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IHosicHUTEABLHAA 3AIIMCKA

B o0OpaszoBaTtenbHbIx opranuzauusx benropoackoit obnactu ¢ 1 ceHTAOps
2016 roma maremaTuka m3y4yaerca Kak npeamer «Maremaruka». B 7 kimacce B
2017-2018 yueObHOoM romy Oyner u3ydarbcsi Ha ©0a30BOM YpOBHE TMpEIMET
«MatemaTHKa», KOTOpPBI BKIOYaeT B ce0s W3ydeHHWE JABYX AUCIUILIINH
«Anrebpa» (3 uaca B Hememo) u «['eomerpusin» (2 uvaca B Hememnto). Bcero
KOJIMYECTBO  YacoB MO  Marematuke  (anrebpa,  reoMmerpusi)  IpH
MPOJOJDKUTENBHOCTH yueOHoro roga B 7 kiacce 34 Henmenu cocrtasisier— 170
yacoB (anredpa — 102 gaca, reometpus — 68 4acoB).

Jucuunnuna | [Iporpamma YMK

Anrebpa Anrebpa. CoOopHUK pabounx 1O. H. Makapsbrues, H. T'.
nporpamMm. 7—9 kiaccel: nocooue mist | Munmiok, K. Y. Hemikos,
yauTele o01eoopa3onar. C. b. CyBopoBa
opranuzanuii / [coctaButenb T. A.
«Anrebpa, 7»
bypmucrtposa]. — 2-¢ uzn., qon. — M.:
[Ipocsemenue, 2014. — 96 c. — ISBN
978-5-09-030653-9.

I'eometpus | I'eometpus. COOpHUK pabounx JI. C. AtaHacsH, B. @.
nporpamm. 7—9 kiaccel: mocooue s | byrysos, C. b. Kagomies
yUHTEeNIeH 00111e00pa3oB. opranu3anui / | u ap.

[cocT. T. A. Bypmuctposa]. — 2-e u3.,
nopabd. — M.: Ilpoceemenue, 2014, —
95 c. — ISBN 978-5-09-027195-0.

PabGoumne mporpaMMbl OCHOBHOTO

«l"eomerpus, 7-9»

obmero oOpazoBaHuUs




Ilnanupyembie pe3yibTAaThl OCBOEHUSI Y4€OHOI0 Kypca

AJre0Opa

PAIIMOHAJIBHBIE UNCJIA

BrlnyckHUK HayuuTCs:

1) noHMMaTh 0COOEHHOCTH JIECATUUYHOU CUCTEMBbI CUMCIICHUSI;

2) BIaieTh MOHSITUSMHU, CBSA3aHHBIMU C JIETUMOCTBIO HATypaJbHBIX YUCET;

3) BbIpa)kaTh YMCIIa B 9KBUBAJICHTHBIX (OpMax, BIOUpast Hanbosee moIX0ALIIYI0
B 3aBUCHUMOCTH OT KOHKPETHOMW CUTYyaIlUU;

4) cpaBHUBATH U YIIOPSIOYMBATH PAllMOHAJIbHBIC YUCIIA;

5) BBITIOJTHATH BBIYUCIICHUSI C PAITMOHAIBHBIMU YHCIIAMH, COUYETasl YCTHBIC U
MUCbMEHHBIE TPUEMBI BEIYUCICHUHN, TPUMEHSATh

KaJIbKYJISITOP;

6) UCIIOIL30BaTh MOHSATUS U YMEHHUS, CBSI3aHHBIC C TIPOMOPIIHOHATBHOCTHIO
BEJIMYUH, MIPOIICHTAMU B XOJI€ PEIICHUSI MAaTeMaTUYECKUX 3aJ1a4 U 3aJ1a4 13
CMEXKHBIX MPEIMETOB, BBITIOJHSITH HECIOKHBIC TPAKTUYECKUE PACUETHI.
BrInyCKHUK MOJTYyYUT BO3MOXKHOCTD:

7) O3HAKOMUTHLCS C IMO3UIMOHHBIMH CUCTEMAMU CYMCIIEHUS C OCHOBAHUSMH,
OTJIIMYHBIMH OT 10;

8) yriyOuTh 1 pa3BUTH MPEACTABICHUS O HATYPAJIbHBIX YHCIIaX U CBOMCTBAX
TIEITMMOCTH;

9) Hay4YHTHCS UCITOJIB30BATh IPUEMBI, PAIHOHATHU3UPYIONIUE BIUHCICHHS,
pruoOpPEeCTH MPUBBIUKY KOHTPOJIUPOBATH BBIUNCICHHUSI, BEIOUPAS TIOAXO SN JJIsI
CUTYaIUH CII0CO00.

JTEMCTBUTEJBHBIE YN CJIA

BrlinmyckHUK Hay4uTCS:

1) ucronp30BaTh HavaJIbHbIE MIPEJCTABICHHS O MHOXKECTBE JEHCTBUTEIBHBIX
quCen,;

2) BIaJIeTh MOHATHEM KBAJPaTHOTO KOPHS, PUMEHSTh €r0 B BBIYHCICHUSIX.
BBITyCKHUK MOJTYYUT BO3MOYKHOCTD:

3) pa3BUTH MPEACTABICHUE O YHCIIC M YUCIOBBIX CHCTEMAaX OT HATYPaJIbHBIX 0
JNEVUCTBUTEIIBHBIX YHCEN; O POJIM BBIYMCIICHUN B YEIIOBEYECKOW MPAKTHUKE;

4) pa3BUTH ¥ YIIyOUTh 3HAHUS O IECATUYHOM 3aMUCH I€HCTBUTCIBHBIX YUCEIT
(meprouuecKue U HeIePUOAUICCKHUE TPOOH ).

