECKHE

cpencTBa,  MOJENM M CXeMBl I PELICHHA yaeOHBIX W TI03HABAaTEIBHBIX  3ajad,
7) yMeHHWe OpPraHW30BbIBaTE y4eOHOE COTPYIHHYCCTBO M COBMECTHYIO ACATCNBRHOCTE C YUMTCICM H
CBepCTHHKAMHM: OIPEAETATh LEIH, PaCIpeeeHue GyHKIWMH U ponel y4acTHHKOB, B3aUMOJICHCTBHC H
obume criocobs! paboTel; yMeHHe paboTaTs B IPyNIe: HaXOMUTh O0IIee PEIeHHE U paspemarh KOH(IIUKTEI
Ha OCHOBE COINIACOBAHHMS [O3MNMH M Y4&Ta HMHTEPEcOB; CIyllarh TNapTHEpa; (GOpMYIHPOBATS,

apryMeHTHPOBATh %4 oTcTauBarh cBOE MHEHHE;
8) chopmupoBaHHOCTs Y4eOHOH ¥ OGMIENOIB30BATEIBCKOM KOMIIETEHTHOCTH B 001aCTH HCIIONB30BAHUS
HH(OPMALUOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (MK T-KOMIIETEeHTHOCTH);

9) mepBOHauyalbHBIC IpeACTaBIeHHs 00 HAesX H O  METOAaX  MaTeMaTHKH  KaK 06
VHHBEPCATHHOM  S3bIKe HAYKH W  TEXHHKH, O  CpPEICTBE  MOJCTHPOBAHHMA SBICHAH H
IPOLIECCOB;



Ilpeomemnvie:
1) ymenwme  paboraTh ¢  MareMarHYeCKMM  TEKCTOM (cTpyKTYypHpOBaHHE,  HU3BICYCHHE
HeoOXxomuMoM uHOopMaImK), TOYHO ¥ TPaMOTHO BBIpaKaTh CBOW MBICIH B YCTHOM W NHMCBMEHHOM peuH,

IIPUMEHSISI MaTEMaTHYECKYIO TEPMHHOJIOTHIO H CHMBOJIHKY,
YCIIONIE30BATh pasuYHbIe S3BIKH MaTeMaTHKH (croBecHBIH, CHMBOJIMYECKHH,
rpabmgeckuii), 0OOCHOBBIBATH CYXIEHUA, ITPOBOIUTH KiaccuuKaluio, M0Ka3sBaTh MaTeMaTHICCKHE
YTBEPKACHHUS,

2) BnageHde ~ 0a30BBIM  IIOHATHHHBIM  amnnapaToM:  HMETh  NPEICTaBICHHE O  HHCIE,
BIIAJICHHE CHMBOJLHBIM S36IKOM aireOpsl, 3HAHHWE O3IEMEHTapHBIX (YHKIMOHAIBHBIX 3aBHCHMOCTEH,
dbopMHpOBaHHE NPEJCTABICHMI O CTATHCTHYECKHX 3aKOHOMEPHOCTAX B PEATBHOM MHPE H O PasiHBIX
crmoco6ax MX M3ydeHHs, o6 OCOGEHHOCTSX BBIBOJOB M IIPOTHO30B, HOCAIIMX BEPOSTHOCTHBIA XapakTep;
3) yMeHHe BHIIOJHATH anreGpandeckue IpeoOpa3oBaHus PalMOHATBHEX BRIPAKCHUH, TPUMEHATE HX JULL
petnenys yqeGHBIX MaTeMaTHIECKHUX 3a/1a4 ¥ 3a/1a4, BOSHHKAIOIIMX B CMEKHBIX yaeOHbBIX IIpeIMeTax;

4) yMEHHE TI0JI30BaThCA MaTeMaTHIeCKUMHU popmynamu " CaMOCTOSTENBEHO
COCTABNIATH  (POPMYJIBI ~ 3aBUCHMOCTEH  MEXAy  BeIMIAHAMH  HAa ~ OCHOBE 0606menus
YACTHBIX CJIy4acB M AKCIIEPUMEHTA;

5) yMeHWe pellaTh JMHEHHbIC ypaBHEHHS M HEPaBCHCTBA, a TAKKe NPHBOAWMBIC K HHAM YPaBHCHHS,
HEpaBEHCTBA, CHCTEMbl; MNPHMEHATH TpadudyecKWe NPEACTaBICHUS JUIA PEIICHHS W HMCCICIOBAHNA
ypaBHEHUH, HEpPaBEeHCTB, CHCTEM; IPUMEHSTh
IONydeHHBIC ~ YMEHHA Ui pElIeHHs  3aja4 M3  MaTeMaTMKM,  CMEXHBIX  IPEIMCTOB,
TPaKTHKH;

6) osmameHne  cucTeMod  (QYHKIMOHAIBHBIX  NOHATHH, GYHKIMOHANBHBIM ~ A3BIKOM U
CUMBOIIUKOH, YMEHHUE CTPOMTE rpad Ky (GyHKIHUH, OIIUCBHIBATH X CBOMCTBA,
HCIIONB30BaTh byHKIOHATBEHO-TpapHUIECKUE NIpEACTaBICHUA JUIS OTIHCaHuUsA 51
aHaym3a MaTeMaTHYECKHX 3aa4 7§ pearbHBIX 3aBUCHUMOCTEH;

7) OBJIaICHUE OCHOBHBIMH criocobamu MPEACTABICHHA U aHamm3a CTATHCTUYECKHX
J@HHBIX;

8) yMeHHe NPUMEHATh W3yUYCHHBIC TOHATHSA, PE3y/IbTaThl W METOMBI IIPH PEIICHWM 3a1ad U3 pasIHHHBIX
paszenos Kypca, B TOM yucle 3ajaq, HE CBOISIHAXCS K
HEIOCPEACTBEHHOMY TPHMEHEHHIO U3BECTHBIX aITOPHTMOB.

JInuHOCTHBIE, METANPEMETHBIE M NpPEAMETHbIE Pe3yJbTAThl OCBOCHHS INPEIMETa TIeOMETPHH 7-9
KJ1ace.

IIporpaMma 06GeCIIeuMBAET JOCTIKEHHE CIIEAYIONEX Pe3ylbTATOB OCBOCHHS 00pa30BATEbHOM MPOrpaMMbl
OCHOBHOTO 061ero 06pa3zoBaHus:

JIUMHOCHHBIE:

1) opMEpOBaHHE OTBETCTBEHHOTO OTHOLICHHS K YUIEHHIO, TOTOBHOCTH H CIOCOOHOCTH OOyHarommXcs K
CAMOPA3BUTHIO H C€aMOOOpa30BAHMIO HA OCHOBE MOTHBALMH K OOYYCHWIO H MO3HAHHIO, BEIOOPY
nanbHelimero o6pa3oBaHMs Ha 0ase OPHEHTHPOBKM B Mupe mpodeccuit u npoeccHoHaAIBHBIX
NPEIIOYTEHNH, OCO3HAHHOMY [OCTPOCHHIO HWHIMBHIYATbHOH 0OpasoBaTeNbHOH TPAcKTOPHH € y4ETOM
YCTOWYHMBBIX TT03HABATENBHBIX HHTEPECOB;

2) GopMHUpOBaHWE IENOCTHOTO MHMPOBO33PEHHMs, COOTBETCTBYIOMIETO COBPEMCHHOMY YPOBHIO Pa3BHTHA
HayKU U 0OINECTBEHHOH IIPaKTHKH;

3) hopMHpOBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTU B OOIICHHM ¥ COTPYIHHYECTBE CO CBEPCTHHKAMH,
CTAPIIMMH M MIQIIAMH B 00pa3soBaTeNbHOHN, OOIIECTBEHHO IONIE3HOH, yaeOHO-HCCIIeI0BAaTENbCKOM,
TBOPYECKOHN ¥ APYIUX BUAAX HESTEITBHOCTH;

4) yMeHHe CHO, TOYHO, TPAMOTHO M3/1araTh CBOM MBIC/H B YCTHOH ¥ ITHCHMCHHOW PEYH, [IOHUMATh CMBICT
OCTABJICHHOMN 3a/1a9H, BEICTPAHBATh apryMEHTAIHIO, IIPHBOIUTE IIPHMEPBL B KOHTPIPHMEDPBL,

5) KPUTHYHOCTH MEBINLICHHS, YMEHHE DACTIO3HABATH JIOTMYECKH HEKOPPEKTHBIE BBICKA3LIBAHWS, OTIMYATH
rUIoTesy ot ¢akra;

6) KpeaTHBHOCTH MBIIUICHUS, HHHIMATHBY, HAXOMYMBOCTH, AKTHBHOCTh NP PEMICHHH TCOMCTPHICCKHX
3ajad;

7) yMeHHe KOHTPOJIMPOBATh [POIECC H Pe3yIbTaT Y4eOHOH MaTeMaTHICeCKOM NeATEIbHOCTH;



8) crmoco6HOCT K OSMOIMOHATBHOMY BOCHPHATHIO MAaTeMaTHICCKHX 00BEKTOB, 3a]a4, PpEIICHUH,
PacCykKICHUM;

MemanpeoMemnble:

1) yMeHHE CaMOCTOSTENHHO MIaHUPOBATH AIBTEPHATHBHBIC ITyTH [OCTHKCHIA 1eJiei, OCO3HaHHO BHIOMPAThH
nanboree SQPeKTHBHBIE CIIOCOOB! PereHus yIeOHbIX M ITO3HABATEIbHBIX 3313,

2) yMeHHE OCYIIECTBIATH KOHTPOJIb IO PE3ynbTaTy H IIO criocofy JIeHCcTBHA HA yPOBHE ITPOU3BOIBHOIO
BHUMAHHUS ¥ BHOCHUTH HEOOXOIMMBIE KOPPEKTUBHI;

3) yMeHHe aieKBaTHO OLEHHBATh NMPABHILHOCTh HIIH oIMO0YHOCTs BEIIONHEHUS ydeOHOM 3amaqu, e
0GBEKTHBHYIO TPYAHOCTE i COOCTBEHHBIE BOSMOXXHOCTH €€ PEINCHUL,

4) 0cO3HAaHHOE BIAfCHUE JTOTHYECKUMH JICHCTBHAMH OIPE/CICHHL TOHATHH, 0006MIEeHNs, yCTaHOBICHUS
AHATIOTUH, KIACCH(UKAITIE Ha OCHOBE CAMOCTOATENBHOTO BBIOOpA OCHOBAHUH H KPUTEPHEB, yCTAHOBICHHA
POJIOBHJIOBEIX CBSI3CH;

5) yMeHMe YCTAHABIMBATH IPHYMHHO-CIIEJCTBEHHBIC CBf3H, CTPOUTH JIOTHHYECKOC PACCyMiICHHUC,
yMO3aKJIFoYeHne (MHIYKTHBHOE, ACTYKTHBHOE U 110 AHAJIOTWH ) U BBIBOBL,

6) yMEHHE CO3/aBaTh, IPUMEHATH H IPe00pasOBbIBATE 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOAICIIH 1 CXCMbI
JUTS perneHns yaeOHBIX U 103HaBaTeNbHBIX 3a/1aY;

7) yMeHHe OpraHu3OBEIBATH y4eOHOE COTPYAHMYECTBO W COBMECTHYIO ICATENBHOCTH C YyHHTCICM "
CBEPCTHHKAMH: ONPEEsTh LENH, PACIPEICATs (YHKIMH B POTH yIacTHHKOB, ob6mue criocobs! paboTer;
ymenue paboTarh B TPyIIIe: HaXOJUTh 00IIee PEeNeHHE | paspernaTs KOHQIIUKTHI Ha OCHOBE COTTIACOBaHUA
MO3MIMH | y4&Ta HHTEPECOB; CIIyIIaTh NapTHEPA; GOPMYIHPOBATE, apIyMEHTHPOBATE M OTCTAHBATH CBOE
MHEHHE;

8) QopMmpoBaHEEe W pa3sBHTHE yueOHOM W OOLICHOTB30BATENHCKOH KOMICTEHTHOCTH B obmacta
HCTIOJE30BaHUS HHPOPMAIHOHHO-KOMMYHHKAIMOHHBIX TEXHOIOTHH (MKT-KOMIIETeHTHOCTH);

9) dopMHpOBaHHe IEPBOHAYAIBHBIX IMPEACTABIECHAH 00 WAesX M O METOIaX MATeMAaTHKH KaK 06
YHUBEPCAILHOM S3BIKE HAYKH M TEXHHKH, O CPEJICTBE MO/IEIMPOBAHNA SIBJICHUI U TIPOLIECCOB;

10) ymenue BHIETH MaTEMaTHIECKYIO 3a/lady B KOHTCKCTE poOIEMHON CHTYalMU B JPYTHX JUCIHAIUIMHAX,
B OKPY KarOLIEH JKU3HH,

11) yMeHwe HaXOOWTh B pAa3IMYHBIX HCTOYHHKAX uHGopMaIHio, HEOOXOMUMYIO [UIA pElICHHAS
MaTeMaTHYeCKHX TpoBIeM, U NPeICTaBsiTh e B NOHATHOH (opme; NPHHMMATH PELICHHE B YCIOBHAX
HEeTIOMHOM ¥ W3GBITOYHON, TOYHOM B BEPOSTHOCTHOM MH(OpMAIHH;

12) yMeHHe TOHMMATh M MCIOJTB30BaTh MATeMaTHYECKHE CpPE/CTBA HATILIHOCTH (pHCYyHKH, YEpTEXH,
CXEMBI H JIp.) UL MILTIOCTPAllH, HHTEPIPETAINH, apIyMEHTAIIH,

13) yMeHHe BBLIBATATh MUMOTE3bI [IPH PElIeHMH y4eOHbIX 3a/1a9 ¥ IOHUMATh HEOOXOMUMOCTE UX IIPOBEPKH;
14) ymeHHwe NpPHMEHATh HHIYKTHBHBIC H JACHYKTHBHLIC CIIOCOOBI pacCyXJIeHHH, BHIETH pasIMYHBIC
CTpaTeruy pelueHus 3a1ad;

npeomemmbie:

1) Opnanenue 0a30BBIM IOHATHMHBIM  amlapaToM [0 OCHOBHBIM  pasfienaM — COJACpXKaHHA,
NpeicTaBieHHe 00 OCHOBHBIX H3ydYaeMBIX MOHATHsX (dmcno.l'eomeTpuyeckas burypa, BEKTOD,
KOOPJIMHATBI) KaK BOKHEHITAX MaTeMATHIECKAX MOJCILIX, MO3BONAIONUX ONUCEIBATE M H3ydaTh peallbHBIC
IPOLIECCHI U ABIICHUS;

2) Vmenne paboTaTh C TEOMETPHYECKHM TEKCTOM ( aHAIW3HpOBATh, H3BJICKATH HEOOXOIUMYIO
HH(OPMAITHIO), TOYHO ¥ IPAMOTHO BEIPAKATh CBOM MBICITH B yCTHOH H [IHCHMEHHON peduC NMPHMEHEHHEM
MAaTEMATHIECKOl TEPMHHOIOTHA ¥ CHMBOJIMKH, HCIIOJIB30BATh PA3IMYHEIE A3BIKH MATCMATHKH, ITPOBOHTE
KITaccHpUKAIHIO, JIOrHYeckue 000CHOBaHM, JOKa3aTe/IbCTBA MATEMAaTHICCKIX YTBEPKACHUH;

3) OpBJafieHue HABBIKAMHU YCTHBIX, IHCEMECHHBIX, HHCTPYMEHTAIBHBIX BBEIYHCIICHUHN;

4) OBnajeHde TeOMETPUYECKAM S3BIKOM, YMEHHE HCIONB30BaTh €ro i OmHCaHus MPeIMETOB
OKDYKAIOIIEr0 MHUpA, Pa3BHTHE IPOCTPAHCTBEHHBIX  HPEACTABICHUH H H300pa3UTEeNHHBIX YMEHHH,
pHOGpPETEHrHE HABBIKOB TEOMETPUYECKHX [IOCTPOCHHH;

5) VCBOEHHME CHCTEMATHYECKMX 3HAHUM O IJIOCKHX QUIypax W MX CBOMCTBAaX, a TAKXKe Ha HArILTHOM
YpOBHE — O TIPOCTEHMIINX IPOCTPAHCTBEHHBIX TeNaX, YMEHHE NPUMEHATE CHCTCMATHHECKHE 3HAMML O HUX
IS pEIIEHsl TEOMETPHICCKHX M NPAKTHISCKAX 3a/1a1;

6) VMeHre H3MEpATH JMHBI OTPE3KOB, BEJMYMHBI YTIIOB, HCIIOIb30BATh bopMymBl U HaXOXKIECHUS
ePUMETPOB, TUIoMajiel 1 00HeMOB TEOMETPHIECKHX (QHIYD;



7) VMeHHE IPHMEHATh W3yYeHHBIC TOHATHS, PE3YIbTAThl, METOMIBI /UL PeIICHHU 3a/1ad TIPAKTHICCKOTO
XapakTepa W 3ajad HX CMEXKHBIX JHCLHMIUIMH C HCIIOJNB30BAHHCM IIPH HEOOXOJAMOCTH CIIPAaBOYHBIX
MaTepHaioB, KaJIbKYIATOPa, KOMIIBIOTEPA.