N3MEPEHUSA, NIPUBJINKEHUS, OLUEHKHU

BrinyckHUK Hay4uuTCA:

1) ucnonb30BaTh B XOJI€ pEIICHUS 3a/1a4 dJIEMEHTapHbIE MTPE/ICTaBICHHUS,
CBSI3aHHBIC C MPUOMMKEHHBIMU 3HAUCHUSMHU BEJIMUUH. BoinyckHUuK noyuum
B03MONCHOCHIDL:

2) NOHSIMb, YUMo YUCL0Bble OAHHbLE, KOMOPbLE UCNONL3YVIOMCS OISl
Xapaxmepucmuku 00beKmos8 OKpYHCarouwe2o Mupa, A6asA0mcs npeumyuecmeeHHo
NPUOUNCEHHBIMU, YO NO 3aANUCU NPUOTUNCEHHBIX 3HAUEHUU, COOEPHCAUJUXCSL 8
UHDOPMAYUOHHBIX UCOYUHUKAX, MONCHO CYOUMb O NOCPEUHOCTNU NPUOIUNCEHUSL,
3) nonsmo, WMo noepewHOCmb pe3yIbmama GblYUCIeHUL O0ANCHA ObIMb
COUMEPUMA C NOCPEUHOCHbIO UCXOOHBIX OAHHbIX.

AJITEBPANYECKHUE BBIPAYKEHU 1

BrITycKHUK HaydnuTCS :



1) BnageTh MOHATUAMH «TOXKAECTBOY», «TOXKAECTBEHHOE MPE0Opa30BaAHKEY, PEIIAThH
3a/1auy, coJiepKaliue OyKBEHHbIE TaHHbIE; paboTaTh ¢ (OpMyIamMu;

2) BBINIOJIHATH MPE0OPa30BaHUs BIPAKEHUN, COACPHKAIINX CTENEHU C UEIbIMU
MOKAa3aTeNsIMU U KBaJApPaTHBIE KOPHH;

3) BBINOJIHATH TOK/IECTBEHHBIE MPEOOPA30BaHUS pAllMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IPaBUJI ACHCTBUI Hal MHOTOWIEHAMH U alre0pandyecKumMu ApoosimMu;

4) BBINIOJIHATH Pa3I0KEHHUE MHOTOUJICHOB HA MHOXKUTEIIH.

BbIyCKHUK MOTYyYUT BOZMOKHOCTD:

5) Hay4UTHCSI BBITIOJIHITH MHOT'OIIIATOBBIE TPEOOPa30OBaAHHS

pPalMOHANIbHBIX BBIPAKEHUH, MPUMEHSS IIUPOKUN HAOOp crIocO00B

U IIPUEMOB;

6) NPUMEHSThH TOXKICCTBCHHBIC TPEOOPA30BAHUS IS PELICHUS 3a1a4 U3
pa3IUYHbBIX pa3/iesioB Kypca (HarpuMmep, sl HaX0XKACHUS
HauOOJbIIEr0/HAMMEHBIIET0 3HAUCHUSI BBIPAKEHUS ).

YPABHEHUS

BrlnyckHUK HayuuTCS:

1) pemiatb OCHOBHBIE BHJIbI PAIIMOHATIBLHBIX YPABHEHUMN C OJTHON NIEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHUH C JBYyMs IEPEMEHHBIMU;

2) moHUMAaTh YpPaBHEHHE KaK BAKHEUITYI0 MATEMAaTUYECKYIO MOJIEIh JJIs
OMMCAHMS ¥ U3yUEHHUS PA3HOOOPA3HBIX pealIbHbIX CUTYaAllUi, peliaTh TEKCTOBbIE
3a/layu anredpanvyeckuM METOJIOM;

3) mpuMeHsTh rpaduueckue NpeacTaBIeHUs JJIs UCCIEI0OBAaHUSl YpaBHEHUH,
UCCJIEOBAaHUS U PELICHUS CUCTEM YPAaBHEHUMN C IByMsI IEPEMEHHBIMH.
BbINTyCKHUK MOJYYUT BO3MOKHOCTD:

4) oBnaieTh CCUATLHBIMU PUEMAMH PELICHHS YPABHECHUN U CUCTEM
YpaBHEHUI; YBEPEHHO MPUMEHSATH anmnapaT ypaBHEHUHN JJIs1 pELICHUS
pa3HOOOpPa3HbBIX 3374 U3 MATEMATHKH, CMEKHBIX MPEIMETOB, MPAKTHKH; 5)
NPUMEHSTH TpaduuecKue MpeCTaBICHUS JJI1 UCCIEOBAaHUS YPABHEHHM, CUCTEM
ypaBHEHUH, cofiepKalux OyKBeHHbIE KO3(PDUIIMECHTHI.

HEPABEHCTBA

BrinyckHuK HayunuTCS:

1) noHrMaTh U TPUMEHATH TEPMUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHBIE C
OTHOILIIEHUEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

2) peluath JUHEWHbIE HEPABEHCTBA C OJJHOM EPEMEHHON U UX CUCTEMBI; PEIlIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOi Ha rpaduyecKue IpeCTaBICHUS;

3) NpUMEHSTH alnmnapaT HEPABEHCTB JIJIsl PEUIECHU 3a]]a4 U3 Pa3JIMYHbIX Pa3esioB
Kypca.

BBINyCKHUK MOJYyYNUT BO3MOXHOCTh HAYYUTHCS:

4) pa3HOOOpa3HBIM MTpUEMAM JI0KA3aTEIBCTBA HEPABEHCTB; YBEPEHHO PUMEHSITh
anmnapar HEpaBEHCTB ISl PELICHUs pa3HOOOPa3HbIX MATEMATUUYECKUX 3a1a4 U
3a/1a4 U3 CMEKHBIX [IPEJIMETOB, IPAKTHUKH;

5) mpuMeHATh TpauuecKue MPeJACTaBICHUS ISl UCCIIeIOBAaHHUS HEPABEHCTB,
CHUCTEM HEPABEHCTB, COJEPKaIINX OYKBEHHbIE KOI(PDUIIUEHTHI.

OCHOBHBIE TIOHATHUSA. YACJTOBBIE ®YHKIINN

BbllycKHUK Hay4uTCS:

1) moHUMAaTh ¥ UCTIONIB30BATH () YHKIIMOHAIBHBIEC MOHSITHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYECHUSA);



2) cTpoUTb rpauKU FNEMEHTAPHBIX (PYHKIUI; UCCIEA0BATh CBOMCTBA YHCIOBBIX
(yHKIMI HA OCHOBE M3Yy4Y€HUs MOBEACHUS UX rpauKoOB;

3) noHuMaTh GYHKUMIO KaK BaXKHEHIIIYI0O MATEMAaTHYECKYIO MOJIEb AJI1 ONMCaHUs
MIPOLIECCOB U SIBJIEHUI OKPY>KAIOIIETO MUPA, MPUMEHATH (DYHKIIMOHAIBHBIN S3bIK
JUISL ONIMCAHUS U UCCIIEA0BAHMS 3aBUCUMOCTEN MeXAY (PU3NUECKUMU BETUUMHAMM.
BbINyCKHUK MOJYyYUT BOZMOXHOCTh HAYYUTHCS

4) IpOBOAMTD UCCIICTOBAHUS, CBSI3aHHBIC C H3YYCHUEM CBOMCTB ()yHKIIHH, B TOM
YHClIe C UCIIOJIb30BAaHUEM KOMITbIOTEPA; HA OCHOBE I'papKOB N3yUEHHBIX
(GyHKIUN CTPOUTH OoJiee CloXkKHbIe rpaduKu (KyCOUHO-3a/1aHHbIE, C
«BBIKOJIOTBIMUY» TOYKAMH U T. II.);

5) ucnonk30BaTh HYHKIIMOHATBHBIC TPEICTABICHHS U CBOWCTBA (QYHKIIUN JIJIs
pelIeHUs] MaTeMaTUYEeCKUX 3a/1a4 U3 Pa3IMUHbIX pa3JenoB Kypca.
YUCJOBBIE TOCIEAOBATEJBHOCTH

BbInyCKHUK HAy4YUTCS:

1) moHMMAaTh ¥ UCTIOJB30BAThH SI3bIK MOCJIEI0BATEILHOCTEHN (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

2) npuMeHsTh (HOpPMYJIbI, CBSI3aHHBIE C apUPMETHIECKON 1 TeOMETPUUYECKON
IPOrpecCcUsiMM, U anmapar, chOpMUPOBAHHBIN MPU U3YyUYEHUU APYTHX Pa3/IeiioB
Kypca, K pelIeHuto 3a1a4, B TOM YHCIIe ¢ KOHTEKCTOM U3 PeaIbHON KU3HHU.
Buinycknuk noayuum 603MONICHOCIb HAYYUMBCA:

3) pewams KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUEM OPMYT N-20 YIeHA U
CYMMblL NEPBBIX N UIEHO8 APUPMEMUUECKOU U 2e0MeMPUiecKol npozpeccull,
NPUMEHSIA NPU IMOM Annapam YpasHeHuli U HepageHcms,

4) nonumams apupmemuuecKkyio u 2eoMempuyecKyio npoepeccull Kax QyHKkyuu
HAMYpanbHO20 apeyMeHma, Ce:A3bl8amyv apuphmemuyecKyro npospeccuio ¢
JIUHETIHBIM POCHOM, 2e0MeMPUYECKYI0 — ¢ IKCNOHEHYUATbHBIM POCHIOM.
OIIUCATEJIBHASI CTATUCTHUKA

BbImyCKHHMK Hay4UTCS UCIIOJIB30BATh IPOCTEHIIINE CITIOCOOBI MTPEICTABICHUS U
aHaJln3a CTaTUCTUYECKUX JaHHBIX.

BbIMyCKHHMK MOIYYUT BO3MOXHOCTh IPUOOPECTH NEPBOHAYAIIBHBINA OMBIT
OpraHu3aluy cOopa IaHHBIX MPU MIPOBEACHUH OIpoca OOIIECTBEHHOTO MHEHHUS,
OCYILECTBIIATh UX aHAJIU3, IPEJICTABIATh PE3yJIbTaThl OIpOca B BUAE TaOJIUIIBL,
ArarpamMmal.

CJIYYAHUHBIE COBBITHUS U BEPOSATHOCTD

BBIyCKHUK HAYYUTCSl HAXOAUTh OTHOCUTEIBHYIO YaCTOTY M BEPOATHOCTh
CITy4aliHOTO COOBITHS.

BbIMyCKHHMK MOTYyYUT BO3MOXHOCTH IPUOOPECTH OIBIT IPOBEACHUS CITyYalHbIX
AKCIIEPUMEHTOB, B TOM YHUCJIE C IOMOIIBI KOMIIBIOTEPHOTO MOJAEIUPOBAHNUS,
MHTEPNPETALNN UX PE3YyIbTaTOB.