I1. Conep:kanue yueGHoro npeaqmera «MaremaTuka»

APUDOMETHKA.
PaunoHaabHbIE qHcIA. Pacmmpenue MHOKECTBA HaTypalbHbIX qHCell o
MHOYKECTBa LEJIBIX, MHOXECTBa TEJIBIX qHCe 1o MHOJXeCTBa panHOHATBHBIX.

m
PamuonamsrOE THCJIO Kak OTHOMICHHE -‘.'I’ rae A= HaTypallbHOC HHCJIO, m- Iemnoe

ypcito. CTermeHsb ¢ LeIbM IOKa3aTe/leM.

JleiicTBHTENBHBIE YHCIA,

Kpagparseii  kopenb w3  umcia.  KopeHb — TPeTheH — CTCHCHH. 3anuck  KOpHEH €
[IOMOIIBIO CTENEeHH ¢ ApoOHBIM ToKasareneM. Ilomstue 00 HppalMOHAIBHOM —HHCIC. Cpaenenue
uppayuonaneuelx  yucel.  Mruoocecmso  OetCMEUMENbHBIX  HUCel. JlecaTvunele  TPHOIIDKEHHA
MppanMoHaTBHEIX ducel. KoopauHaTHas Npamadt. M306pakerne 9ucen TOYKAaMH KOOPAMHATHOH IPSAMOH.

HucioBkle MMPOMEXKYTKH.
W3mepenns, NpubIMKeHAs, OLEeHKH, Pasmepsl 005EKTOB OKPYKAKOMIEro Mipa (oT sy1eMeHTapHBIX YaCTHUIL
i (o) Bcenennoi), JUIHTEJIEHOCTE IIpOLIECCOB B

OKpY Karomem MHpPE. Brinenenue MHOKHUATEIL - CTEIICHH JCCATH B 3aITHCH qHCIIa.

AJITEBPA.

Anrebpandeckue BbIpaKeHHsl. DyKBEHHBIC BBIPKCHUSA (BBIp@KEHHUS C IEPEeMEHHBIMH). HUCIOBOS
3HaYeHWe OYKBEHHOTO BHIpaKEHHMA. JlOMyCTHMBIC 3HAYECHMSA MEPEMEHHBIX. [ToncraHoBKa BBIPAXKEHUM
BMECTO IMepeMeHHbIX. [IpeobpasoBaHne OyKBEHHBIX BBIP@XCHWH HA OCHOBE CBOMCTB apU(METHIECKUX
necTBuil. PapeHcTBO GYKBEHHBIX BhIpaykeHHH. TOXKIECTBO.

Crenens c HATypaIbHEIM moKasaresem u e CBOMCTBA. OpHO4IICHE] 74
MHOTOWJICHBL. Crenens MHOTOUJIEHA. Cnoxenue, BBIYHATAHHUE, YMHOKECHHAE
MHOrOWICHOB. ~ @OpMyIbl  COKPAIEHHOTO  YMHOXEHHs: — KBajgpar  CyMMBl ~ H  KBajpar

pasHoctd.  @opmyma  pasHOCTH  KBAJpaToB. [TpeoGpazoBaHue  IENOr0  BBIPAKCHHA B
MHOTOWIeH. PasiioeHHe MHOrOWIEHOB Ha MHOKUTENH. MHOTOWICHBl ¢ OfHON mepeMeHHOH. KopeHs
MHOTIOYICHA. KgagpaTHbli TPEXUJICH, pa3ioKeHue
KBAJ[PATHOrO TpEXdWIeHa HA MHOXHTENH. AjreOpanmdeckas apo6s. OcHOBHOE CBOHCTBO anrebpaudeckoH
npobu. CroxeHue, BBIYATAHUE, YMHOXKEHHE, JCICHHC anrebpandeckux gpoOedt. CremeHp C LEIBIM
oKazaTeneM ¥ e cBOHCTBA. PaldOHaIEHEIE BRIPAKEHHS U IpeobpasoBanus. Jl0Ka3aTelbCTBO TOXKIECTB.
Ksanparueie KOpPHH. Honycmumule 3HAYeHUs NepemMeHHbIX 8 BLIPAJICEHUAX,
cooepocaujux apughmemuyecxue Keéaopamibvie KOPHU. CaoiicTBa apu(pMeTHIECKHX
KBaJpaTHRIX  KOpHEH M HMX  IPUMCHCHHE K MpeoOpPasOBAHMIO  YHCIOBBIX  BHIPAKECHHH
¥ BemucnenwsM.  Kopuu — n-bix  cmeneueil.  [onycmumble  3HQUeHUs  NEPEMEHHbIX 6
BLIPAJNCEHUAX, COOPIACAUIUX KOPHYU N-bIX CMENEHel. IIpeobpazosanue bIpadICEH UL, COOEPIACAUUX KOPHY -
blX cmenenel.

Muorouienbl. OJHOUIEH, CTENeHb ONHOWIEHA. J[eHCTBHA C OMHOWICHAMH. MHOTOWIEH, CTCICHb
MHOTrOWICHA. 3HAueHHs MHOrodieHa. JIeWCTBHUS ¢ MHOTOWICHAMH: CIIOXKEHHC, BBRIYMTAHHUC, YMHOXKCHHC,
nenenue. [IpeoGpa3oBanme [ENOr0 BHIPAXKEHHs B MHOrOWieH. DOpMYIhl COKPAEHHOIO YMHOMKCHHI:
PA3HOCTH KBAJPATOB, KBAIPAT CYMMBI H pasHOCTH. DOpMyIIEI IpeoOpasoBaHust CyMMbl M Pa3sHOCTH KyOOB,
Ky6 CyMMBI W PasHOCTH. Pa3joxeHue MHOTOWICHOB HA MHOJKHTC/IH: BBRIHECCHHC 00Imero MHOXHTEA 32
ckoOKH, TPYNIHPOBKA, HCIONB30BaHHe (OPMYN COKPAMEHHOrO YMHOMKCHHL. MHOTO4IEHEl ¢ OJHOM
nepeMerHOM. CTaHIAPTHEIN BHJI MHOTOWICHA C O/IHOM TIepEMEHHOM.

KBanpaTHsIi TpEXWIEH. Kopru KBaJpaTHOrO TpEXUIIEHA. Paznoxenue Ha
MHOKHTCIIH KBaJpaTHOTO TpEXUIICHA. Teopema Buera. Teopema, obpaTHas
TeopeMe Buera. Beinenenue IOJTHOTO KBazpara. Paznoxenne Ha MHOYKHATEIH
cr1oco60M BBIICIICHAS TTOJTHOTO KBajapara.

VpasHenns.  YpaBHeHHe C  OJHOH  TEPEMEHHOM. Koperb  ypaBuemms.  CsolicTsa

YHCIIOBBIX PABEHCTB. PABHOCHILHOCTD ypPABHECHUH. JTuneitnoe ypaBHeHue. Pemenue TMHEHHBIX ypaBHEHHH.
KonmdecTBO KOpHEH JIMHEHHOT0 ypaBHeHus. JINHeHHOE yPaBHEHHAE C [1apaMETPOM.



KpazpaTHoe ypaBHenme. QopMyna KopHEi KBaIpaTHOTO ypaBHEHHS. JIMCKDUMWHAHT KBA[paTHOTrO

YpaBHEHHS. KommgecTBo NEeHCTBUTENBHBIX KOpHEeH
KBaIpaTHOTO ypaBHEHHS. BukBanpaTHbIe ypaBHEHHUSI. VYpaBHeHuUs, CBOZIMBIE K
MMHeHHEM ¥ KBanpaTHEM. KBanpatHoe ypaBHeHue ¢ IapametpoM. Teopema Buera. Pemenue ypaBHECHHH,
CBOJSAIIMXCS K JIMHEHHBIM u KBaJpaTHBIM.
[Tpumepst pereHns ypaBHEHUH TPETheR u 4eTBEPTOH CTENeHeH. Pemenne
IpoOHO-panuoHATBHBIX ypaBHEHHUH. MeTtost PaBHOCHITBHBIX mpeoOpa3oBaHui,

METO/I 3aMEeHbI IEPEMEHHOI, rpaduuecknii METOI.
IlpocTefiimMe WppalMOHATBHEIE ypaBHeHHs BHma: +/f(X)= q, JF®=/g®), Jf® = g&x)n nx

pelIeHue.

YpaBHEHHA c IBYMs MePEMEHHBIMH. Jluneitnoe ypaBHEHHE c IBYMSI
epeMEHHBIMH, MIPAMEDEI pelIeHns ypaBHEHHH B LEINBIX gucax.
CrcremMa  ypaBHeHME ¢  JByMsS  TEPEMEHHBIMM.  PaBHOCHIBHOCTh  CHCTEM. CucteMsl
IByX  JIAHEHHBIX  ypaBHEHHH €  JIByMA  TICPEMCHHBIMU;  PCIICHHC NOJICTAHOBKOM  H
CIIO’KEHHEM. [Tpumeps! peIIeHH CUCTEM HEeTMHEHHBIX ypaBHEHHUHI v JByMS
nepeMEHHBIMHU.,

Pemenue TEKCTOBBIX 3a/a4 anreOpanyecKuM crrocoboMm. KonuuaecTBo permenuit
CUCTEMBI JIMHEHHBIX ypaBHEHUH. Cucrema JIMHEHHBIX ypaBHEHHH c mapaMeTpoM.
Cucrtemsl HEMUHEHHBIX ypaBHEHUIH. Meronsl peLIeHus CHCTEM HEMUHEHHBIX
ypaBHEHHH. Merton JICIICHN, METOJ 3aMEHBI [NePEMEHHBIX. OnHOpOIHEIE
CHCTEMBI.

JlexapTOBEl KOOD/MHATBI Ha IIIOCKOCTH. ['padudeckast HHTCPTpETallds yPaBHEHHS C JBYMA
nepeMeHHBIME. [ 'pad¥K JIMHEHHOrO ypaBHEHHS C JBYMS IEPEMCHHBIMH; YITOBOH K03 QULMEHT TPAMONH;
YCIIOBHE MapasUIebHOCTH IPSMBIX. I'paduKy MpoCTeAIIHX HETHHCHHBIX ypaBHeHWUit: mapaboia, ramepboa,
OKPY)XHOCTB. I'paudecKast HHTEPIPETAI|s CUCTEM YPaBHEHHH C BYMA IIEPEMEHHBIMA.

Hepasencrsa. YucioBeie HEPaBEHCTBA u ux CBOMCTBA.
Hepasenctso c OJTHOM NEePEeMEHHOMH. Crporue U HECTpOTrue HEPABEHCTBA.
JlokazaTenbCTBO HEpPaBEHCTB. Hepagencrtra 0 CpeIHUX UL IBYX YHCelL.
PaBHOCHIBHOCTD HEPaBEHCTB. Jluneitneie HEpaBEHCTBA c OIHOH IepPEMEHHOMU.
[Tonsatue 0 pElICHUH  HEpaBEHCTBA. JluneliHOe  HEpPaBEHCTBO W MHOXKECTBA  €ro
peIIeHuH, Pemmenne JIMHEWHBIX HEPABEHCTB. JInnetinoe HEepaBEHCTBO ¢

napameTpoM. KpajpatHbie HepaseHCTBa. PelieHHE KBaIPATHBIX HEPABEHCTB: UCIONB30BAHUE CBOWCTB U
rpaduKa KBafpaTUYHOM (YHKIHH, METO] HHTEPBAIOB. 3amHCh PENICHHA KBAJAPAaTHOIO HEPABCHCTBA.
KBajpaTHOe HEPAaBEHCTBO C MapaMeTpoM W ero pemenue. CHCTEMbl HEPABEHCTB C OJHOH IEpEMEHHOH.
UncnoBsle HepaBeHcTBa. CBOMCTBA 9HCIOBBIX HepaBeHCTB. [IpoBepka CIIPaBEUTMBOCTH HEPABEHCTB IPH
3a/IaHHBIX 3HAUEHUAX IEPEMEHHBIX.

O YHKIHUH.

OcHoBHBIE TOHATHS, 3aBUCHMOCTD MENKLY BEIIMYMHAMH. [orsTHE byHKIHAN.
O6macTts OTIpEJIeIIEHHS 2§ MHOKECTBO 3HauYCHUHU (GyHKIUH. Crioco0sr 3a1aHus
(byHKIMIH: QHATTATHYECKUIH, rpadHUecKui, TaOTHIHBIH, ['padux byHKIINH.
CroiicTBa bynsxuni, HX oToOpaxkeHue Ha rpaduke. [Tpumeps! rpaduKoB
3aBHCHMOCTEH, OTPaXKATOIIHX pearbHbIe TIPOTIECCHIL. [Tpumeps! bynxuni,
MONydaeMBIX B  [POLECCe  HCCICOBAHMS  DAsiUYHBIX ~ NPOLECCOB M PEICHHA  3akad.
3HageHue byHKIHH B TOYKE. CgoticTBa byHKIMH: obnacte OIpezieIeHus,
MHOKECTBO 3HAYCHHH, HYIIH, [IPOMEIKYTKH 3HAKOMOCTOSIHCTBA,

YETHOCTH/HEYETHOCTH, BO3PACTAHHE U yOBIBAHME, IPOMEXKYTKH MOHOTORHOCTH, HauOOBIICe i HAUMEHBIIEE
3HAYEHME, TIEPUOIMIHOCTE. MecneoBanne (pyHKIHH 10 €€ rpaduKy.

Yucaoseie (pyHkuuu. OyHKIUHA, OIIHCHIBAIOLIHE IPSMYIO u obpaTHYyIO
[IPONIOPIUOHAIBHEIE 3aBHCHMOCTH, ux rpaduxu H CBOMCTBA. JIlunelinas GbyHsKIus,
ed rpadux %} cBOMcTBA. KBanparuganas Gynaxus, ol rpadux %} CBOMCTBA.
Crenennble GyHKIMH ¢ HATYPATbHBIMY IOKA3aTeIsIMU 2 | 3, HX rpaduku u cBoiicTBa. ColicTBa QyHKIHH y
=L y=vxy=Ix.

IIpeobpazoBanue rpaduKoB (hyHKIHA: napajuiebHbIH MIEPEHOC, CUMMETPHA,

pacTsDKeHHe/CKaTHe, OTpa)keHHE. IIpencraBnenue 0 B3alMHO oOpaTHBIX



byHKIHISX. HemnpepsBHOCTE byHKIIA " TOUKH pa3peiBa GyHKIIHH. Kycouno
3aJIaHHbIe ()yHKIHH.

YucaoBble 0C/IeI0BATEILHOCTH., [ToraTue YUCIIOBOM ITOCTIe/I0BATEIBHOCTH,
3ananue TIOCJIeI0BATEIILHOCTH PEKYPPEHTHEBIM criocobom u bopmyoi n-ro
qIIeHa.

Apudmernyeckas " reoMeTpHYecKas [IPOrPECCHUH. dopmys! M-TO yjieHa
apu(pMeTHIECKON 7} reOMETPUYECKON IIPOTPECCHH, CYMMBI  TEPBBIX n-ro YJICHOB.
H3o0paxeHue YIEHOB apuMeTHIeCKON u reOMEeTPHUYECKOH mporpeccuit TOYKaMH
KOOPIUHATHON TUTOCKOCTH. Cxopsmascs reoMeTpuyIecKas IPOTpecCusi. Cymma
CXOJIIEnCs reOMETPHYECKON IIPOIPECCHH. ["apMoHHYECKHI pan. PacxonumocTs
rapMOHMAYECKOTO psia.

Merox MaTeMaTHYECKON HUHIIYKIIWH, ero NPUMEHEHUE ISt BBIBOJIA bopmy,

JOKa3aTesIbCTRBa paBEHCTB H HEPABCHCTB, penieHus 3aaa4 Ha AEJMMOCTh.

BEPOATHOCTH U CTATHCTHKA.

OnucarelbHAS CTATHCTHKA. [IpeficTaBlIeHHE MAHHBIX B Buae Tabmum, auarpamm, rpadukos.
Ciryqaitas #3MeHgnBoCTh, CTAaTHCTHIECKHE XapaKTEPUCTAKA Habopa JaHHBIX: CPE/Hee apu(MEeTHIECKOE,
Memana, HauGolbliee ¥ HauMeHbIIee 3Ha4eHus, pasmax. IIpencraBnenne o BEIOOPOTHOM HCCIIEAOBAHMH.
Tabimunoe u rpabudeckoe IPEJCTABICHAE JAHHBIX, CTOJNOYATBIC M KPYTOBBIE AMArpaMMBbI, H3BIICICHHUE
HYKHOHM HH(OpPMALHH.

Jlmarpammer paccemBanus. OmnmcaTelbHBIC CTATUCTHYECKHE MOKA3aTeNM: CPelHee apudMeTHIeCcKoe,
Memana, Haubobluee W HAMMEHBIIEE 3HAYCHHs drcIoBoro Habopa. Otkinonenne. CirydalHbIe BBIOPOCH.
Mepesl  paccedBaHMsA: pa3MaX, JMCIEpCHs M CTAHJAapTHOE  OTKIOHCHHE. CeoiicTBa CpEIXHEr0
apudMerHueckoro u aucnepeud. Ciydainas I3MEHIABOCTE. M3MEHIMBOCTD [P H3MEPCHHUAX. Pemmaromue
Hpasmia. 3aKOHOMEPHOCTH B M3MEHUYMBBIX BEIMYMHAX.