KOMBHUHATOPUKA

BbImycKHHMK Hay4qUTCA peliaTb KOMOMHATOPHBIE 33/1a4U Ha HAXOXKICHHUE YHClia
O00BEKTOB UM KOMOMHAIHIA.

BBINyCKHUK MOJTYyYUT BOZMOXHOCTh HAYYUTHCS HEKOTOPBIM CIIEIMATIbHBIM
npuémam pelleHrnss KOMOMHATOPHBIX 3a7aY.



I'eomeTpus
Harnsgnas reomerpust BeinmyckHuk Hayuutces: 1) pacrio3HaBaTh Ha YepTexkKax,

PUCYHKAX, MOJENAX U B OKPYKAIOIIEM MUPE TUIOCKUE U TPOCTPAHCTBEHHBIE
reoMeTpuiecKue (PUrypsl;

2) pacnio3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOIO MapajieJenuIea,
MPaBUIBHOW MUPAMUbL, UUIUHAPA U KOHYCA;

3) onpenensTh N0 JMHEHHBIM pa3MepaM pa3BEPTKHU (UTYPHI IMHEHHBIE Pa3MeEphl
caMoi (hpurypsl 1 Ha00OPOT;

4) BBIYUCIIATH 00BEM IPSIMOYTOJIBHOTO NapaljiesIenuIe1a.

BbIyCKHUK MOTYYUT BOZMOKHOCTD:

5) BBIUUCTATH 00BbEMBI TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD,
COCTaBJIEHHBIX U3 MPSAMOYTOJIbHBIX NapaJlIeNICIUIEA0B;

6) yriyOuTh U pa3BUTh MPEACTABICHHS O IPOCTPAHCTBEHHBIX FT€OMETPUUYECKUX
durypax;

7) IpUMEHSTH MOHATHE PA3BEPTKU ISl BBIMOIHEHUS TPAKTUYECKUX PACUETOB.
['eomerpuueckue ¢purypsl BoimycKHUK HaydHUTCS:

1) monp30BaTHCA A3BIKOM F€OMETPUU JJIsI ONMCAHUS NPEIMETOB OKPYKAIOILIETO
MHpa U UX B3aUMHOTO PACIOIO0KEHHS;

2) pacnio3HaBaTh U M300paKaTh HA YEPTEKAX U PUCYHKAX T€OMETPUUECKUE
Gurypsl 1 uX KOHQUTYpaIuy;

3) HAaXOUTh 3HAYEHUS JUIMH JTUHEHHBIX DJIEMEHTOB (PUTYp U UX OTHOIICHHUS,
rpagycHyto mepy yrioB oT 0 go 180°, npumeHsisi onpeeneHus, CBOMCTBA U
npu3HaKu PUTYp U UX DIIEMEHTOB, OTHOLIEHUS uryp (paBeHCTBO, 01001eE,
CUMMETPHUH, TIOBOPOT, NapAJJIEIbHBIN IEPEHOC);

4) onepupoBaTh C HAYAIbHBIMU MMOHATUSAMU TPUTOHOMETPHUH U BBITIOJIHATH
AJIEeMEHTapHBIE ONepanuy Hajl GYHKIUSIMH YTIIOB;

5) peiath 3a/1a4M Ha 10KA3aTENbCTBO, OMUPASICh HA U3yUYEHHBIE CBOMCTBA GUTYp U
OTHOILIEHUM MEXAY HUMHU U IPUMEHSSI U3YUYEHHbIE METO/IbI 10KA3aTEIIbCTB;

6) pemaTh HECIOKHbBIE 3aJa4l Ha ITIOCTPOCHHE, MPUMEHS OCHOBHBIE AJITOPUTMBbI
MNOCTPOEHHUSI C TOMOILBIO HUPKYJIS U IMHEUKU;

7) peuiath OpOCTEHIIINE TUIAHUMETPUYECKHUE 3a/1a4ul B IPOCTPAHCTBE.
BbINTyCKHUK MOJYYUT BO3MOKHOCTD!

8) OBJIAETH METOIaMH PELIEHUS 3a/1a4 Ha BBIYMCIIEHUS U JOKA3aTEIbCTBA:
METOJIOM OT MPOTUBHOI'0, METOZOM 010011, METOI0M Iepedopa BApUaHTOB U
METOJOM IT'€OMETPUUECKUX MECT TOYECK;

9) nproOpecTH ONbIT IPUMEHEHHUS aNredpandeckoro U TPUrOHOMETPUUYECKOTO
amnmapara u UJeu JBHXKEHUS MPU PEIIEHUU F€OMETPUYECKUX 3a/1a4;

10) oBnageTh TPaAUIIMOHHON CXEMOM pelIeHUs 3a/1a4 Ha MOCTPOEHUE C MOMOUIbIO
LUPKYJIA U JUHEHKH: aHAJIU3, IOCTPOEHUE, JOKA3aTEIbCTBO U UCCIIEJOBAHUE;

11) HayuuThCS pemaTh 3a4a4y Ha MOCTPOEHUE METOIOM F'€OMETPUYECKOTO MECTa
TOYEK U METOJIOM IOJ00US;

12) mpuobpecTr OMBIT UCCIEAOBAHNS CBOMCTB TUTAHUMETPUUYECKHUX (DUTYD C
MOMOILbIO KOMIIBIOTEPHBIX TPOrPAMM;

13) nmpuoOpecTr OMBIT BHITIOJIHEHHS MTPOEKTOB MO TeMaM: «['eoMeTpudeckue
npeoOpa3oBaHus Ha IIIOCKOCTH, «IlocTpoeHne oTpe3KoB 1o Gopmyiey.
N3mepeHre reoMeTpUYECKUX BEIUYMH BBITYCKHUK Hay4YHUTCS:



1) ucrosib30BaTh CBOMCTBA U3MEPEHUS JUIMH, IUIOIIAJIEH U YIJI0B MPU PELICHUN
3a71a4 Ha HAXOXJICHHE JJIMHBI OTPE3Ka, JIIMHBI OKPYKHOCTH, JUIMHBI 1yTH
OKPY’KHOCTH, TPayCHOW MEPHI yTJIa;

2) BBIYUCTATH AJIMHBI JUHEHHBIX 2JIEMEHTOB (DUTYp U UX YTJIbI, UCTIONb3YS
(bopMyIbl IJIUHBI OKPYKHOCTH U JUJIMHBI TYTH OKPY>KHOCTH, POPMYIIBI IUTOMIaACH
duryp;

3) BBIYMCIATD IJIOLIAU TPEYTOJIbHUKOB, MPAMOYTOJIBHUKOB, TapaJLJIEIOrPAMMOB,
Tpareuui, KpyroB U CEKTOpOB;

4) BBIUUCIATH IJIMHY OKPY>KHOCTH, JUIUHY JYTU OKPYKHOCTH;

5) peliath 3a/1a4u Ha 10KA3aTENbCTBO C UCIONIb30BAaHUEM (DOPMYIT JJTMHBI
OKPY>KHOCTH U JIJTUHBI YT OKPYKHOCTH, hopMyJ IIoIaaei ¢puryp;

6) pelaTh NpaKTUYECKUE 3a/1a4l, CBSI3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX
BEJTMYUH (UCIIONIB3Ys MPU HEOOXOIUMOCTH CITPABOYHUKH M TEXHUYECKUE
Cpe/ACTBa).

BhINyCKHUK MOJYYUT BO3MOXKHOCTD: 7) BEIYUCIIATH TUIOMAAN QUTYp,
COCTAaBJICHHBIX U3 IBYX WJIH OoJjiee MPSIMOYTOJIbHUKOB, apaJljIeIOrPaMMOB,
TPEYTOJILHUKOB, KPyra U CEKTOpa;

8) BBIYUCIIATH IO MHOTOYTOJILHUKOB, UCTIOJIb3Ysl OTHOIIICHUS
PABHOBEJIIMKOCTU U PABHOCOCTABIIEHHOCTH;

9) mproOpecTH ONBIT MPUMEHEHHSI ANTeOPanYECKOro U TPUTOHOMETPUUECKOTO
amnmapara U uJel JBUKEHHS NP PEIICHUH 3a]1a4 Ha BBIYMCIIEHUE TUTOMIaAe
MHOT'OYT'OJIbHUKOB.

Koopaunatel BeimyCKHUK HayquTCs: 1) BBIYUCIATH JJIMHY OTpE3Ka 1o
KOOpJIMHATAaM €ro KOHIIOB; BBIUMCIISATh KOOPJAUHATHI CEPEAUHBI OTPE3KA;

2) UCTI0JIb30BaTh KOOPAUHATHBIA METO JUIsl U3YUYEHUSI CBOMCTB MPSMBIX U
OKPY>KHOCTEH.

BBINTyCKHUK MOJYYUT BO3MOKHOCTD:

3) oBnageTh KOOPAMHATHBIM METOJIOM PEIIEHUS 3a7a4 Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO;

4) mpruoOPECTH OIBIT UCTIOIB30BAHUS KOMITBIOTEPHBIX MTPOTpaMM ISl aHAIIA3a
YaCTHBIX CIy4a€B B3aUMHOTO PACIOI0KEHUS OKPYKHOCTEN U MPAMBIX;

5) mproOpecTH ONBIT BBHITIOTHEHHS IPOEKTOB Ha TeMy «lIpuMenenue
KOOPAMHATHOTO METO/A IIPU PELICHHUH 3a/1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBOY.
BexTopb! BeinyCkHUK HAy4YuTCS:

1) onepupoBaTh ¢ BEKTOpAMU: HAXOJAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB,
3aJJaHHBIX T€OMETPUUECKH, HAXOIUTh BEKTOP, PABHBIN ITPOU3BEICHUIO 38 JaHHOTO
BEKTOpa HA YUCIIO;

2) HaXOUTh JJIs1 BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMU: JJIMHY BEKTOPA,
KOOPJIMHATHI CYMMBI M pa3HOCTH JIBYX U 00JIe€ BEKTOPOB, KOOPUHATHI
MPOU3BEICHUS] BEKTOPA HA YHUCIIO, TPUMEHSS TP HEOOXOAUMOCTH
COYETATEIbHBIN, IEPEMECTUTEIBHBIN U PACIIPEICIIUTEIIbHBIN 3aKOHBIL;

3) BBIYUCHATH CKaISIPHOE IPOU3BE/IEHHE BEKTOPOB, HAXOAUTh YTOJI MEXIY
BEKTOpPaMH, YCTAHABJIMBATH MEPIEHAUKYIISIPHOCTD MPSIMBIX.