Cay4aiiabie cobbITHS H BEpPOSTHOCTD. ITonsarue 0 clydaifHOM OIIBITE 51
CIIy9aliHOM cOOBITHH. YacTtoTa  CIIy4alHOIO cOOBITHS. CraTHCTHYECKHH moagxoa K
HOHATHIO BEPOSITHOCTH. Bepostaocti TIPOTHBOTIONOMKHEIX COOBITHH.
HesaBucumelie coOBITHS. YMHOKEHHE BEPOSTHOCTEH. JHocroBepHEIe %8
HEBO3MOYKHBIE COOBITHSA. PaBHOBO3MOJKHOCTE COOBITHH. Kiaccuueckoe
ompeneneHue BEPOSTHOCTH. JluckperHas cirydaitHas BEJTMYMHA )%} pacrpeielieHne
BEPOSITHOCTEM. PaBHOMEpHOE JIUCKPETHOE pacipeeneHue. ['eomeTpuueckoe
pacrpeiencHue BEPOSATHOCTEH. Pacnipenenenue Beprymnma. BunomuansaOE
pacrpezeleHue. Hesasucumele cliy4aiHbIe BENUYHHEL Cnoxenue, YMHOKCHHE

cnyqaﬁﬂbrx BellMuuH. MaTeMaTHIeCKOe OXKHUIaHuE U €ro CBOMCTBA.

JIOTUKA 1 MHOJKECTBA.

TeopeTHKO-MHOXKECTBEHHBIE MOHATHSA. MHoxecTBO, 3JIEMEHT MHOJKECTBA.
3amanue MHOKECTB [epedrclICHUEM 9JIEMEHTOB, XapaKTepUCTHIECKUAM
CBOMCTBOM. CraHgapTHBEIE 3HAYEHUS YHACIOBELIX MHOKECTB, [TycToe MHOKECTBO U
ero obo3HaveHHe. ITomMHOKECTRO. O0renuneHne H nepecedcHue MHOMECTB,

Pa3sHOCTh MHOXECTB. VIJUIIOCTpaIis OTHOIIEHHH MEXTY MHOXECTBAMH C MOMOIIBIO JHATrpaMM Diinepa-
Benna.

JJIeMeHThI JIOTHKH. IMousTue 0 PaBHOCHJIBHOCTH, CIIEOBAHHUH, yrnoTpebiaenne
JTOrM4ecKuX  CBA30K  €cid..., TO..., B TOM W TOIBKO B TOM  CIy4ae, JIOTHHYECKHE
CBSI3KH M, UJTH.

AJITEBPA B UCTOPUYECKOM PAZBUTHH.

Wcropus (hopMupoBaHus TOHSTHS qucna: HaATypaJIbHBIE qHcia, npobwu,
HeI0CTaTOYHOCTh palOHaTBHBIX qucen IS TrEOMETPUIECKHUX H3MEpeHuUH,
HppalMOHAIIbHEIE qucIa. CrapuHHEIC CHCTEMEBI 3aIuCH gHcell. Jpobu B
Bagwunosne, Erunte,  Pume. OTKpEITHE ~ AECATHYHBIX  ApoGei. CrapuHHBIE  CHCTEMBI
mep. TTosBEHre OTPHIATETEHBIX THCeN i Hylist. JI. Maruuikui. JI. Diinep.

3apoxaeHue anrebpse! B Heapax apuMETHUKH. An-Xope3mH. Poxnenne

Gykpemmo#t  cumponmku. 11 Depma, ©. Buer, P. [exapr. MWcropus Bompoca O



HAXOXKICHUH bopmyn KOpHEH anreOpandgecKux YpaBHEHHUH, HEepa3peruMoCTh B
paqWKamax ~ ypaBHEHHH  CTemeHd,  OOJIBIIMX gereipéx. H.  Taprames, JIx.  Kapaaso,
H. X. Abeins, 2. ['anya.

M306peTeHne MeTOJa KOOPAHMHAT, MO3BOJLSIOMIErO MEPEBOJUTH TEOMETPHYCCKHE 00BEKTBl Ha A3BIK
amre6psr. P. Jlexapr u II. ®epma. Ilpumepbl pasIMYHBIX CHCTEM KOOPIHMHAT HA IIJIOCKOCTH. 3agaun
Jleomapo IMTuzanckoro (Pubonayyu) 0 KPOIHKAX HHUCIA Oubonayun. 3a1aua 0 MmaxMaTHOH JTOCKE.

VcTOKM TEOPHUH BEPOSATHOCTEH: CTPaXOBOE NEN0, a3apTHBIC UIPHL. I1. ®epma u b.Ilackans. 5. bepHy.uin,
A. H. Komvoropos.

I'eomerpus.

Haznaonana 2eomempusa. Harmajuble TPEACTaBICHHUS O  IPOCTPAHCTBEHHBIX ¢purypax:  Kyo0,
napaselenunesl, Mpu3Ma, IHpaMua, map, chepa, KOHyC, MITHHIID. H3o0pakeHne IPOCTPAHCTBEHHBIX
duryp. Ilpumeps! cedenmit. MuororpanHukd. IIpaBHIBHBIE MHOTOTPAHHHKM. [Tpumepsl pa3sBEPTOK
MHOTOTPAaHHMKOB, IIHHIpPA H KoHyca. Ilomsrae 00bEMa; CAHHMILbI 00péma. OOBEM IIPAMOYTOJIBHOTO
mapajienenuiena, Kyoa.

T'eomempuueckue gueyper. Tlpamele u yrisl. Touka, mpsAMasd, IIIOCKOCTE. Otpe3ok, myd. Yrom. Bumst
yrioB. BepTHKaNbHEE W CMEXHBIE yribl. Brccekrpuca yria. Ilapauienbable ¥ NEPECEKAIOMHUECs PIMBIC.
[lepreHmuKyIspHBE IpsiMble. Teopembl O TNapaUICIbHOCTH W HCPICHIUKYIAPHOCTA  HPIMBIX.
TlepIeHIUKY/IAp U HAKIOHHAs K IpsaMo#t, CepeinHHbIA TIePIECHIUKYIIIP K OTPE3KYy. I'eoMeTpUIECKOE MECTO
tTouek. CBolicTBa GHCCEKTPUCH] yTIIa U CEPEIMHHOTO IEPIEHIMKYIIpa K OTPe3Ky. Tpeyronsruk. BricoTa,
MejuaHa, OWCCEKTPHCA, CpelHsAs JIMHHS TPEyroibHHKa. PaBHOOEIpEeHHBIE M PaBHOCTOPOHHHE
TPEeyrOMbHUKM; CBOWCTBA M IPH3HAKM PAaBHOOEAPEHHOr0  TPEyroJbHUKA. [Ipu3Haku paBeHCTBA
TpeyronbHUKoB. HepaBeHCTBO TpeyronbHuKa. COOTHOMEHHA MEy CTOPOHAMM M yIrjlaMi TPEyrOIbHHKA.
CyMMa YTJIOB TpeyroibHUKa, BHENIHHUE yriibl TpeyroibHuka. Teopema @aneca. ITogobue TPeyroabHHKOB.
IIpusHaxu nogobus TpeyronsuukoB. Teopema Iludaropa. Curyc, KOCHHYC, TAHICHC, KOTAHTEHC OCTPOTO
yriaa IpSMOYTONBHOTO TpeyrompHHKa ® yrioB ot 0 zo 180°mpuBeneHre K OCTpOMy yTiIy. Permenue
NPAMOYTOJIBHBIX TPEYTONBHEKOB, OCHOBHOE TPHIOHOMETPHYECKOE TOXKIECTBO. DopMyITEL, CBS3BIBAIOIIUE
CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC ONHOTO M TOro e yria. PeimeHue TPEyroIbHHKOB: TEOpeMa
KOCHHYCOB ¥ TeopeMa CHHYCOB. 3aMeyaTelbHble TOYKM  TPCYrOJIBHHKA. YeThIpEXyTOIBHHK.,
[TapanienorpamMm, €ro CBOMCTBA U NMpHU3HAaKU. IIpAMOYTONBHHK, KBaxpaT, poMm0, UX CBOMCTBA ¥ MPH3HAKH.
Tpanenus, CpeiHss JUHHS Tparenud. MHOrOyrojbHHK. Bemykisle MHOTOyroiabHHKH. Cymma yriioB
BBIITYKJIONO MHOTOYTOJIBHHKA. [IpaBHIBHEIE MHOTOYTOJBHUKH. Oxpyxuocts U kpyr. yra, xopaa. CekTop,
cerMeHT. LleHTpayibHBIH YroJl, BOMCAHHBIM yroll, BEIWIWHA BIIMCAHHOTO yTJId. B3aumHOE pacrojoKeHHe
IpsAMON W OKDYXKHOCTH, IBYX OKpyxHocTed. KacaTempHas M CeKymas K OKPYXHOCTH, HX CBOMCTBA.
BIpcanHble W OMHCAHHBIE MHOrOyroibHUKH. OKpYKHOCTb, BIHCAHHAs B TPEYIOJNBHHK, U OKPYKXHOCTB,
OMHUcaHHas OKOIIO TPEYroJIbHHKA. BIMCaHHBIE M ONMCAHHBIC OKPYKHOCTH MPABHIBHOrO MHOTOYI'OJIBHHKA.
Teomerprueckue Tpeobpasopanus. Ilomarme o paserctse Quryp. [lomstne O HBWXEHHH: OCeBai H
[eHTpaTbHas CHUMMETpHUH, NapalIelbHEIH neperoc, noBopor. Ilomarne o noxobun Guryp u roMOTETHH.
TlocTpoeHHs C TIOMOIIBI0 WHPKY/IS M JjuHelku. OCHOBHBIC 3al@9d HA NOCTPOCHHE: ACICHHE OTpe3ka
[10TI0JIaM; IIOCTPOCHHE YT, PABHOTO JaHHOMY; OCTPOEHHE TPEYTOIBHUKA IO TPEM CTOPOHAM; TIOCTPOCHHE
IIEpIEHMKYIApa K MPSIMOM; MOCTpOeHHEe OMCCEKTPHUCHI YIJIA; JE/IEHME OTpe3Ka Ha N PaBHBIX YacTeH.
Pernenne 3a7ad Ha BEMHCICHHE, IOKA3aTEIbCTBO M MOCTPOCHHE € MCIOMb30BAHHEM CBOMCTB M3YHYEHHBIX
buryp.

Hsmepenue zeomempuyeckux eenuuun. Jinuna orpeska. Pacctognue OT TOUKH [0 npsmoi. Paccrosnne
My TTapasieTbHBIME PIMBIME. TIepuMeTp MEOrOYTONbHIKA. JITMHa OKPYXKHOCTH, GHCIIO 7 ATHHA IYTH
oxpysHocTH. ['pamycHas Mepa yria, COOTBETCTBHE MEXKLY BETHYHHON MEHTPAIBHOTO yIila ¥ IUTHHOH JTyTH
oxpysxHOCTH. [ToHATHE ILTOMANH INTOCKEX GUryp. PaBHOCOCTABICHHBIE ¥ PABHOBETHKHE ¢urypsL [Tnomans
IpAMOyToJbHAKA. [lIomany mapajienorpavMma, TpeyrojibHHKa W TPATCIUH. ITnomans MHOTOYTOJIBHUKA.
TTiomans Kpyra # Iiomas cektopa. COOTHOLICHHE MEX/TY TUIOMAIMK I0T00HBIX buryp. Pemenne 3anay
Ha BBIYHCIICHUE U JI0KA3aTEIBCTBO C HCIIOIB30BAHMEM H3YUEHHBIX (OPMYIL.

Koopounampi. Ypasaenue mpamoi. KoopiuHaTBI CepEIMHBI OTPE3Ka. Dopmyna pacCTOAHUS MEXKITY ABYMs
TOYKAMM TJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.



Bexmopsr. Jmuaa (Momyib) Bektopa. PaBeHCTBO BeKTOpPOB. KommiHeapHbIe BEKTOPBL Koopnunatel
BEKTOpa. YMHOJKEHME BEKTOpa Ha WYHCIO, CyMMa BEKTOPOB, pasjiOKCHHE BEKTOpa IO JABYM
HeKo/UIMHeapHbM BekTopaM. CkalspHOe IPOH3BEICHHE BEKTOPOB.

Teopemuko-muosicecmeennsle noHAmuA. MHOXKECTBO, SIEMEHT MHOXKECTBA. 3ajaHHMe MHOXKECTB
IepEeurCIICHHEM 3JIEMEHTOB, XapakTephcTHueckuM cBodctBoM. Ilopmuoxecrso. OObejuHeRME H
repecedyeHre MHOXKECTB.

Dnemenmur nozuxu. Ompeneneaue. Akcuomsl Hu TeopeMmbl. JlokasarenbcTBo. JloKasaTenbcTBO OT
npotusHOTO. Teopema, obpatHas snaHHOW. [IpEMep M KOHTPIPHMED. [Tonstie 0 pPaBHOCHIBHOCTH,
CIIeZIOBAHHH, YIOTPEeGIEHH)E IOTHIECKUX CBA30K €CIIH ..., TO ..., B TOM ¥ TOJIBKO B TOM CIy9ae, JTOTHIeCKue
CBSI3KH U, HIIH.

Teomempus 6 ucmopuyeckom paseumuu. Ot 3emnemepust k reomerpun. [Tudarop u ero mxona. arec.
Apxumen. [TocTpoeHHe MPaBUTBHBIX MHOTOYTOMBHUKOB. TpHCEKIMs yria. Ksanparypa kpyra. Y ABOEHHUE
ky6a. Mcropus umcma . 3omotoe cevenne «Hauanay Epwmupa. JI. Ditnep. H. U. JloGauesckuit. Hctopus
maTOro TocTynata. M3o0pereHue MeTofa KOOPIAMHAT, IO3BOJIAIOMIEr0 MEPEBOJUTL I'€OMCTPHICCKHS
o6bexTsl Ha s3bIk anrebpsl. P. Jlexkapr m II. ®epma. IIpuMmepbl pasnuYHBIX CHCTEM KOOpIWHAT Ha
IUTOCKOCTH.

Aurebpa

7 KJIACC.

1. BuipaskeHHs, TOXKIeCTBA, yPABHEHHS.
Brrpaxxenusi. Yucnoble BBIPAKCHHUS 51 BHIpaXKCHUA c [EPEMEHHEBIMH,
Haxosxnenne 3Ha4YeHUH YHCJIOBEIX BBIPAYKECHUH. IToxcranoBka BBIpAKEHHH
BMECTO EepEeMEHHBIX. [Topsimox JeHcTBUS B HUX, HCIIOB30BaHKE CKOOOK.
ToxnecTsa. Haxoxnenne 3HA4YeHUH BhIpaKeHUHI c IIEpEMEHHBIMHU. Uucnosoe
3HAYEHHE OYKBEHHOTO BEIPAKEHHS. CpaBuenue 3HAYEHHUH BBIpaKECHUI.
HomycTtumeie u HEIOIIyCTUMBIE 3HAYEHUS NepeMEHHOM. [TpeoGpaszopanue
BBIPaKECHUH.
VpaBHenne ¢ OJHOW IepeMeHHOW W  €ro  KOpPeHb, JHMHEHHOE  ypaBHEHHE. [Tonstue
ypaBHEHHS %} KOpHS ypaBHEHUSL. Pemenue JTHHEHHBIX ypaBHEHHUH. Komuectso
KOpHEU JIMHEWHOTO YpaBHEHHS. Jluneinoe YpaBHEHHE c rapamMeTpoM.
Pemenue 3aa4 c MIOMOIIBEO ypaBHEHHH. CraTtucTuyeckue XapaKTEPUCTUKH.
Pasmax, MO/J1a, cpenHee apuMeTHIecKoe, MeauaHa, KaK CTaTHCTHYECKHE
XapaKTepHCTHKU. Meauana ynopsIo9eHHOr0 psija.
2. OyHKIMH.
OyHKIMS, obnacteb OIpeeNICHAS GyHKIHA. Brruncnenue 3HAYCHUH hyHKIAM 10
bopmye. Cnocobsl 3a/1aHus GyHKIMH: aHATMTHYECKUH, rpaduueckui,
TabIHYHBIH. I'paduk byHKIHH. Yrenue rpaduKoB byHKIHH. OyrKIM rpsmast
IPONIOPIUOHAIBHOCTb. I'pacuk IpsIMOH IPOIOPIHOHATHHOCTH. Juneitnas
byHKIHS %4 eé rpaguk. CgoiicTBa, rpadux. YrnoBoi KO3QQUIIHEHT TIPAMOH.
Pacnonoxenue rpaduxa JTHHEeHHON GyHKIHA B 38BHCHMOCTH oT e
K03 QUIIHEHTOB,

3. CreneHs ¢ HATYPAJIBLHBIM MOKA3aTEJIEM.

CTeneHsb ¢ HATypaIbHBIM IToKazaTeneM. CBOMCTBA CTCIICHEH: YMHOKCHHUE, ICTICHHE cTerneHel, BO3BEIeHHUE B
CTEIEHb [IPOU3BEICHUS u CTEICHH. OnHOoUIEH.
CranapTHBIR BH]I OIIHOYJIEHA, CTEINEHD OIHOYIIEHA. JeiicTBUA c OHOWICHAMH.
VMHOKEHHEe OJHOUIEHOB, BO3BEJEHME ONHOWIEHAa B cTeneHh. OyHKUuE y = X2, y =X, H HX rpaduxu.
I'paduyeckuii criocob pemeHus ypaBHEHUH.

4, MHOroIeHbI.

MHoroues, CTENEHb MHOTO4JICHA. 3HaYeHA T MHOTOWICHA, JeticTBUSt c
MHOTOWICHAMH: cyMMa u pa3HOCTh MHOTOYICHOB. Cnoxenue 54 BEIUUTAHHE
MHOTOWICHOB. Pas3okeHue MHOTOWICHA HA MHOKATEIH. Y MHOKeHHe MHOTOWwIeHOB. Crioco6 rpylnupoBKH.
JlokasaTenbeTBO TOXAeCTB. IIpeobpazopanue 1eIoro BEIPaKESHAA B MHOTOIICH.

5. ®opmyJIbl COKPAMIEHHOT0 YMHOKEHHA.



Kpampar CyMMBl ¥ KBajgpaT pasHOCTH. Bospenenue B Ky0O CyMMBI M DasHOCTH JBYX
BeIpakenuit. DopMyel: KyO cymMMBI B KyO pasHOCTH. Pa3nokeHne Ha MHOXKHTEIH C [TIOMOIIBIO KBaapara
CYMMBI ¥ KBaJpaTa pasHOCTH. PasHOCTh KBaApaToB. dopmyna cyMMsl B pasHocTH Ky6os. [IpeoOpasoBanue
eBIX BhpakeHuit, [Ipumenenue GOPMyYT COKPAIMEHHOTO YMHOXEHHS K PaslOKCHHIO Ha MHOXKHTCIH.
[TpeobpazoBanue I1eJI0TO BBIpaKEHUA B MHOTOWIEH. MeTton BBLIETIEHHA II0JIHOTO
KBajpara. Pa3noxeHus Ha MHOKUTEIIH. Crnocob TPYIIUPOBKH. Pemenue
KBaJPATHBIX YPaBHEHHI! C MPUMEHEHHEM PA3TIOXKEHA Ha MHOKHTEIH.

6. CucTeMbl JIHHEHHBIX YPaBHEHHI,

JlunenHoE ypaBHEHHME  C  JABYM: NIEpEMEHHBIMH. Pemenue  ypaBHEHMH B LENBIX
ymcnax. PelieHre YpaBHEHHs C JABYMs IEpeMEHHbIMH. PaBHOCHJIBHBIC YPaBHEHWS M HX PEMICHHA.
ITocTpoenne rpaduka THHEHHOTO ypaBHEHHA C ABYMS MEPEMCHHBIMH. I'paduueckuit crocod permeHus
cHcTeM JMHeNHBIX ypaBHeHud. CHcTeMa YpPaBHCHHH C JBYMs MEPEMCHHBIMH. CucreMa ypaBHEHUH,
pemenue cucTembl. Crioco® mojcranoski. Criocod CTOKEHHS. [eomeTpryecKas HHTEPIPETAAA CHCTEM
JMHeHHBIX ypaBHeHu#. KommuecTBO pEIICHWH CHCTEMBI NHHEHHBIX ypaBHeHH#. CHcTeMa JIMHEHHBIX
ypaBHEHHI ¢ TapaMeTpoM. Pemenne cucTeM JBYX JTMHEHHBIX YpaBHEHHH ¢ IBYMs IEPEMEHHBIMHA. PemeHne
387144 METOJIOM COCTABJICHHUS CHCTEM YPaBHEHHH.

7. IloBTOpenue.

8 KJIACC.
1. PaumonanbHbIe APOOH,
Panunonansuas (arebpamueckas) IpoOE. OcHoOBHOE CBOMCTBO npobu, COKpaIIeHue

npobeit. JlomycTHMBle 3HAYCHHS NEPEMEHHBIX B APOOHO-PAMOHATBHBIX BBIPAKCHHUAX. CyMMma H pa3HOCTB
npobeit. JledfctBusi ¢ anreGpandecKuMu APOOAMHE. [TpomsBenenwe ¥ dgacTHOe japobei. Jeticmeus ¢
anzebpaudeckumyu  Opobsmu:  CROdICeHue,  YMHOJICEHUE, Oenenue. Ilpeobpazosanue  6vIpAdlCEHUT,

% k
codepoicaujux snax mooyns. TOXKIECTBEHHBIE TPe0OPasOBaHHs PAUOHATBHBIX BRIPAKCHHIH. Oyaknua
U ee rpadHK.

2. KpagpaTHbie KOPHH.
[Tonstue 06 HppaMOHAIBHBIX YHUCIax. JlelicTBUTENbHEIE qHCIIa. O6ue
CBEJICHUSA 0 JIeUCTBUTENBHEIX qyuciaax. ApubmerTnuecKuit KBapaTHBII KOpEHb.

JlomycTHMBIE 3HAYCHHS IEPEMEHHbBIX B BBIPAKCHMAX, COACPIKAIIMX apuMeTHIECKHE KBaJpaTHbIE KOPHH.
TToHSTHE O HAXOKIEHHH NPUOIIKSHHOTO 3HAYEHHS KBajpaTHOro Kopms. IIpeobpasoBanue BBIpaKCHUH,
COZEpIKAIINX KBajpaTHbie KOpHH. CBOHCTBA apudMETHUCCKAX KBAJIPATHBIX KOpHel W UX NPUMEHEHUE B
BEIYMCIIEHUAX. lIpeoOpa3oBanHus BRIPOKEHHH, COINEPKAIIUX KBAIPATHEIC KOPHH. Oyuxmms y = VX, eé
cBOMCTBA U rpaduK.

3. KBaapaTHble ypaBHEHHS.

KBanpaTtnoe ypaBHEHHE a ero KOpPHH. JTHCKpUMHHAHT KBaZpaTHOTO ypaBHEHHS.
@opMyna KOpHEH KBajpaTHOro ypaBHeHus. KONHYECTBO IEHCTBHTENBHBIX KOpHe#l KBaJpaTHOTO
ypaBHeHus. PellleHue KBaJpaTHbIX YpPaBHCHUM: rpahugecKkuil METOJ PENICHHs, HCTIOIB30BaHNe HOPMyITB!
JUISL HAXOYKIEHMS KOPHEH, pasIoKeHHe Ha MHOKHUTEIH, 000D KOPHEH ¢ HCIOIb30BAHAEM TCOPEMEI Buera.

Hpobubie panuoHaIbHBIE YpaBHEHHS. Pemenne IpOOHBIX panHOHATBHBIX
ypaBHEHHH. [lepexon oT CJIOBECHOH bopMynupOBKH COOTHOIIECHHH MEKITY
BETMUNHAMH K anrebpanydecKoi. Pemenue TEKCTOBBIX 3a/1a4, TIPHBOISAIIHX K

KBaJpaTHBIM yPaBHEHUAM H IPOCTEHIINM PallHOHAILHEIM yPABHCHUSM.

4. HepaBeHcTBA.

MHOKeCTBa, JTIEMEHT MHOJKECTBA. 3amanue MHOKECTB [ICPEIHCIICHUEM
3IIEMEHTOB, XapaKTEepPUCTHYECKAM CBOMCTBOM. CTan[IapTHbIC 0003HAYCHHS YHCIOBBIX MHOKECTE. [Tyctoe
MHOKeCTBO. 110 MHOKecTBO. PaBeHCTBO, 00BEIMHEHHE U IEPECCUCHHE MHOXKECTB, Pa3HOCTb MHOKCCTB.
WmocTpaliys OTHOIIEHHH MEXIy MHOXECTBAMHU C MOMOIIBIO KPYIroB Diinepa-Benna.

YucnoBble HEpaBEHCTBA u ux CBOMCTBA. JloxazaTenseTBO YHCITOBBIX 59
anredpandecKux HEPaBEeHCTB. [Tounennoe CIIO)KECHHUE " YMHOKEHHE YHCIIOBEIX
HepaBeHCTB. [[OrpeIHOCTh B TOYHOCTD [IPHOIVIKCHHA. JInHeiHbIe HEPaBEHCTBA ©

ONHOM  IepeMeHHOH ¥  HX  CHCTeMBl.  JHCIOBBIE  HEPAaBEHCTBA. CpoiicTBa  YHCIIOBBIX
HEepPaBEHCTB. ITpoBepka CIIpaBeUIHBOCTH HEPaBEHCTB pa 3aJJaHHBIX 3HAYECHUIX
[epeMEHHBIX. HeparerncTBo ¢  TEepeMEeHHOM. Crporue %} HECTPOTHE HEpaBEeHCTRA.
JloKa3aTebCTBO HepaBeHCTB, HepaBeHCTBa O CpeHuX [l ABYX 4icesl. [lonaTre 0 peeHNH HePaBeHCTBA.
MHOecTBO pemenuii HepaseHcTBa. [IpecTasienre 0 pABHOCUIIbHOCTH HEPaBCHCTB.



JlunerHoe HEpPABEHCTBO U MHOXKECTBA €ro pEIIeHUH. Pemenue JIMHEHHBIX
HepaBeHCTB. JIMHeiHOe HepaBEHCTRO ¢ IapameTpoM. [Ipumeps penerns APoOHO-THHEHHBIX HEPABEHCTB.

5. CreneHb c HeJIbIM moKa3aTesIeM. JIEMEHTHI ommcaTeabHOH CTATHCTHKH.
Crenens C  menelM  I1oKasaTeneM u  eé CBOiCTBA. CranmapTHBIA ~ BHA ~ YHCIA.
C6op W TpyNMHEpPOBKA CTATHCTHYCCKHX IaHHBIX. VIHTepBambHBe psjel (HauboNbINee W HAUMEHBIIES
3HAYEHMS, pa3Max). PempeseHTaTWBHBIE W HEpeNpe3eHTaTHBHbE BbIOOpKH. HariamHoe mpe/cTaBieHAE
CTATHCTHYECKOH HH(OPMALUH.

6. ITosTopenne.9 KJIACC.

1. KBagpaTtuasas GyHKIHS,

[TonsTne (GyHKIUH. O6nacts OIIpeeneHUs u MHOXKECTBO 3HA4YEeHUH GynKIHH.
Crioco6sr 3aganus bysxruu. ['paduk dyrkmun. CBolcTBa DYHKIMK — BO3pacTaHue U yOpIBaHue QyHKIHH,
HauboJbIIee ¥ HAUMEHbINee 3HaYeHus (YHKIHH, HYTH (QYHKIOUM, ITPOMEKYTKH 3HAKOIOCTOSHCTBA, HX
oTobpakenue Ha rpaduke. Urenue rpaduxos dynximit. [Ipumeps: rpaduKoB 3aBHCHMOCTEH, OTPaKaFOIIHX
peansHBIe Tporecchl. KBanpaTHbIA TpeXUneH, pasIoKeHHe KBaIpaTHOr0 TPEXWICHA Ha MHOMKHTEITH.
Kpampatuunas (ymkuus, ee rpadux — mapaboma. KoopamHars! BepImuHBI Mapaboibl, OCh CHMMETPHH,
cBoifctBa KBamparhuHod ¢ymkumu. Cremennsle ¢yskrma. Ilpumeps! rpadudecKuX 3aBHCHMOCTEH

OTpaKaroIIuX, peaibHbIe
poLecchl: Koebanue, mokasaTeIbHbIA POCT.
[TapasrensHbIi IepeHoc rpaduxos BIOJIb oceH KOOpZHHAT " CUMMETPUHI

OTHOCHTENBbHO ocell. M3obperenme MeToja KOOPIMHAT, MO3BOJISTIOIIETO IIEPEBOAUTH TI'€OMETPHICCKHE
06BeKTHI Ha 51351k anreGpsl. P.Jlexapt u [1.0epma. [IpaMeps! pasiuyHbIX CHCTEM KOOPAKHAT.

2. YpaBHeHHS H HEPABEHCTBA ¢ 0HOH NMepeMeHHOM.

VpaBHeHHE ¢ 0/{HOM mepemeHHO#. KopeHrs ypaBHeHHs. PaBHOCHIBHOCTD ypaBHEHUH. Pelenne ypaBHCHHH,
CBOISIIIUXCS K JTMHEHHBIM U KBaIpaTHBIM. IIpuMeph! pelneHns YpaBHEHHN TPEThel U 4eTBEPTOH CTEICHEH;
METO/IbI 3aMEHBI TIEPEMEHHOM, PasloKeHUs Ha MHOKUTEH, Permenne 1po6HO - pallHOHAIBHEIX yPaBHEHHH.
Hcrnons3oBanne rpaQukoB (YHKIMH JUIS pemeHds ypaBHeHud u cucreM. HepaBeHCTBA ¢ OJHOM
mepeMeHHOM. PaBHOCHILHOCT HEPAaBEHCTB. KBaipaTHble HepaBeHCTBa. [Ipumepsl pemeHus IpoGHO-
nuHeHHBIX HepaBeHCTB. CHCTEMBI HEpaBEHCTB ¢ OJHOH mepeMeHHOM. McTopus BOmpoca O HaxOXKICHHHU
dopMyn KopHe# anrebpaddecKHX YpaBHEHWI, HEpa3pellMMOCTh B paldKajlax yPaBHEHHH CTCICHH,
Gonsmeii uersipex. H. Tapranss, [[x.Kapnarno, H. X.Abens, O.I'anya.

3. YpaBHeHHS H HEPaBEHCTBA C ABYMSA NepeMeHHBIMH.

VpaBHeHHe C JByMs IepeMeHHBIMH. JImHelHOe ypaBHEHHE C ABYMs [EPEMEHHBIMH, HPHMEPBI PCHICHHS

ypaBHEHHH B LENBIX gHClax.
CucteMbl ~ ypaBHeHHH ¢ JByMsS  T€PEMEHHBIMHU. PaBHOCHIBHOCTE  CHCTEM. CucreMsl
JABYX  JIMHEHHBIX  ypaBHEHHM ¢  JBYMS  TIEDEMEHHBIMH  PEIICHWE  [OJACTAHOBKOH U
CIOKEHHEM. [Tpumepsl pelIeHus CHCTEM HEJTMHEWHBIX ypaBHEHUH c IByMA
NICPEMEHHBIMU.

Pemenne TEeKCTOBBIX 3amad anreOpawmueckuM crnocobom. JlexapToBEl KOOPAMHATHEI Ha IUIOCKOCTH.
I'padudeckas HHTEpIpPETANUs YPaBHEHHS C ABYMs NepeMeHHbMA ['paduk TMHEHHOTO YPaBHEHHS C IBYMS
IepeMEHHBIMH; YIIIOBOH K03 QHUIMEHT IPAMO, YCIOBHE HMapalIeTbHOCTH IPSIMBIX. ['paduky mpocTeHmmX
HeNMMHEHHBIX ypaBHeHHH: mapaboina, rumepbona, OKPYXHOCTR, ['paduyeckas HWHTEpIpETalUs CHCTEM
YPaBHEHHH ¢ IBYMS IEPEMEHHEIMHA H X CHCTEM, HEPABEHCTB C ABYMsI IEPEMEHHBIMU U HX CHCTEM.

4. ApudmeTHdecKasi ¥ reoMeTpUYecKas MPOrpeccHu.

[ToHsTHE YMCIOBOM IOCIEOBATENBHOCTH. 3aJaHue IOCIe[OBATEIFHOCTH PEKYPPEHTHOH (QOpMYIION
dopmyno#t n-ro wureHa. ApudMerHdeckas M TIeOMETpHUecKas mporpeccud. POpMyibl N-ro 4ICHa
apudMeTHUeCKOM M TeOMETPHYECKOi HPOTPecCHi, CyMMBI NEPBBIX N-X WieHOB. M3o0paxeHne <ICHOB
apruhMETHIeCKOM M TeOMEeTpHYEeCKOl IPOTPEeCcCHit TOYKaMH KOOpPAMHATHOM ruiockocTH. CyMMHpOBaHHE
IIepBEIX WIEHOB apH(MeTHdecKod M Treomerpuyeckod mporpeccui. Cxopsimascs IeoMeTpHYecKas
nporpeccus. Cymma cXofsmeiics reoMerpudeckoil mporpeccry. ['apmoHmdeckuil psijt. PacxofuMOCTh
rapMOHMYECKOT0 psijia. JINHEHHEIA SKCITOHEHIMATBHBIA pocT. CI0/KHEIE IIPOLEHTEL.

5. DyieMeHTH KOMOMHATOPHKH U TEOPHH BePOATHOCTEH.

Pemenne KOMOMHATOPHBIX 3amad mnepebopoM BapuaHTOB. KOMOWHATOpHOE IPABHIO YMHOXKEHUS.
ITepecTanoBKkH ¥ (akTopuai. [IoHATHE O CIyYalHOM OINBITE W CITy4alHOM coObITHH, IpuUMepHL. acToTa
ciyuaitHoro  cobbrrma.  CraTMeTMdecKui  TOAXOX K NOHATHIO — BEposSTHOCTH.  BepoATHOCTH
IIPOTHBOIIONOKHEX CoObITHH., HesaBucuMble COOBITHS. YMHOKEHHE BEPOSTHOCTEH. JlOCTOBEpHEIE H



HEBO3MOXHEIE COOBITHS. PaBHOBO3MOXHOCTH coOBITHE. Kiaccudeckoe oOIpeseneHue BepOSTHOCTH.
ITpencraBneHne © reomMerpudeckod BeposTHocTH. 3anada Jleomapmo ITusamckoro (®ubonayyu) o
kpojmkax, yncna Oubonayum. 3azava o maxmaTHOH nocke. MCTOKM TeOpHH BEpOATHOCTEH: CTPaxoBOE
Zieno, a3apTHEIE HIDEI. [T.@epma U
B.Ilackans. S.Beprymmm. A.H.Komvoropos.