BrInyCKHUK MOJIyYUT BO3MOKHOCTb:

4) oBnaeTb BEKTOPHBIM METOOM JJIsl PEILICHUS 3a]1a4 HA BBIYUCIICHUE U
JI0KA3aTeNIbCTBO;



5) npuoOpecTH ONBIT BBHIITOIHEHHS IPOEKTOB Ha TeMy «IIpuMeHeHne BEKTOPHOTO
METOJa ITPU PEIICHUH 3a/1a4 Ha BBIUYNCIICHUE U 10KA3aTEIIbCTBOY.

Coaepxanue yueOHOro Kypca
APUDOMETHUKA
PanmnonanbHbIe yncaa. Paciimpenne MHOXKECTBA HATYpPaJbHBIX YHCEN 10
MHO’KECTBA LEeNbIX. MHOXKECTBA LEBIX YUCE JO MHOXKECTBA PAllMOHATbHBIX.
ParrionanbHOe 4KCII0 Kak OTHOMIEHHE M/N, r1e m — 1enoe yucio, N —
HaTypasibHOE. CTENEHb C LENbIM IT0Ka3aTeNIEM.
JeiicTrBuTesbHble ynciaa. KBagpaTHbiii kopeHb u3 uncina. Kopens TpeTbei
CTEINEeHU. 3aMuch KOPHEH € MMOMOIIBIO CTETIEHU C APOOHBIM MOKAa3aTEIEM.
[Tonsitue 06 upparmoHaIbHOM YKcIie. MppalimoHaIbHOCTh YKCIa U
HECOU3MEPUMOCTH CTOPOHBI U JUArOHAJIA KBajipaTta. JlecaTuunble NpUOIMKEHUs
UppalOHAIBHBIX YUCET.
MHOK€eCTBO JEUCTBUTEIILHBIX YUCEN; MPEICTABICHNUE ACHCTBUTEIBHBIX YACE
OCCKOHEUHBIMU JIECITUUYHBIMU JIp0o0siMu. CpaBHEHHE JICHCTBUTEIBHBIX YUCEI C
MOMOIIBI0 KOOPJAMHATHOM MPAMOil. UHCIOBBIE TPOMEKYTKH.
N3mepennsi, npudankeHnsl, OeHKH. PazMepbl 00bEKTOB OKPYKAIOIIEr0 MUPa
(0T BIIeMEeHTapHBIX YacTHIl 10 BeeneHnnoit), JMTeNbHOCTh MPOIIECCOB B
OKpykaromieM Mmupe. BoijieieHue MHOXXUTEN — CTENEHU JIECSITH B 3alIUCH YUCIIA.
[TpubmmxEHHOE 3HaUCHNE BETUYMHBI, TOUHOCTH IpuOmmkeHus. [Ipukuaka u
OLICHKA PEe3yJIbTATOB BBIUUCIICHHIA.
AJITEBPA
AJredpandeckue BbIpa:keHusi. bykBeHHbIE BbIpaKeHUS (BBIPAXKEHUS C
nepeMeHHbIMU). YncaoBoe 3HaueHne OYKBEHHOTO BhIpaxkeHus. [lomycTumeple
3Ha4YeHMS NepeMeHHbIX. [logcTaHOBKA BbIpaKEHUN BMECTO IEPEMEHHBIX.
[IpeoGpazoBanre OYKBEHHBIX BBIPAXKEHUN HA OCHOBE CBOMCTB apu(PMETHUECKUX
nercTBruil. PaBeHCTBO OYKBEHHBIX BhIpakeHUH. ToxaecTBO. CTeneHb ¢
HATypaJIbHBIM MOKa3artesieM U €€ cBoicTBa. OQHOWIEHBI U MHOTOUYIEHbI. CTEerneHb
MHorouwieHa. CiioxeHue, BBIMUTaHHE, YMHOKEHHE MHOTOWIEHOB. DOpMYJIbI
COKpalIEHHOTO YMHOXEHHUS: KBaApaT CYMMBI M KBaJipaT pazHoctu. Popmyia
pa3HOCTH KBajpaToB. [IpeoOpa3oBaHue 11€10T0 BEIPAKEHHUS B MHOTOUJICH.
PaznoxeHne MHOrO4wIEHOB HA MHOXKUTEIW. MHOTOWIECHBI C OJTHOU
nepemeHHol. Kopenb MHOTOUEeHa. KBagpaTHbIN TPEXUIEH; pa3ioKEHUE
KBaIPATHOTO TPEXWICHAa HAa MHOKHUTENU. Anredpandeckas 1po0b. OCHOBHOE
CBOMCTBO anrebpanyeckoit Apoou. CroxkeHue, BEBIUUTaHNUE, YMHOKEHHUE, JICICHHIE
anrebpandeckux apodei. CTeneHp ¢ eIbIM MOKa3aTeIeM 1 €€ CBOWCTBA.
PanmonanpHbIC BRIpaOXXEHHS U X ITpeoOpa3oBanus. [|0ka3aTenbCTBO TOXKIECTB.
KBanpartusie kopau. CBoiicTBa apu(PMETHISCKUX KBAIPATHBIX KOPHEH U MX
MpPUMEHEHUE K MPeoOpPa30BaHUIO YNCIOBBIX BEIPAKCHUN W BHIYUCIICHHSIM.
YpaBHenus. YpaBHeHue ¢ ogHoM nepeMenHoil. Kopenb ypaBHenus. CBolicTBa
YUCJIOBBIX PABEHCTB. PABHOCUMIIBHOCTh ypaBHEHUH. JINHEWHOE YypaBHEHHE.
KBanpaTHoe ypaBHeHue: popMysa KOpHEl KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHeHUM, CBOASIIMXCS K JUHEWMHBIM U KBaJIpaTHBIM. [IpuMepsl
pelieHus ypaBHeHUI TpeThell U 4eTBEPTO cTenenel. Pemenue qpoOHo-pa-
LAOHAIBHBIX YPAaBHEHUI. Y paBHEHHE C JBYMS ME€pEMEHHBIMU. JIMHEHHOE
YpPaBHEHUE C ABYMs EPEMEHHBIMU, IPUMEPHI PEIICHUS YPABHEHHUI B LEJIBIX