6. IloBTOpenne.

I1I. TemaTHYecKkoe JIAHHPOBaHHUE
B coorsercteun ¢ basucHemM yuebuem mmanom MAOY COII Ne93 B 7 - 9 xnaccax Ha y4eOHBIH
npeaMeT «Anrebpay oTBoauTca 324 Jaca.
PacnpenieneHne y4eOHOr0 BpeMEHH [IPEACTAaBICHO B TabIMIe:

Knaccwr Konuuecmeo uacog é 200 Konuuecmeo uacoeé 6 Hedeio
7 120 [ getBepts — 5
II - TV verBeptu -3
8 102 3
P 102 3
Bcezo: 324

IIpakTndeckas 9acTh mo ajaredpe B 7-9 kiaccax

KJjiacc IpeIMeT [ gers. II gets. Il wers. | IV uers. Htoro
7 Aunrebpa KOHTpPOJIBHBIE 3 2 2 2 9
8 Anrebpa KOHTPOJBHbIE 1 1 2 2 6
9 Anrebpa KOHTPOJIBHEIE 2 1 3 2 8

Cornacuo 6asucaomy yaebHOMy mrany MAOY COII Ne 93 usydenue reoMeTpuu B 7 Kilacce HaUHHAETCH
CO 2 ueTBepTH 2 Yaca B Helemo, B 8 - 9 kiraccax OTBOJUTCA 2 Yaca B HeJlento, Bcero 186 wacos.

Kuaacest IIpeaMeTs MaTEMATHYECKOTO KosiyecTBO 4ac0B HAa CTYNEHH OCHOBHOIO
HHUKJa obpasoBanns

fi ['eomerpus 50

8 ["eomeTpus 68

9 ['eomeTpus ' 68

Beero 186

HpaKTH‘IeCI{aﬂ HacThb 110 NreOMETPHH B 7-9 knaccax

KJacc | mpeaMeT I geTB. ITgerB, | IITgers. | IV ders. Wtoro
7 KOHTPOJBHEIE 2 1 3
8 KOHTPOJIbHEIE 1 1 2 2 6
9 KOHTPOJIHHBIE 3 1 4




TemaTH4ecKoe MJIAHHPOBaHUE «AJrebpar

7 knace

Pazngen

Koa-Bo
qacoB

Tempbl

Koa-Bo
4acoB

OcHOBHBIE BUIBI AeATE/ILHOCTH
ofyuaromuxcs
(Ha ypoBHE YHHBEPCAIbHBIX
yueOHbIX Ael cTBHI)

Aurebpa. BepoaTHOCTH B cTaTHCTHKA. MaTemaTnka B
HCTOPUYECKOM Pa3BHTHH

24

Boipaxenus,
TOK/ECTBA, yPABHEHHS.

24

BripaxeHus

[TpeobpazoBanue
BBIPAKCHUA

VpaBHEHHS C OTHOH
EpPEMEHHOH

CraTHCTHYECKHE
XapaKTepUCTHKH

HaxoauTh 3Ha4eHUS YHUCIIOBBIX
BBIPAKEHUH, a TAKKE BBIPAKEHHH C
TIEpEMEHHBIMH IIPH YKa3aHHBIX
3HAYEHUSAX IEPEMECHHBIX.
Ucnons30BaTh 3HAKH >, <, 2, <,
YWTATh U COCTABIATH ABOHHEIE
HEepaBeHCTBa. BHIIOIHATE
pocTetInue npeodpasoBaHus
BBIPAKEHUI: IPHBOIUTD TOX00HEIE
craraeMble, pacKpeIBaTh CKOOKH B
CYyMMe U PasHOCTH BBIPAKCHHH.
Pemars ypaBHEHHs BUA ax = b
TIpY pas3/MYHBIX 3HAYCHHAX a U b, a
TAK/KEe HECIIOIKHBIE YPaBHEHN,
cBoAsInuecs K HuM. Mcrons3oBarhb
anmapar ypaBHEHUH JUIA PeIICHUs
TEKCTOBBIX 33134,
HHTEPIPETHPOBATE PE3YNIbTAT.
Hcmonp30BaTe IPOCTERIIHE
CTATHCTHYECKUE XapaKTEPUCTHKH
(cpemmee apupmMeTHUECKOE,
paszmax, MOJia, Me/THaHa) I
aHaM3a pA/ia JaHHBIX B
HECJIOXKHEIX CHTYaIHsX.

DyHKIHA

14

DOyHKIHH

14

DyHKIAE ¥ UX TpaduKH

JIuneiinas GyHKINAA

Berawciats 3HadeHus QyHKINH,
3a7@anuo# (hOpMYIIOi, COCTABIATh
Tabmup! 3Havennit Gpyukun. 1o
rpaduky GyHKITAA HAXOAUTH
3HaYeHre (QYHKIUH 110 H3BECTHOMY
3HAYEHUIO apryMEHTa U pellarhb
obparuyto 3anady. CTpouTh
rpaduky mpsaMon
IPONOPIHOHANBHOCTH Y JINHEHHON
(YHKIIHH, OIIMCBIBATE CBOMCTBA
s1EX QyHKIMH, [loHnMaTh, Kak
BIHsET 3HaK KodddunuenTa k Ha
PACIIONOKEHAE B KOOPAHHATHON
maockocTd rpaduka QYHKIHN Y =
kx, rme x # 0, KaK 3aBUCHT OT
3Ha4YeHuit k 1 b B3auMHOE
pacrooxeHue rpaGuKoB IBYX
(yuknmit Buma y = kx + b.
WHTeppeTHPOBaTh rpaduxy
peabHBIX 3aBHCUMOCTEH,
OIIMCHIBAEMBIX (pOpMyIaMH BAA y
=kernex#0uy =k +b.

ud
Me

CreneHs ¢
HATYPAaJbHbIM

15

BuraucisTh 3HaUCHHS BBIPAKEHUH
BUAA @, T7I€ @ — IPOM3BOILHOE




MoKa3zaTejem

4UCII0, 11 — HATypaJIbHOE YHUCIIO,
YCTHO U IUCBMEHHO.

CrereHb U €€ CBOHCTBA 6 ®opmynHpOBaTh, 3alMCHIBATE B
CUMBOJIMYECKOH hopme 1
OnHOYIEHbI 9 000CHOBEIBATH CBOMCTBA CTEIIEHH C
HATypaIbHBIM [T0Ka3aTEJIEM.
[TpuMeHSTh CBOMCTBA CTEMICHH I
15 peobpa3oBaHus BLIPAKEHUN.
BemonuaTe yMHOXKEHHE
OJTHOWIEHOB U BO3BEICHHUE
ojaHowIeHa B cTeneHs. CTPOUTh
rpaduku GyHKIAH y = Puy=x,
Pemars rpadu4ecKy ypaBHEHHS x?
=ke+bx =hkc+braekub-
HEKOTOPBIC YHCTIA.
MHoro4/1eHbI 20 3anuchBaTh MHOTOYWICH B
CTaHIapPTHOM BHJE, OIPENEIATH
CymMma 1 pa3sHOCTh 5 CTEIICHh MHOTOWICHA. BEIMOIHATE
MHOTOYJIEHOB CIIOJKEHHE ¥ BEIYUTAHUE
MHOTOYIEHOB, YMHOXKEHHE
[TpousBencHue 5 OJIHOWICHA Ha MHOTOWICH U
d OJlHOYJICHA H MHOT'09JIEHa Ha MHOTOYWICH.
\§' MHOTOYIEHA BBIITIOTHATE pa3snoKeHHe
= MHOTOYJIEHOB Ha MHOKHUTEIIH,
é [Tpoussenenue 10 MCIIOJIE3YS BEIHECCHHUE MHOKHTEIA
MHOTOUIIEHOB 3a CKOOKH H ¢I110c00 rpyHIHpOBKH.
[TpuMeHATH AEHCTBHUA C
MHOrOWICHAMH PEIIECHUH
pa3zHooOpa3HbIX 3a/1a4, B YaCTHOCTH
IIPY PEIIeHAN TEKCTOBBIX 3a/1a4 C
ITOMOIIBIO YPAaBHEHUH.
dopmyJasl 20 Jloka3pIBaTh CIPABEIIHBOCTD
COKpAaNIeHHOI0 (bopMyn COKpamEHHOT0
YMHOMKeHHUS YMHOXKEHUSI, IIPAMEHATD HX B
KBagpar cyMMBl 1 5 npeoOpa3oBaHMIX IENIBIX
; KBaJ[paT pasHOCTH BBIP@KEHUI B MHOTOYIEHEL, a
= Pa3sHOCTh KBA/[PATOB, 5 | TaxKe A PasNOKEHUS
o 20 cyMMa B pa3HOCTE KyOoB MHOTOYJIEHOB Ha MHOXKHTEIIH.
< TIpeo6GpasoBanHe HENBIX 10 VCronB30BaTh PasIuIHbIe
BBIPAKEHHIT npeoOpazoBaHus EIbIX
BBIPKCHUH TIPH PEIICHAY
ypaBHEHM, 0Ka3aTeIbCTBE
TOXIECTB, B 3aa4Yax Ha JACIUMOCTb,
8 CucreMbl JHHEHHBIX 17 Onpeensts, ABIAETCS JIM Iapa
§ YpaBHEHHH qucel] pellleHHEM JIAHHOTO
z ypaBHEHUsI C JByMs IIEPEMEHHBIMH,
2 JIuneiiHble ypaBHEHHS C 6 HaxoauTts myTem nepebopa 1ense
i JIByMs TIEpEeMEHHBIMH U pelneHs TMHEHHOr0 YPaBHEHHU C
= HX CHCTEMBI nByMs iepeMeHHBIMA. CTPOHTE
o rpaduk ypapHeHUs ax + by = ¢, rue
< Perenne CUCTEM 11 a# 0 wum b # 0. Pemats
17 JIMHEHHBIX ypaBHEHHH rpabHYecKuM C10c000M CHCTEMBI

JTMHEHHBIX YPAaBHEHHH ¢ IByMs




nepeMeHHBIMA. [IpUMEHSTE Cocob
IOICTAHOBKH M CIIOCO0 CIIOKEHHS
IIPA PELICHUH CUCTEM JIMHEHHBIX
YpaBHEHUH C JIBYMS IEPEMEHHBIMHU.
Pemars TEKCTOBLIC 3a1a4H,
HCIIONB3YS B KA4ECTBE
anrebpandecko MOZIEH CHCTEMY
ypaBHeHHN. IHTEpIIpeTHPOBATH
pe3yJIbTar, MOIyIYECHHBIN IIPH
PEIICHHN CUCTEMBL

10 IloBTOopenue 10 3HaTh MaTepua, H3y4eHHBII B
a Kypce MaTeMaTHKH 3a 7 Kiiacc.
E . N VMeTh IPUMEHATE HOIYyIeHHEIE
g8 E 3HAHMA Ha IPaKTUKe, JTOTHYECKH
a9 MBICIIUTE, OTCTAHBATH CBOIO TOUKY
g 5 = 3pEHHS | BHICIIYIIHBATD MHCHHE
<< ® JPYTUX, paboTarh B KOMaH/IE.
Beero 120 120
8 ki1ace
PanmoHaabHbIe ApodH 23 ®opmymHpoBaTh OCHOBHOE
PanuonansHbIe Apodu U 5 CBOMCTBO pal[MOHATBHOMH ApobH
= MX CBOWCTBA NPHAMEHSATD €0 ISt
=1 Cymma ¥ pa3HOCTh 7 npeobpasoBanus Apobei.
= npobeit BEIMOIHATE CTI0)KEHUE, BEIYMTAHHE,
.g? IIpon3Be/icHHE H YACTHO® 11 YMHOXEHHE U JICIICHHE
o npobeii panMoHaNBHEIX Apobei. BoImomHaTh
‘% 23 pasnuYHbIE IIpeoOpa3oBaHis
= panMOHABHBIX BRIPAKEHUN,
< JI0Ka3bIBAThH TOXKNIECTBA. 3HATH
cBoiicTBa QYHKIMH Y = -E rae k# 0,
U YMETh CTPOUTH €€ rpafuK.
KBagpaTHbie KOpHHA 19 [TpuBOAXATE TPUMEPHI
JleiicTBUTENbHBIE YHCTIa 2 paIMOHATBHBIX U UPPANHOHAIBHBIX
ApubmeTndyeckuit 5 gucen. HaxomuTh 3Ha9CHUS
KBaJIpaTHBIH KOPEHb apu(METHIECKHX KBaJPATHBIX
g CgoiicTBa 4 kopHe#. Jloka3bBaTh TEOPEMEI O
g apuQMETHUECKOTO KOpHE U3 TPOU3BEACHUS H APOOH,
§= 19 | xkBajpaTHOro KOpHA TonecTBo v/ a? = |a|, mpAMERATEH
¥ IIpumenerne CBOUCTE 8 HX B IpeoOpa30BaHMAX BEIPAKEHHUH.
o apuMETHIECKOro OcBoGoxaaTsed OT
e KBaJIpaTHOTO KOPHA HPpaIiOHATBHOCTH B 3HAMEHATEIISX
w a a a
é. npobeit Bua =R
g BEBIHOCHTE MHOXKATENb 38 3HAK
E KOPHS ¥ BHOCHTB MHOMHTEIIb TI0]]
= 3HaK kopHg. Vcrons30BaTh
-4 KBaJ[PaTHbIC KOPHMU IS BEIPAXKEHUS
= TIePeMEHHBIX M3 TeOMETPHYECKHX
¢uzmgeckux popmyir. CTpouTs
rpadux QyHKIME y =VXH
HILTIOCTPUPOBATh Ha rpaduke ee
CBOMCTBA.
5: o & KBagpatHbie 21 Pemrarhk KBafpaTHbIE YPaBHEHUS.
ypaBHEHHUS Haxomute moadbopoM KOpHH




21

KBaznparHoe ypaBHEHUE H
ero KOpHU

11

JIpoOHEBIE palnOHANBLHEIE
ypaBHEHUS

10

KBaIpaTHOI'0 ypaBHEHHUS,
HCIOJNB3YS Teopemy Buera.
HccenenoBaTh KBaIpaTHBIE
ypaBHEHUS 110 JUCKPUMUHAHTY 1
koo duipentam. Pemars qpobHBIe
PalMOHAIBHEIC YPABHEHHUS, CBOA
pelIeHre TakuX YPaBHEHHH K
PELIEHHIO TUHEHHEIX ¥ KBaJIPATHBIX
YPaBHEHHH C IMOCIEAYOIIHM
HCKITFOYEHHEM TI0CTOPOHHUX
KOpHeit. PemmaTe TeKCTOBBIE 3a/1a4H,
HCIIOJB3YS B KAYECTBE
anrebpandeckoi MoeH
KBaZIpaTHRIE U JPOOHBIE YPABHEHMS.

Apudgmeruka. Anrebpa. Jloruka u

MHOMKRECTBA.

20

HepaBencrBa

20

YucnoBble HEPaBEHCTBA U
UX CBOWCTBA

HepaseHcTBa ¢ 0IHOH
MePEMEHHON B HX
CHCTEMBEI

11

®opmyIupoBaTh H JOKa3EBaTh
CBOMCTBA YUCJIOBBIX HEPABEHCTB.
Mcnonp30BaTh anmnapaT HEPABEHCTB
IJIs OLCHKH IMOTPCIIHOCTH H
TOYHOCTH MPUAOTMKEHH.
Haxomute nepecedeHue u
o0BeIMHEHNE MHOJKECTB, B
YAaCTHOCTH YHCIOBBIX
TIPOMEKYTKOB.

Pernats nHHEHHBIE HEPABEHCTRA.
Pemate cucTeMbl TMHEHHBIX
HEpaBeHCTB, B TOM YHCJIE TaKHUX,
KOTOpBIE 3alIHCaHbl B BUJIE JBOWHEIX
HEPaBEHCTB.

Anredpa. Bepositnocrs u cratHeTHKa. MaremaTuka B

HCTOPHYECKOM PAa3BHTHH

11

CremneHsb ¢ HeJabIM
MOKA3ATEJIEM,
DlIeMeHTBI CTATHCTHKHA

11

Crenensb ¢ IIEIbIM
IIOKa3aTelieM U ee
CBOMCTBA

DIeMEHTEI CTATHCTHKH

3HaTh onpeeneHne U CBONCTBA
CTEICHH C IIENIBIM [T0KA3aTENEM.
[IprMeHSTH CBOHCTBA CTEIIEHU C
[eJIBIM TTOKa3aTeNieM TIpH
BBITIOJIHEHHH BBIMUCICHUH H
npeobpazoBanuil BEIpaKeHHH,
Hcrnonp30BaTh 3aIUCh YHCEN B
CTAHJAPTHOM BUJIE AJIS BEIPAKEHUS
U COIIOCTABJICHHUS Pa3MEPOB
00BEKTOB, MITATEIIFHOCTH
IIPOIECCOB B OKPYKAOIIEM MHDE.
[IpuBOIMTE IIPUMEDHI
peTpe3eHTaTHBHON U
HEpenpe3eHTaTUBHON BEIOOPKH.
W3nexaTs nHGOPMALIKIO U3 TaOIUI]
YaCTOT, CTPOUTH HHTEPBAILHEINA
psin. Mcmons30Bath HarysIHOE
[PEICTaBIECHIE CTATUIECKOM
WHGOPMAIIHH B BUJIE CTONOYATHIX B
KPYTOBBIX {HarpaMM, ITOJMTOHOB,
THCTOIPaMM




®Oyuxuun. Jloruka u MHOKECTBA.

Apudmernxa. Anredpa.

IToBTOpEHHE

3HATh MaTepual, U3yICHHBIN B
Kypce anreOpsl 3a 8 xiracc. YMeTh
MIPUMEHATH IIOTy4eHHBIE 3HAHUA Ha
IPAKTHKE, TOTUIECKH MBICIHTD,
OTCTauBaTh CBOIO TOUYKY 3PEHUS U
BBICJIYIIMBATH MHEHHE APYTHX,
paboTaTh B KOMaH]IE.

=]
(]
L9-]
-
=]

102

102

9 kJace

Anredpa. ®yHKnuu

22

Ksagparuunas
(yHKIHS

22

OynHKuy ¥ UX CBOHCTBA

KBaapaTHeli TPEXWICH

L

Kpanparuuynas Gyskuus

 ee rpaduk

CrenenHas QyHKIHS.
Kopens n-oii crenenu

BerauciaTh 3HaueHus QYHKIWHA,
3aJlaHHO# QopMyIoi, a TaKKe
JIBYMS ¥ TpeMs popMyIaMH.
OmuckiBaTh CBOMCTBA QYHKIUN HA
OCHOBE X rpaduyecKoro
npezcTaBienus. HTepnpeTupoBath
rpad Ky peaTbHBIX 3aBUCHMOCTEH.
[Toka3pIBaTh CXEMaTHYECKH
MOJIO)KEHUE Ha KOOPAUHATHON
IUTOCKOCTH rpauKoB QyHKIHN Y =
ax’, y= ax’ +n, y=a(x—m)’
Crpouts rpaduk GYHKIMA Y = ax’
+ bx + ¢, yMeTh yKa3bIBaTh
KOODPJMHATHI BEPIIMHBI MapaboJibl,
ee 0Ch CHMMETPUH, HalIpaBJIeHHE
BeTBEH napaboibl.

N306pakath cxeMaTH4ecku rpaduk
byakiEA y = x" ¢ YETHBIM |
HeueTHBM 7. [loHMMAaTh CMBICT
sanmceit Bua ¥a, Va u T.L., TIe a —
HEKOTOPOE HHCIIO.

Anredpa. PyHKIEH

14

YpaBHeHHS H
HepaBeHCTBA ¢ OJHOH
nepeMeHHOH

14

VYpaBHeHus ¢ OTHOU
IEPEMEHHOH

Hepagenctsa ¢ oHOR
[EPEMEHHOH

Pemate ypaBHeHus TpeThel U
9EeTBEPTOH CTENEHH C IIOMOIIBIO
Da3JIOKCHNS Ha MHOKHTEIH U
BBEJICHHS BCIIOMOIaTelIbHBIX
[epPEeMEHHEIX, B JaCTHOCTH pemarh
fuxBagpaTHble ypaBHeHH. Pemars
npoOHEIE pallMOHAIEHEIE
YPaBHEHHS, CBOJIS HX K IEIBIM
YPaBHEHHSAM C TOCTIEYIOMICH
IMPOBEPKON KOPHEH.

Pemarts HepaBeHCTBa BTOpOH
CTETIEHH, UCIIONB3Ys IpadHIecKue
npejacTasienus. Mcenonb3osars
METOJ HHTEPBAJIOB JUIA PEIICHUS
HECJIOKHBIX PalldOHATBHBIX
HEPaBEHCTB

< E @

17

YpaBHeHus u

Ctpouts rpapuku ypaBHEHUH C




HEPaBEHCTBA ¢ IBYMS
nepeMeHHbIMH

VYpaBHeHH C ABYMS
MepeMEeHHBIMH U HX
CHUCTEMBI

10

Hepagencrsa ¢ AByMs
TIepEeMEHHBIMH H UX
CHCTEMBI

JBYMS IEPEMEHHBIMU B
[IPOCTENINHX CIydadx, Koraa
rpaduKoM SBIAETCS IPAMAa,
napabosa, runepoona, OKpPYKHOCTb.
Wcmonp30BaTh UX IS
rpaduuecKoro pemeHus CHCTEM
ypaBHEHUH ¢ [BYMS [IEPEMEHHBIMHA.
Pemath criocoboM IOCTaHOBKHA
CHCTEMEI [IBYX YpaBHEHHH C IBYMS
NEePEMEHHBIMH, B KOTOPBIX OJTHO
ypaBHEHME IIEPBOH CTEINEHH, a
JIpyroe — BTOPO# CTEIEHH.

Pemats TEKCTOBBIE 3a1a4H,
HCIIOJB3YS B KAYECTBE
anredpandecKod MOJIENH CUCTEMY
ypaBHEHUI BTOPOH CTENEHHU C
JIBYMs IIEPEMEHHBIMH; PEIIaTh
COCTAaBJICHHYIO CHCTEMY,
HHTEPIPETUPOBATh PE3YIbTaT

Anredpa. MaremaTuka B HCTOPHYECKOM Pa3sBHTHH

15

Apudmernueckas 4
reomerpuiecKkas
HpOrpeccu

15

ApudmeTnyeckas
TIPOTpeccust

['eomeTprueckas
porpeccust

[TpumMeHsITE HHIEKCHBIE
0003HaYeHU IS YIICHOB
mocienoBarensHocTel. [IpuBoHUTE
[IPEMEPE] 3a/[aHus
HOCIIEI0BATEILHOCTEH HOPMYIION
1-r0O WICHA U PEKypPPEHTHOR
thopmyIoi.

Bresoauts GopMyIIEL #-TO YiI€Ha
apu(MeTUIeCKOH IIPOTPECCHH 1
FEOMETPHYECKOH IIPOIPECCHH,
CYMMEI IIEPBBIX /1 YICHOB
apudmerHIecKod H
reOMETPHAYECKON [IPOTPECCHIA,
pemraTh 3aJa4y ¢ UCIOJIL30BAHUEM
atux Gopmyi. [lokasbBaTh
XapaKTepPUCTHIECKOE CBOHCTBO
apumMeTHIecKo H
reOMETPUIECKOH ITPOrpeCcCHi.
Pemars 3a/1auu Ha CIIOKHEBIC
IPOILIEHTEL

Anredpa. BeposiTHOCTH H CTATHCTHKA.

Jlornka u muoxkecrsa. Maremaruka B

HCTOPHYECKOM Pa3BHTHH

13

1eMeHTbI
KOMOMHATOPHK H
TEOPHH BepPOATHOCTEH

DneMeHTEH
KOMOWHATOPUKH

HagannHEIE cBEACHUS U3
TEOPHH BEPOSITHOCTEH

BemonssTs nepebop Beex
BO3MOXKHBIX BAPHAHTOB JIIs
nepecdera 00BEKTOB U
koMOuranui. [IpumenaTs mpaBuiIo
KOMOMHATOPHOIO YMHOKEHHS.
Pacnio3naBate 3ana4s Ha
BBIYHCIICHHE YUCIIA IEPECTAHOBOK,
pa3MeIIeHUH, COYCTaHUH H
IPUMEHSTH COOTBETCTBYIOIINE
hopmyIIBL.

BerauciasTe 4acToTy CIIy4aiHOro
co6eITus. OIleHUBaTL BEPOATHOCTD
CITy4aifHOro COOBITHS C TIOMOINBIO
YACTOTHI, YCTAHOBJICHHON OIBITHBIM
nyreM. HaxoIuTh BEpOATHOCTH
CIrydaitHOro coObITHA Ha OCHOBE




KJIACCHYECKOTO OIIpe/Ie/IEHHs
BEPOSATHOCTH. [IpHBOIUTE IIPUMEDEI
IOCTOBEPHBIX H HEBO3MOKHBIX
COOBITHIA.
® 21 | IloBTOpenue 21 3HaTh MaTepual, H3y4eHHBIH B
E g 5 Kypce anreOpsi 3a 7 — 9 KiIacchl
2 S g VYMeTe DpUMEHATD NOTy4eHHbIE
2 E z 3HAHUA Ha IPaKTHKE, IIPH
z < =] noaroroske k OI'D
<
Bceero 102 102
TemaTudeckoe miianuposanue «I'eomeTpus»
7 KJjaacc
Komny K XapakTepHCTHKA 0CHOBHBIX BH/IOB JIeSITEILHOCTH
% ecTBo | Tembl, BXoasinne B eg'JrI:n;I ydeHuka ;
S 9acoB AAHHBIH pa3ge o (1Ha ypoBHe y4eOHBIX JeHCTBHIT)
o | & napa I. HawansHbie OOBSICHATB, UTO TAKOE OTPE30K, Iy, YIoJl, KaKHe
= - reoMeTpHYecKHe (hHUTYypHI HA3BIBAIOTCS PAaBHEIMY, KaK CPAaBHHBAIOTCS H
2 = 2 CBEICHHUS H3MEPSIOTCS OTPE3KU | YTJIBL, YTO TaKOe rpajyc u
s 2 gE rpajgycHas Mepa yria, Kakoi yroy Ha3sIBaeTcs
£ 388 = [Tpamas u otpesok. Jlyq MIPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TaKOe
o = ; 2 U yTol cepeauHa OTpe3ka U OMcceKkTpuca yria, Kakue yribl
g e = g, CpaBHEeHHE OTPE3KOB 1 Ha3bIBAIOTCSA CMEKHBIMHU U KaKHE BEPTHKAIbHBIMU;
= E z = YTJIOB . tdhopMyIHpPOBATE ¥ 00OCHOBBIBATE YTBEPIKIECHUS O
'E' 'g‘ = § U3mepenne 0Tpe3KoB. CBOMCTBAX CMEXHBIX U BEPTHKAIBHBIX YTIIOB;
B Egr W3mepenue yriioB 0OBSICHATE, KAKHE IIPAMBIC HA3bIBAIOTCA
; g g §_ 7  |llepneraukynspHee [IePIIEeHTUKYIIIPHBIMU; (POPMYIUPOBATE H
5 2 E & IpPSMEIE 000CHOBBIBaTh YTBEPKACHUE O CBOHCTBE ABYX
EEg = MIPAMBIX, HEPICHINKYIAPHBIX K TPEThEH; H300pakaTh
3 S ¥ U pacrio3HaBaTh yKasaHHbIE IpocTeidmme QUrypsl Ha
& § g YepTeKax; pelrarh 3a1a4dy, CBA3aHHbIE C STUMHU
IPOCTEHIIUMHU (PUTYpaAMH
I'nasa II. OOBSACHATD, KaKas pUrypa Ha3bIBASTCS
TpeyroasHHKH TPEYTOJIBHUKOM, YTO TaKO€ BEPINHHBI, CTOPOHBI,
YIJIBI ¥ IIEPUMETP TPEYTOJIbHHUKA, KaKO# TPEeYTOIbHUK
Ha3bIBAETCS PaBHOOEPEHHBIM U KaKoi
14 |paBHOCTOPOHHMM, KaKHE TPEYTOIGHUKH Ha3bIBAIOTCS

1. Teomerpudeckue PUIypbI, ITEMEHTHI JJOTHKH,

reOMETPpHA B HCTOPHYECKOM Pa3sBUTHH

paBHBIMU; U300paXkaTh U paclio3HABaTh Ha YepTEXax
TPEYrOJIbHHKA H UX 3IIEMEHTEI; OpMYIHpPOBATE U
TOKa3bIBaTh TEOPEMBI O TIPH3HAKAX PABEHCTBA
TPEYTOIEHUKOB; OO BACHATE, YTO Ha3BIBACTCA

2.1 Ilpu3naxkn
PaBeHCTBA
TPEyroJIbHHKOB
ITepBriit, BTOpO# U
TPeTHH NIPU3HAK
paBeHCTBa
TPEYTOJILHUKOB
MennaHsl,
OUCCEKTPHUCHI U
BBICOTHI TPEYTOJBHUKA

[IEpPIEHIUKYISIPOM, IPOBEAEHHBIM H3 JaHHOH TOYKH
K JaHHOM IpsaMolt; GopMyIHpOBaTh U JOKa3bIBaTh
TEOpeMy O IEePIeHIUKYIISIpe K IPsSMOi; 00BSICHSTE,
KaK{e OTPE3KH Ha3bIBalOTCA MEAUAHOMH,
OHCCEKTPUCOH U BBHICOTON TPEyroJIbHUKA,
(hopMyTHpOBATh U JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
pPaBHOOENPEHHOTO TPEYTOJILHUKA; PEINATh 3a1a4H,
CBSI3aHHBIC C IPU3HAKAMHU PAaBEHCTBA TPEYTOJILHUKOB
W CBOWCTBAMU paBHOOEIPEHHOTO TPEYTOIbHHKA;
bopMynupoBaTh ONpeielIeHHE OKPYAKHOCTH,
00BACHATB, UTO TAKOE LIEHTP, paauyc, Xopaa u




['eomerprueckue GUIYpbL, YIEMEHTHI JJOTHKH, F€OMETPHS B

HCTOPHYECKOM PA3BHTHH.

14 2.2.Pemenne 3a1a4 mUaMeTp OKPYXKHOCTH; PEINaTh IIPOCTEHINIE 3a1aTi
Pemenue 3amad Ha Ha IIOCTpOeHHe (TOCTPOEHKE YTJia, PABHOIO JaHHOMY,
TIOCTPOCHHUE nocTpoeHue OUCCEKTPUCH! YTiIa, IOCTPOSHHES
Pemenwe 3ajad  Ha TIEPIECHIUKYIIPHBIX TPAMBIX, IOCTPOCHHUE CEPEAUHBI
MPUMEHEHHE IPU3HAKOB oTpeska) i 6oee CII0KHBIE 3a/1a9H, HCIIOIB3YFOIIe
PaBEHCTBA yKa3aHHBIE TIPOCTEHIINE; COTOCTABILATH IOy ICHHBIH
TPEYTrOTbHHKOB pe3yJbTarT ¢ YCIOBHEM 3a/1a4H; aHaTM3HPOBaTh

BO3MOYKHBIE CIIydan
I'nasa I11. @DopMyIUpPOBATh OIPENEICHUE MAPAIICIBHBIX
[Mapa/ienbHbBIE PAMBIX; 0OBACHATE C ITOMOIIBIO PHCYHKA, KaKHe
npsiMbIe yIIIbl, 06pa30BaHHbIE TIPH IIEPECEUEHHH IBYX
IPAMBIX CEKYIIEil, Ha3hIBAIOTCS HAKPECT JICHKAIIUMH,
KaKue OJHOCTOPOHHUMH H KaKHAe COOTBETCTBEHHBIMHU;
a bopMyITAPOBATE U IOKA3EIBATH TEOPEME,

BEIPAKAIOIIHE TPU3HAKH ITapauIeTbHOCTH JABYX
MPSMBIX; 00BICHATE, UTO TAKOE AKCHOMBI TEOMETPHH
1 KaKHe aKCHOMBI YXKe HCIIONIb30BAIMCh PAaHEE;
GopMyIEpOBaTh aKCHOMY IapaJLISTIbHBIX MPAMBIX 1
BBIBOJUTH CJICICTBUS U3 HeE; GOpMyIHpOBaTh U

3.1 llpusnaku
napajuiebHOCTH
MPSIMBIX

1. [TpusHaku
[apajIeIbHOCTH
IIPSIMBIX ABYX IIPSAMBIX
2. AkcuoMma
apaLIebHOCTH
IPSMBIX

3.2. Pemmenwme 3anayg

TOKa3bIBaTh TEOPEMEI O CBOMCTBAX Iapalle/IbHBIX
psIMBIX, OOpaTHBEIE TEOPEMaM O PU3HaKax
apauIelbHOCTH, CBA3AHHBIX ¢ HAKPECT JICKAIUMH,
COOTBETCTBEHHBIMH U OJIHOCTOPOHHHMH YTJIaMH, B
CBSI3H C 9THM OOBACHATH, YTO TaAKOE YCITOBHUE U
3aKJIFOYCHHE TEOPEMBI, KaKas TeopeMa Ha3bIBaeTCs
o6paTHOH 10 OTHOIIEHHIO K IaHHOH TeopeMe;
00BICHATE, B YEM 3aKJIIOYAETCI METOT
JI0Ka3aTeNbCeTBa OT IIPOTUBHOTO: (hOPMyIHpPOBATH
IIOKa3bIBATh TEOPEMBI 00 YTIax ¢ COOTBETCTBEHHO
rapasiebHBIME H IEPIECHIUKYIIIPHBIMU CTOPOHAMH;
[IPUBOIMUTH IPAMEPEI HCIIONb30BaHUS 9TOTO METO/a;
pelars 3a1a9d Ha BEYHUCIIEHHE, JI0KA3aTe/IbCTBO U
[IOCTPOEHHE, CBA3aHHEIE C NapaJUICIbHBIMH ITPSIMbIMH




1.I'eomeTpuyeckue Gurypoi, 31eMeHThI JOTHKH, T€OMETPHSA B HCTOPHIECKOM PA3BHTHH.