yucnax. Cucrema ypaBHEHUH € IByMS IEPEMEHHBIMU. PABHOCHIIBHOCTH CUCTEM.
Cucrtembl IByX TUHEHHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU; PEIICHUE
IIOJCTAHOBKOU U Ci10KeHUEeM. IIpuMepsl peleHus CucTeM HEIUHEUHBIX
YpaBHEHUM C IBYMs IEPEMEHHBIMU. PellieHrne TeKCTOBBIX 3a71a4 alre0panyecKum
criocoboM. JlekapToBbl KOOPAMHATHI Ha TIOCKOCTH. ['paduueckast mHTEpIpeTaIus
ypaBHEHHUsI C ABYMSI IIepeMEHHBIMU. ' pauk TMHEHHOTO YypaBHEHUS C TBYMS
NepeMEHHBIMU; YTIIOBOM KO (UIIMEHT NPSAMOM; YCIOBHE MapalIeIbHOCTH
npsMbIX. ['paduku npocTeHX HeIMHEHHBIX ypaBHEHMI: mapaboia, runepoona,
OKpYKHOCTb. ['padnueckasi MUHTEpIpeTalysl CUCTEM YPAaBHEHUH C JBYyMs
MIEPEMEHHBIMH.

HepasencrBa. UucioBsle HEpaBEHCTBA U UX CBOUCTBA. HepaBeHCTBO ¢ OHOM
IepeMEeHHOM. PaBHOCHIIBHOCTh HEPABEHCTB. JINHEWHBIE HEPABEHCTBA C OJHOM
nepemeHHoM. KBanparHeie HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

OYHKINU

OcHoOBHBbIE OHATHSI. 3aBUCUMOCTH MEXy BenunHaMu. [lonstue GyHKIuu.
O6unacTb onpeieNICHUs] U MHOKECTBO 3HaUeHU QyHKIuu. CriocoObl 3a1aHus
¢ynkuuu. I'padux pynkinuu. CBolicTBa PyHKIUHN, UX OTOOpakeHHEe Ha rpaduke.
[Tpumeps! rpad kOB 3aBUCUMOCTEMN, OTPAXKAIOIIUX PEAJIbHBIC MPOIIECCHI.
Yucaobie pyHknun. OyHKIINN, OMUCHIBAIOIINE MPSIMYIO U 0OPaTHYIO
POTIOPIIMOHATLHBIE 3aBUCUMOCTH, X TpaduKu U cBoMcTBa. JIuHeitHas QyHKINA,
e€ rpaduk u cBoiictBa. KBagparuunas Qynkius, e€ rpaduk u cBONCTBA.
Crenennble GyHKIMU C HATYpaJTbHBIMU TTOKa3aTensiMu 2 U 3, ux rpaduku u
coiictBa. ['paduku pyukuiiy =y,y=x3,y=|X|.

YucsioBbIe MOCTEA0BATENbHOCTH. [IOHATHE YNCIOBOI MOCIIEI0BATEIIBHOCTH.
3a/iaHue Mocien0BaTeIbHOCTH PEKYPPEHTHOM (hopMysioit u GpopmyIoi N-ro uieHa.
Apudmernyeckas u reomeTpudeckas rnporpeccuu. @opmyinsl N-ro yieHa
apupMETHIECCKON U TEOMETPUIECKON TPOTrPECCHIi, CYMMBI IEPBBIX N-X YJICHOB.
N3o0paxenue 4aeHOB apu(METHICCKON U TEOMETPUUECKOU MPOTPECCU TOUKAMH
KOOPAMHATHOM TIIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMATbHBINA pocT. CI0KHBIC
IPOLICHTBHI.

BEPOATHOCTDb U CTATUCTUKA

OnucareabHasi cTaTUCTHKA. [IpencTaBieHne JaHHBIX B BUJIC TaOJUII, TUarpamMm,
rpadukoB. Cinyuaiinas u3MeHYHBOCTh. CTATUCTUYECKUE XapAKTEPUCTUKHU Habopa
JAHHBIX: CpellHee apudMeTHIeCKoe, MeuaHa, HanboIbIIee 1 HANMEHbIIIEEe
3HaueHus, pazmax. [IpeacraBienre o BBIOOPOUHOM HCCIIEIOBAHUMU.

Cay4aiinbie cOObITHSI M BEePOSITHOCTD. [[OHATHE O ClTy4ailHOM OMbITE U
ciaydaitHoM coObiTid. YactoTa ciydaiiHOro coObiTrs. CTaTUCTUYECKUM MOIXO0/ K
MOHATHIO BEPOSITHOCTUA. BEpOSTHOCTH MPOTUBOTIONOKHBIX COOBITHIA.
HezaBucumbie coObITHsI. Y MHOXKEHHE BeposiTHOCTEN. JlocTOBEpHBIE U
HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXXHOCTH coOBITHH. Knmaccuueckoe
ONPENIEIICHUE BEPOATHOCTH.

KomOunnaropuka. Penienrie KoMOMHATOPHBIX 33724 1epeOOpOM BapHUaHTOB.
KombunaTopHoe npaBuiio ymHoxkeHusi. [lepectanoBku u pakTopua.