16

I'nasa IV,
CooTHOIMEHHS MEKTY
CTOPOHAMH H YIIIaMH
TPeyroIbHHKA

DopMyIMpOBAaTh U JI0Ka3bIBATE TEOPEMY O CYMME
YIJIOB TPEYrOJIbHUKA U €€ CIIENCTBUE O BHEIIHEM YTJIe
TPEYTOJIEHAKA, IIPOBOUTE KIIAaCCH(HKAIHIO
TPEYTOIBHAKOB 110 YTiaM; (hopMyIupoBaTh i
JIOKa3bIBaTh TEOPEMY O COOTHOIIEHUSIX MEKIY
CTOPOHAMH U YTJIaMH TPEYTOJIbHUKA (TIPSMOE U
o0paTHOE YTBEPKICHHS) U CIICACTBUSA U3 Hed,
TEOPEMY O HEPaBEHCTBE TPEYTOJILHHUKA;
(opMyIHPOBATh U JOKAa3hIBATH TEOPEMEI O CBORCTBAX
MIPAMOYTOJIBHBIX TPEYTONBHHUKOB (TIPSMOYTOJIEHEIH
TPEYTOABHUK ¢ yrioM 30°, Ipu3HaKy paBeHCTBa
[IPAMOYTOIBHBIX TPEYTOIEHUKORB); HOPMYIHPOBATE
OIIPEICIEHHS PACCTOSHUA OT TOUKH J0 IPAMOH,
PacCTOAHUA MEXIY IapajlIeIbHBIMU IPSMEBIMHU;
perraTh 3a/la4y Ha BLIYHCICHHS, [OKA3aTeIbCTBO U
[IOCTPOCHHE, CBA3aHHBIE C COOTHOMCHUAMU MEXKTY
CTOPOHAMH ¥ YITIaM¥ TPEYrOJIbHUKA U PACCTOSTHHEM

16

1.1 CooTHOmEHHUS

MERIY CTOPOHAMH

M yriaamMmu

TPeyroJbHHKa
Cymma YIJIOB
TPEYTOIbHHUKA
CooTHomieHUsS — MEXKIY
CTOPOHAMH H  YIJIAMH 10
TPEYroJIbHUKA
[TpsMoyToMBHBIE
TPEYTONBHAKH

Pemenue 3amay Ha
[MOCTPOCHHE
1.ITocTpoenue
TPEYTOJTBHUKA II0 TPEM
9IIEMEHTaM

2. Pemenue 3anay

MCKIY MapaJlJICIIbHBIMHA IIPAMBIMHA, IIPH
HEOOX0IUMOCTH IPOBOJHTE 110 XOOY PEMICHUAA
JOIIOTHHTEIIEHEIC

IIOCTPOCHHUA, COITOCTABIIATH HOJ]yT-iBHHBIﬁ PE3YILTAT C
YCJIOBHEM 3allavH, B 3a7ja4ax Ha IIOCTPOCHHUE
HCCIICO0BATE BOSMOKHEBIE CITyUan




l.l"eome'rpnqecmle (l)ﬂ['ypbl y TEOPETHKO — MHOKECTBEHHOE IOHATHE, DJIEMEHTBI JIOTHKH, reoMeTpHHA B

HCTOPHYECKOM PA3BHTHH.

[loBTOpEHHE .
Pemenne 3ana4

[loBTOpEeHuE 1O TEME
"Hauanbnere
reOMETPHYECKHE
cBeneHus"
[ToTOpeHue mo Teme
"TIpuzHakyu paBeHCTRBA
TPEYTOIEHUKOB,
PaBHOOE1peHHBIHA
TPEyroibHUK"
[ToBTOpEHME 1O TEME
"TapannensHbIe
psMbie”

[ToBTOpEeHHUE 110 TEME
"COOTHOLICHHUS MEXKITY
CTOpOHAMH H YTTIaMH
TPEYTOIEHUKA
[ToBTOpEHME 110 TEME
"Samaun Ha
mocTpoeHue”

CTposT JIOTHYECKHUE LENH PAaCcCyKICHHH.
[TpeIBOCXHINAIOT Pe3yIbTaT U YPOBEHb YCBOCHUA
(kaxoit O6yaer pesynabrar?).

VMEIOT CIYIIaTh U CHBINATh APYT ApYyTa.
BriasuraoT # 000CHOBBIBAXOT TAIIOTE3EL,
[IpeUTaraoT CrocoOsl UX MPOBEPKH.

CrassaT yueOHYIO 3a/1a4y Ha OCHOBE COOTHECCHHS
TOTO, YTO Y)K€ H3BECTHO H YCBOECHO, H TOTO, YTO
eIe HEU3BECTHO.

Pa3BHUBaIOT YMEHHUE HHTETPHPOBATHCS B TPYTITY
CBEPCTHUKOB M CTPOUTE NIPOIYKTHBHOE
B3aMMOJIEHCTBIE CO CBEPCTHUKAMH H B3POCIIBIMH
CaMOCTOATEILHO CO3MAI0T AITOPUTME] IEATEIBHOCTH
[IpY pelIeHry podIeM TBOPYECKOTO M ITOHCKOBOTO
XapakTepa.

[TOHMMAFOT BO3MOJYKHOCTB Pa3/IM4HBIX TOYEK 3pEHUS,
HE COBIAIAOIIIX C COOCTBEHHOM.

(OCO3HAHHO U TIPOU3BOJIBHO CTPOST PEYEBBIC
BEICKA3bIBAHKS B YCTHOM ¥ MHCEMEHHOH (Qopme.
Crnmgarot crocod  pe3yibTaT CBOUX JAEHCTBHH C
3aJaHHBIM 3TaJIOHOM, 0OHAPY)KHBAIOT OTKIOHCHUS U
OTJIMYHA OT ITATIOHA.

VMEIOT ¢ [IOMOIIBIO BOIIPOCOB A00BIBATE
HEIOCTAOITYIO HH(OpMAITHIO.

Bribupatot Hanbosee 3¢ GexTHBEBIE CIOCO0H!
[pelen s 3a1a9d B 3aBHCAMOCTH OT KOHKPETHBIX
yCIIOBHH.

BHOCAT KOPPEKTUBE! H TOIOJHEHAS B C1I0C00 CBOMX
IeHCTBUH B ciTydae pacXx0XKJICHUS 3TAJIOHA,
PEAJILHOTO JIEMCTBHUS M €TI0 IPOAYyKTa.

[IpOsBIISIOT TOTOBHOCTB aJEKBaTHO PearupoBarh Ha
HYKIBI APYTUX, OKa3bIBaTh IIOMOIIb U
SMOLMOHATBHYIO TIOAEPKKY HapTHEPAM.
OCO3HAHHO | IPOU3BOJIBHO CTPOST PEYEBLIC
BBICKA3BIBAHNS B THCEMEHHOMH (opme.

Oco3HAIOT Ka9€CTBO U YPOBEHb YCBOCHHA.
[TpumepKUBarOTCA MOPATbHO-OTHYESCKUX 1
NICUXOJIOTHUECKUX IIPUHIMIIOB OOINCHNS U
COTPYIHHYECTBA.

UTOI'O

50

8 kinace

Paznen

Kou
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qaco

Temsl, BXOOANIHE B JaHHBIN pasae

XapakTepHCTHKA OCHOBHBIX BHI0B
NeATEILHOCTH yYeHHKA (Ha YPOBHE
y4e0HBIX 1eHCTBHI)

Komn
YeCcTB

Jacoe




I'eomerpudeckne (PUrypbl, H3MepeHHE reOMeTPHIECKAX (PHIYP, TEOPeTHKO —
MHOKECTBEHHOE NIOHATHE, FeOMETPHSA B HCTOPHYECKOM PA3BUTHH , JJIEMEHTHI JIOTHKH
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T'naBa V. YeThIpexyroJbHUKH

14

OOBSICHATH, 9TO TAKOE JIOMaHas,

1.1 MHOTOyTrOJIBHUKH.
[TapannenorpaMm U Tpamnenus

MHOTOYTOJIBHUK, €r0 BEPIITHHEL, CME)KHBIE
CTOPOHBI, AUaroHAIH, H300paxars U

1.2 IIpamoyronsHEK, poM0O, KBaapar

pacrio3HaBaTh MHOIOYTOJIbHHKY HA YEPTEXKAX,
TOKa3bIBaTh AIEMEHTHI MHOTO YTOJIBHHKA, €ro
BHYTPEHHIOIO U BHEIIHIOK 0011acTH;
bopmyEpoBaTh ONpeeIeH e BRITYKIOrO
MHOTOYTOJIBHUKA; H300paxaTh U
Pacrio3HaBaTh BBINYKIIBIE U HEBBIIYKIIBIE
MHOTOYTOJIBHUKH; QOPMYIHPOBATh U
0Ka3bIBATh YTBEPIKIEHHUS O CYMME YTJIOB
BEIILYKJIOTO MHOTOYTOTbHUKA U CYMME €ro
BHEIIHIX YTTIOB; O0BACHSTE, KAKHE CTOPOHEI
(BepIIMHBI) YETHIPEXYTOJIBHUKA HA3BIBAIOTCS
POTHBOIIONOXKHBIME; (OPMYITMPOBATE
OIIpeieNIeHHs TapaieorpaMma, Tpateluy,
paBHOOEIPEHHOHN B IPAMOYTOIBHOM
Tpareluii, IpsIMOYToJIbHUKA, poMOa,
KBaJpaTa; H300pakaTh U paclo3HaBaTh 3TH
YeTBIPEXYTONBHUKY; (OpMYyTUPOBaTE U
OKa3bIBATh YTBEP/KICHUS 00 HX CBOMCTBAX H
[IPU3HAKAX; PEIIaTh 3a7a9y Ha BEIYHUCICHUE,
10Ka3aTeIbCTBO U IIOCTPOSHUE, CBSI3aHHEIE C
YTHMH BHIAMH YETBIPEXYTOJILHUKOB;
00BACHATH, KaKHE /IBE€ TOYKH HA3BIBAIOTCA
CUMMETPHYHBIMU OTHOCHTEJIEHO IPAMOH
(Touku), B KaKOM city4ae GHUrypa Ha3biBaeTCs
CUMMETPUYHON OTHOCUTEIBHO IIPAMON
(TOYKH) M UTO TaKoe OCh (LIEHTP) CHMMETPHH
(burypsl; IpUBOAUTE IPUMEPHI QHUTYD,
obaaomux 0ceBo (LEHTPATLHOM)
CAMMETPHEH, a TAK¥Ke IIPUMEPBI OCEBOX U
EHTPAIBHON CHMMETPHH B OKpPYKaroIeH Hac
00CTaHOBKE

I'eomerpnueckue Gurypel, H3mepenne

reoMeTpu4eckux uryp,
MHOKECTBEHHOE MOHSATHE, 3/IEMEeHThI JIOTHKH,

TEOPETHKO —

FeOMETPHA B HCTOPHYECKOM Pa3BHTHH

14

I'mapa VL Ilnomans

14

OOBACHATE, KaK IPON3BOANUTCS U3MEPEHUE
[I0Ma/Ied MHOTOYTOJIBHUKOB, KaKue
MHOTOYTOJIBHHKH Ha3bIBAIOTCS

2.1 Ilnomans MHOTOYTOIBHUKA

[PABHOBEITMKAMHE U KaKHe
[PABHOCOCTABIEHHBIMU; (POPMYIHPOBATH
OCHOBHBIE CBOMCTBA IUIOIMAAEH U BEIBOJUTH C
X TTIOMOIIBIO (POPMYJIBI ILIOINAICH
PAMOYTOJIbHAKA, apajlIeorpaMMa,
TPEYroJIbHUKa, Tpanenun; GopMyIupoBaTs 1
TOKa3bIBATh TEOPEMY 00 OTHOIECHHH

2.2. Teopema [Tudaropa

IUIOMIAIEH TPEYTOINBHUKOB, HMEIOIUX 110
[paBHOMY YTJIy; GOpMYIMpPOBaTh U
noxaseiBarh Teopemy Iludaropa u obpatayo
eii; BEIBOAMTE Gopmyiy ['epoHa it miiomaim
TPEYTOJIbHUKA, PENIATh 3a7a4y Ha
BEMMUCIICHHE U IOKA3aTeIBCTBO, CBI3aHHEIE C
(hopmysiaMu IUIOIMAEH U TEOpEMOH

[Tudaropa




I'eomerpuveckue Gpurypsl, n3Mepenie reoMmeTpudecKux Guryp,
TEOPETHKO — MHOKECTBEHHOE IOHSITHE, 3/IEMeHTHI JJOTHKH, FreOMeTpUs B

HCTOPpHYECKOM PA3BUTHH
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I'mara VIL Iogo0ubie
TPEYroJIbHUKH

19

OOBACHSTH IMOHATHE MPOTOPLHOHATIBHOCTH
0Tpe3KoB; GOpMyIUPOBATE OIIPENCTICHHS
MOA0OHBIX TPEYTOIBHUKOB U K03 hUnmenTa
nonobus; GopMyIUpOBaTh U NOKA3EIBATH

3.1 [Tpusnaku mogodus

TEOpEeMBI: 00 OTHOIICHUH NIIOIMaAeH
[10I00HEIX TPEYTOJILHAKOB, O IPHU3HAKaX
1000 TPEYTOJILHUKOB, O CPEAHEH TMHUY
TpPEYroJNBbHNKA, O IEPECEUEHHN MEIHaH
TPEYTONBHUKA, O IPOIIOPLHHOHAIBHBIX
0Tpe3Kax B IPSMOYTOIBHOM TPEYTONEHHUKE;
00BACHATH, YTO TAKOE METOJT IOJ00HS B
3ajauax Ha MOCTPOEHUE, ¥ IPHBOINTE
IPUMEPBI IPUMEHEHUS 3TOT0 METONIA;
00BACHATE, KaK MOYKHO HCIIOJIE30BaTh
CBOMCTBA MOLOOHBIX TPEYTOIBHUKOB B
H3MEPUTENBHBIX paboTax Ha MECTHOCTH,
0OBSICHATE, KaK BBECTH ITOHATHE TOA00U IS

3.2. [Ipumenenue mogodus

11

IPOX3BONIBHBIX (UTYP; GOPMYIHPOBATH
oIpefeeHre i UILTIOCTPUPOBATE IIOHATHA
CHHYCa, KOCHHYCa ¥ TAaHT€HCa OCTPOIo yriia
[IPSMOYTOJIBHOIO TPEYTOIBHUKA; BEIBOJUTE
OCHOBHOE TPHTOHOMETPHUYECKOE TOKIECTBO U
3HAUeHUs CUHYCa, KOCHHYyCa U TaHTeHca JULt
yrios 30°, 45°, 60°; pemaTts 3a/1a4H,
CBS3aHHEIE C T0J00UEM TPEeyTrOIbHUKOB, JIJId
BLIYHCIICHNSA 3HAYCHUM TPUTOHOMETPHUIECKHIX
(YHKIMN MCIOIB30BATE KOMIIBIOTEPHBIE
TIPOrpaMMBl

I'eomeTpuueckue purypni, H3MepeHue

reomMerpugeckux ¢uryp,

TEOPETHKO

— MHOKECTBEHHOE NOHATHE, DJIEMEHTHI
JIOTHKH, TeOMETPHA B HCTOPHYIECKOM

PasBHTHH

17

I'naea VIII. OxpyxnocTs
4.1 Kacarenpnas. L{eHTpanbHEIE H
BITMCAHHBIE YTJIbI

17

MccnenoBaTh B3aUMHOE PacIIOIOKEHHE
IPSIMO# B OKPYKHOCTH; (hOPMYIHPOBATE
oIpezeeHre KacaTeIbHOH K OKPYKHOCTH;
(bopMyIHpoBaTh U JOKA3EBATE TEOPEMBL: O
CBOMCTBE KacaTe/IbHOM, O IpHU3HAKe
KacaTenbHOM, 00 0Tpe3Kax KacaTelbHEIX,
POBEAEHHEBIX U3 OJTHOH TOYKH;
(hopMyITUpOBaTh ITOHATHS LIEHTPAILHOTO yTJIa
W rpagyCHOH MEpBI IyTd OKPYXKHOCTH,
bopMyIHpPOBATE U JIOKAa3BIBATE TEOPEMEIL: O
BITUCAHHOM YTJI€, O IPOM3BEICHUN OTPE3KOB
[IepeCeKarOIIUXCsl X0p; GopMynupoBaTh H
TOKa3bIBATh TEOPEMEI, CBA3AHHEIE C
aMedaTebHEIMKI TOYKaMH TPEYTOIBHUKE: O
OuccekTpHCe yTiia U, Kak CJIeJICTBUE, O
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epeceYeHuH OUCCEKTPUC TPEYTOIBHUKA; O
CePEeANHHOM MEPIEHIUKYIIAPE K OTPE3KY H,
KaK CITC/ICTBHE, O NIEPECEUYEHHH CePEIHHHEIX
[IEPIICHIAKYIAPOB K CTOPOHAM TPEYTONLHHKA;
0 IIEPECEYEHUM BBICOT TPEYTOIbHHKA,
(bopmyspoBaTh OnpeeneH s OKPYKHOCTEH,
BITMCAHHOW B MHOI'OYT'OJIbHUK W OIHCAHHOM
0KOJIO MHOIOYTOJIbHUKA; (OPMYIHPOBATE 1
TOKa3bIBaTh TEOPEMBL: 00 OKPYIKHOCTH,
BITHCAHHON B TPEYTOIBHUK; 00 OKPYXKHOCTH,
OITUCAHHON OKOJIO TPEYTOJbHAKA; O CBOWCTBE
CTOPOH ONMCAHHOI'0 YeTHIPEXYTONLHAKA; O
CBOMCTBE YIVIOB BIHCAHHOTO YETHIPEX
YTOJIBHUKA; pellaTh 3aayl Ha BEYHUCIIEHHE,
0Ka3aTelILCTBO U IIOCTPOCHHE, CBA3aHHBIE C
OKPY’KHOCTBIO, BIMCAHHBIMH W OIIHCAHHEIMHU
TPEYTOJIEHUKAMHI U YETHIPEXYTOEHUKAMH,
HCCIIEIOBATh CBOMCTBA KOH(PHUTYpaLUi,

4.2 BincanHas ¥ onmHcaHHAas
OKPY>KHOCTB

CBSI3aHHBIX C OKPYKHOCTBIO, C TOMOIIEIO
KOMIIBIOTEPHBIX IIPOrPaMM

I'eomerpudeckne urypei, HsMmepenne reoMerputecKux buryp, Teopernxo —
MHOXKEeCTBEHHOE IIOHATHE, JJIEMEHThI JIOI'UKH, FéOMETPHSI B HCTOPHYECKOM PA3BHTHH

\ITosmopernue. Pewenue 3adau

[ToBTOpEHHKE IO TEME
«HeTBIpEXYTOTBHUKH Y.

[ToBTOpenue mo teme «ITomobue
TPEYTOJILHAKOB. OKPYKHOCTE ».
[ToBTopenue o Teme «IlomoGue
TPEYTOMBHUKOB, OKPYKHOCTEY.

[ToBTopenue mo Teme «Ilnomaney.

CTposT noruveckue memnu paccykIeHui,
[[peBOCXHINAIOT Pe3yJbTAT U YPOBEHD
ycBoeHuA (kakoit Oymet pesynsrar?).
VMEIOT CITyIIaTh U CIBIMATE JPYT JPyTa.
BrIBHTarOT 1 060CHOBEIBAIOT THIIOTE3H,
NpeUIaraloT crocobbl UX MPOBEPKH.
CrasaT yueOHYIO 3a/1a4y HA OCHOBE
COOTHECEHHS TOTO, YTO YIKE H3BECTHO M
YCBOEHO, U TOTO, YTO €IIle HEM3BECTHO.
Pa3BUBarOT yMEHHE HHTEIPUPOBATHCS B
TPYIILY CBEPCTHUKOB U CTPOHUTH
[IPOMYKTHBHOE B3aUMOJIeHCTBHE CO
CBEPCTHUKAMH U B3POCIBIME
CaMOCTOSATETBHO CO3AI0T AT OPUTMET
NEeATENILHOCTH TIPU PEIICHUHN IIpobIIeM
TBOPYECKOTO ¥ TIOMCKOBOI'O XapaKTepa.

[ToHMMarOT BO3MOXKHOCTh Pa3jIMYHbIX TOUEK
3PEHUs, HE COBIIAJAONINX ¢ COOCTBEHHOH,
OCo3HaHHO ¥ TIPOH3BOIBHO CTPOST PEYEBEIE
BLICKa3BIBAHMSA B YCTHOM M MHCHMEHHOM
bopme.

CimrgatoT coco6 U pe3ysbTar CBOUX
EHCTBUHN C 3aaHABIM TAIIOHOM,
00HApYKUBAIOT OTKIIOHEHHUS M OTIIHYHUS OT
STalIOHA.

YMEIOT ¢ IOMOIIBIO BOIPOCOB J00BIBATE
HEIO0CTArIY0 HHPOPMAITHFO.

Bri6uparoT HauGomee 3¢ QpexTUBHEIE CIOCOOE!
[PELICHMS 33/1aYH B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHH.

BHOCSAT KOPPEKTHBEI U JOMOJHEHHS B CII0OCO6
CBOUX NIEHCTBHI B ClTyyae pacxXoskIeHus
STaJIOHa, PEAIbHOTO ASHCTBHS ¥ €ro

[IPOJIYKTA.




I'eomerpuueckue purypni, usmepenue reomerpu4eckux guryp,

BEKTOPBI, DJIEMEHTBI JIOTHKH

Pemenve 3amaq

L | | HUroro 68 wacon —[
9 knacce
Ko K XapakTepHCTHKA OCHOBHBIX BHIOB
§ gec | Tembl, BXoAsiHE B JaHHBII DAFEREE AeSATeIbHOCTH YY€HHKA (HA YPOBHE Y4eOHBIX
= TBO pasaen TBo peicTBIIN)
& 9acoB
4acoB
a5 I'1aBa IX. BekTopsl 8 DOopMyIHPOBATH OMPEAEICHAI U
= [lonsiTue BekTOpa HJUTFOCTPUPOBATE MTOHSTHUS BEKTOPA, €T0 JJIMHEI,
g e Crnosenue U BEIYHTAHHE KOJUIMHEAPHBIX ¥ PABHBIX BEKTOPOB;
- g 5 BEKTOPOB MOTHBUPOBATh BBCACHHE IOHATHH U JICHCTBHIA,
g H e . 8 YMHOMKEHHE BEeKTOpa Ha YHCIIO. CBA3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIHUMH
s i 5 - [IpuMeHeHre BEKTOPOB K [TPUMEPAMH, OTHOCIIIUMHUCS K DU3HICCKIM
E o g i [pEIIeHHIO 3a7a4 BEKTOPHbLIM BEJIHYMHAM; IPHMEHATH BEKTOPHI U
& E g = [ICUCTBHSA Hall HUMH IIPU PEIICHHH
=2 == reOMETPUIECKHX 3a1ay
. ['maBa X. Meroa koopaunar |10 OOBACHATS U WILTIOCTPAPOBATE MOHATHS
E Koop;muﬂa'rm BEKTOpa NPSMOYTOJbHO CHCTEMBI KOOPAWHAT, KOOPAXHAT
5 5 10 IIpocreiimue 3amaun B TOYKH H KOOPJHMHAT BEKTOPa; BEIBOIMUTE U
E— g . KOOpIMHATaX HCIIOJIB30BATh IIPY PELIEHHH 3a1a49 HopMyJIsl
£ o g YpaBHEHUS OKPYIKHOCTH KOOpP/IMHAT CePE/IMHEI OTPE3Ka, IUIHHEI BEKTOPA,
) - = [PACCTOSTHUS MEXILY ABYMS TOYKAMH, YPABHEHHS
z g = = OKPY>KHOCTH ¥ TIPSIMOM
S = E E
£S5 23
sg8 2
S @ E =
2= = A
I"1aBa XI. CoorHomenust 11 DOopMyIHpPOBATh U HILIIOCTPUPOBATE
MeRIY CTOPOHAMH U yIJIaMH OIIpeNeICH s CHHYyCca, KOCHHYCa, TaHTeHca U
TpeyroabHuka. Crajasipaoe KoTaHrenca yrios oT 0 1o 180°; BeIBoAUTE
MPOH3BeIeHHE BEKTOPOB OCHOBHO€ TPUTOHOMETPHYECKOE TOMKIECTBO H
CuHyc, KOCHHYC, TaHT€HC, (opmysTs! IprBeeHns; GOPMYTHPOBATH U
KOTaHI'€HC yTIIa JIOKa3BIBATH TEOPEMBI CHHYCOB W KOCHHYCOB,
CooTHommeHAsT MEXITY MPUMEHATH UX TIPH PEIICHUH TPEYTOIbHUKOB;
CTOPOHAaMH U YTJIaMH O0BACHATB, KaK UCIIOB3YIOTCS
TPEYTOIBHHUKA TPUTOHOMETpPHYECKHE (JOpMyYJIBI B
11 CxanspHoe Ipou3BeIeHNE M3MEPHTENBHEIX paboTax Ha MECTHOCTH;
BEKTOPOB opmymupoBaTs onpeneneHns yriia MKy

BEKTOPAMHM ¥ CKaJIIPHOTO IIPOU3BEICHUS
BEKTOPOB; BEIBOIUTE (QOPMYITY CKaISPHOIO
[IPOU3BEJICHUS Y€PE3 KOOPAHHATHI BEKTOPOB;
(opMyMpOBaTh ¥ 0GOCHOBLIBATE YTBEPIKICHHE O
CBOMCTBAX CKAISIPHOTO MPOU3BEICHHS;
MCII0JIb30BaTh CKAIAPHOE MPOU3BEICHHE
BEKTOPOB IPH PEIICHIH 3a/1a4




I'eomerpuueckne purypei, msmepenne

reOMeTPHYECKHX (PUIYP,31eMeHTHI
JIOTHKH,[€OMETPHSI B HCTOPHIECKOM

pasBATHH

I'nasa XII. {iuna 12 DOpMyIMpPOBATE OLPEAEIIEHHE TPABUIHHOTO
M OKPYKHOCTH H ILIOMAAL MHOTOYTOJIbHUKA; (POPMYITHPOBATE ¥ IOKA3HIBATE
E g = Kpyra TEOPEMBI 00 OKPYKHOCTSX, OIMCAHHOM 0KOITO
B E = NPaBUJIBHOIO MHOTOYTOJIEHUKA U BIIUCAHHOM B
_g_ = S [ IpaBribHBIE MHOrOYTOEHUKH HEr0; BEIBOJHUTH M MCIIOIB30BATh (OPMYITBI 15
e 5 E JlmuHa OKPYKHOCTH H IIJIOMA/H BBIYHCIICHHS IIJIOIMAIH IIPABUIILHOTO
g z £ Kpyra MHOI'OYTOJIBHUKA, €r0 CTOPOHBI U Pajiiyca
2 E = 12 [Pemenue 3amaq BIIMCAHHOW OKPYKHOCTH; PEIIaTh 3aa9H Ha
=25 MOCTPOCHUE NIPABHJIbHBIX MHOTOYTOJIBHUKOB;
55 g O0BACHATE NOHATHS JUTAHEI OKPY)KHOCTH 1
z & E MJI0MAAX KPyTa, BEIBOIUTE (OPMYJIBI IS
& 5 < BBITHCIICHHS JUIHHBI OKPYXKHOCTH U JJTHHBI TyTH,
IO KPyTa | IUIOIA i KPYTOBOTO CEKTOPA;
IIPUMEHSTE 3TH (OPMYJIbI IIPH PELIEHUH 3aad
I'taBa XIII. JIpu:kenue 8 O6BACHATE, UTO TaKOe 0TOOpaKEHHE TIIIOCKOCTH
Ha ce0s1 B B KaKOM CIIydae OHO Ha3bIBAeTCs
[lonsTre NBIKEHUS [BIDKEHHEM IIJIOCKOCTH; O0BICHATE, YTO TaKOe
[TapannensHelif IepeHoc U OCeBast CHMMETPHS, IEHTPAIbHAS CHMMETPHS,
[TOBOPOT [1apaIICILHBIA IIEPEHOC U TOBOPOT;
00OCHOBEIBATE, YTO 3TH OTOOPAKEHHUS TIIOCKOCTH
Ha ce0s ABJIAFOTCS ABHKEHUAMH, 00BICHSTS,
KaKOBa CBS3b MY IBIKEHUSIMH 1A
8 HATI0JKCHUSAMH; HILTIOCTPUPOBATH OCHOBHBIE BHIBI

HBHKGHHﬁ, B TOM YHCJIC C IIOMOIIBIO
KOMITBIOTEPHBIX ITPOrpaMM




Harmmﬂan r€OMETpHSA, reOMeTpHA B HCTOPHYECKOM paiBHTHHH

['napa XIV. Hauansasre
CBeJIeHHUs U3
Crepeomerpun

MHororpanHuKH
Tena u moBepxHOCTH Bpamenus

OGBsICHATE, 9TO TAKOE MHOTOTPAHHHUK, €T0 IPAHH,
péOpa, BEPIIHHEI, JHArOHAIH, KaKoi
MHOTOTPaHHHK Ha3BIBAETCS BBITYKJIBIM, YTO
TaKOE€ 1-yrojbHas pu3Ma, eé 0CHOBAHHS,
GokoBBIC rparH 1 GOKOBEIE PEOpA, KaKas HpH3Ma
Ha3BIBACTCS NPAMOM M Kakas HaKJIOHHOH, 94To
TaKoe BBICOTA IPU3MEL, KaKas mpu3Ma
HA3bIBACTCS apaUICIEITHITE0M U KaKoi
apalIeIICIUIIEN] Ha3EIBACTCS IPSMOYTOILHBIM,
(opMyTHpPOBATE K 0GOCHOBEIBATE YTBEPIKACHHS O
CBOMCTBE AUArOHAJIeH mapajieenuIena u o
KBaJpaTe IUarOHaIH IPIMOYTOJILHOTO
napaienenuena; o0bICHITE, 9TO TaKoe 00hEM
MHOTOIDaHHMKA; BEIBOJAUTE (C IOMOIIBIO
nprHnuna Kapansepn) hopmyny o6séma
IPAMOYT'OJIBHOTO NapajlIelenuIesia; 00bACHIT,
KaKOH MHOTOIPaHHUK Ha3bIBAETCs MUPaMHUJION,
9TO TaKO€ OCHOBaHHE, BEPINTHHA, GOKOBBIE IPaHH,
GoxoBrle p&Opa H BEICOTA MUPAMHIBL, Kakas
MUpaMuia Ha3hIBACTCs MPABUILHOM, UTO TaKoe
anogema IpaBUILHON THPAMHIEL, IPHBOIUTE
hopmyy 06sEMa mEpamMEIEL; 06BICHSTE, KaKoe
TEJI0 HAa3BIBACTCS LUIMHAPOM, 9TO TAKOE €r0 OCh,
BBICOTA, OCHOBAHMA, paanyc, 60KoBas
II0BEPXHOCTH, 06pasyromue, passépTka 60KOBOM
TIOBEPXHOCTH, KAaKUMHU (HOPMYITaMH BEIPAXKAFOTCS
00BEM 1 TI0Mmans 60KOBOM IIOBEPXHOCTH
[MUTAHIPA; OOBACHATE, KAKOE TEJI0 Ha3hIBACTCS
KOHYCOM, 4TO TaKO€ €r0 0Ch, BBICOTA, OCHOBAHME,
GokoBas MOBEPXHOCTE, 0OpasyroIie, pa3BEpTKa
00KOBOM MOBEPXHOCTH, KAKUMH (hOpMyiIamMu
BBIPKAIOTCSA 00BEM KOHYCA H IIOMAnb 6OKOBOMK
OBEPXHOCTH; O0BACHATH, KaKas IOBEPXHOCTD
Ha3kIBACTCA Chepoil) H KaKoe Teno Ha3bIBAeTCS
[1aPOM, YTO TAKOE PaIuyc H THamMeTp Chepsl
(wapa), kakuMu GOpMyIIAMH BEIPAXKAFOTCH 00BEM
Imapa ¥ miomans cepsl; u300paxaTs 1
PACIIO3HABATE HA PUCYHKAX IIPU3MY,
TapauIeNeniiiel, TApaMuTy, HHIHHAD, KOHYC,
mrap

Teopernxo — MuOKecTBEeHHBIE

MOHATHS, 3JIEMEHTHI JIOTHKH,
reoMeTpHs B HCTOPHYECKOM

Pa3sBHTHH

06 akcnomax miaHuMeTpHH

CrposT IOrHYecKre Neny paccy K aeHHiA.

[ [peIBOCXUINAIOT PE3yIBTAT U YPOBEHB YCBOCHHUS
(xaxo¥t Gyzer pesymsrar?).

YMEIOT CITyIIaTh U CIBINATE APYT APYTa.
BbIIBHTal0T B 060CHOBBIBAIOT THITOTE3HL,
MPEIATatoT CII0COOB! UX TPOBEPKH.

CraBar yqeOHYI0 3a1a4y Ha OCHOBE COOTHECEHHUS
TOTO, UTO YK€ H3BECTHO H YCBOEHO, H TOTO, 9TO
€I HEM3BECTHO.

PasBrBalOT yMeHHE WHTEIPUPOBATECS B IPYIITY
CBEPCTHUKOB U CTPOHUTE MMPOAYKTUBHOE
B3aHUMOJICHCTBHE CO CBEPCTHUKAMH M B3POCIIBIMA




I'eomerpiaeckne gpuryper, usmepenne

IlosTopenwe. Pemenue 3aayq
By TpeyroasHuKOB,
3amMedaTeNbHbIE TMHAY W TOUKH
TPEYTOJILHHKA
Tpuronomerprueckue byHKIIH
OCTPOr'0 YIJIa IPSIMOYTOILHOTO
TPEYIOJIbHHKA.

BHJTET 4eTBIpeXyromEHUKOB.
CaoficTBa 1 pH3HAKH.
KoopnuHaTHSI 4 BeKTOPHBIIA
METOJIBI PEIICHUS 3a1ad

MHOKeCTBEHHbIE INOHATHA, YJIeMEeHTHI
reoMeTrpus B HCTOPHYECKOM PasBHTHH
p¥=]

FeOMETPHYECKMX (PHIYP, TEOPETHKO —
JIOTMKH, KOOPAHHATDI, BEKTOPBI,

CamMocTOATENEHO CO3MAKOT ANTOpUTMET
ACATEIIEHOCTH IIPH PEMICHHA IPOOIeM
TBOPYECKOTO ¥ MMOMCKOBOTO XapaKTepa.
lloHnMaroT BO3MOKHOCTS Pa3IHYHBIX TOTeK
SPEHHSA, HE COBIAMAIONIHX C COOCTBEHHOM,
OcosHaHHO 1 IPOU3BONBHO CTPOAT peueBkbIe
BLICKA3BIBAHMSA B yCTHOH U IIMCEMEHHOH (hopme.
Cimyaior cmoco6 u pesynmsrar cBoux neHcTBHI o
3alaHHbIM STATOHOM, 00HAPYKUBAIOT
OTKJIOHECHHS M OTJIMYHSA OT TAJIOHA.

YMEIOT ¢ IIOMOIIBIO BOIIPOCOB 0GHIBATE
HE0CTAIOLIY0 HHPOPMAIIHFO,

Hroro

68 gacos

COI'JTACOBAH O
IPOTOKOJI 3aCeIaHus
METOIHYECKOTO
obbenHEeHUS

YYUTENNeH MaTeMaTHKH,
HUHQOpMATUKH U hu3uku No 1
«29» aBrycra 2020rona
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