JIOTUKA 1 MHOXECTBA

TeopeTHUKO-MHOKECTBEHHbIE MOHATHSI. MHOXECTBO, JIEMEHT MHOKECTBA.
3ajaHue MHOXECTB MIEPEUNCICHUEM JIEMEHTOB, XapAKTEPUCTUUYECKUM CBOKWCTBOM.



CrangapTHble 0003HAYEHUSI YUCIOBBIX MHOXECTB. IlycTOe MHOKECTBO U €ro
o0o3Hauenue. [lonMHuoxecTBO. OOBEIMHEHNE U NIEPECEUEHUE MHOKECTB, Pa3HOCTh
MHOXeCTB. MImrocTpanus OTHOIEHUN MEX 1y MHOKECTBAMHU C IIOMOILBIO
nuarpamm Ditnepa — BeHna.

DJieMeHThI JIOTUKHU. [[oHsATHE 0 paBHOCUIIBHOCTH, CJIE€JOBaHUH, YIIOTpeOIeHUE
JIOTUYECKUX CBA3OK €Cu ..., MO ..., 6 MOM U MOAbKO 6 MOM Clyyae, TOTUYECKUE
CBSI3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUUN

HcTtopusa GpopmupoBaHus NOHIATHS YKCIA: HATypaJbHbIE Yncia, Apoou,
HEJIOCTATOYHOCTh PAlIMOHAIBHBIX YUCEN I TEOMETPUUYECKUX U3MEPEHH,
uppalroHanbHble yncia. CTapuHHbBIE CUCTEMBI 3anucu yucel. pobu B BaBuiowne,
Erunre, Pume. OTkpbITHE A€CATUUHBIX JIpoOeii. CTapuHHbBIE CUCTEMBI MEP.
HecsaTuunble ApoOu U MeTpuyeckas cucrema mep. [losiBieHune oTpuiaTeIbHbIX
yucen u vy, JI. Marnuukuit. JI. Ditnep. 3apoxxaeHue anreOpsl B Heapax
apupmetuku. An-Xopesmu. Poxaenue OyksenHout cumBoinuku. I1. depma, O.
Buert, P. Jlexapt. McTopus Bompoca o HaxoxaeHUU (popMyn KopHEH
anredpanuecKknx ypaBHEHUH, HEPA3PEIIMMOCTh B paIMKalaX ypaBHEHHUI CTETICHH,
oonbieit yeteipéx. H. Tapranss, k. Kapaano, H. X. A6ens, 3. Ianya.
N306peTenre MeToa KOOpAUHAT, MO3BOJISIOIETO NEPEBOJUTH FTEOMETPUUECKUE
00BeKThI Ha s13bIK anreOpsl. P. [Jexapt u I1. depma. [Ipumeps! pa3nuuHbIX cUCTEM
KOOpJUHAT Ha miockocTu. 3anaya Jleonapno [Muzanckoro (Gubdonauun) o
KpoJsinkax, yrciia @ubonauyu. 3agaya o maxmMatHou gocke. Mctoku Teopuu
BEPOSITHOCTEN: CTPAX0OBOE €10, azapTHbie Urpel. [1. @epma u b. [Tackans. 4.
bepnymu. A. H. Koimoropos.

I'eomeTpus

Harnsignas reomerpusi. Harnsigaeie npeacTaBieHus O MPOCTPAHCTBEHHBIX
durypax: Kky0, mapauiesnenurnea, npusMa, mupaMu- J1a, map, chepa, KoHyc,
muuHAp. M300pakenune mpocTpaHcTBEHHBIX Guryp. [IpuMepsl ceueHuni.
Mmuororpannuku. [IpaBusibHbIe MHOTOTpaHHUKU. [IpuMepsl pa3BEPTOK
MHOT'OTPaHHUKOB, HUJIMHApPA U KOHYCA.

[Tonsitne 00BEMa; enuHUIBI 00BEMA. OOBEM MPSIMOYTOJIBHOTO
napajienenunena, Kyoa.

I'eomerpuueckue purypsl. [Ipsmeie u yrael. Touka, npsmas, IIOCKOCTb.
OTtpe3ok, ny4. Yron. Buasl yrios. BepTukanbHble 1 cMeXHbIE YIibl. buccektpuca

yria.

[TapannenbHbie U nepecekaroniuecs npsamsie. [lepneHaAnKyIsipHbIe IPsIMBIE.
Teopembl 0 mapaiIeNbHOCTU U MEPIECHIUKYISIPHOCTH NpAMbIX. [leprieHukynsp u
HaKJIOHHAs K npsMoi. CepeAMHHBIN NepneHAuKYIsp K oTpe3Ky. ['eomeTpuueckoe
MecTo Touek. CBOMCTBAa OUCCEKTPUCHI yTila U CEPEIUHHOIO MEPIEeHINKYIIApa K

OTPE3KY.



Tpeyronpnuk. BricoTa, Mennana, OuccekTpuca, CpeIHssl JUHUS
TpeyrojibHUKa. PaBHOOEIpEHHBIE M PABHOCTOPOHHUE TPEYTOJbHUKH; CBOMCTBA U
MPU3HAKK PAaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TpeyrojibHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOLIEHUS MEXKIY CTOPOHAMU U
yIiaMu TPEyroJibHUKA.

CyMmMma yrioB TpeyroyibHuKa. BHeniHue yrisl TpeyronsHuka. Teopema
daneca. [logobue TpeyronpbHukoB. [IpuzHaku no100us TpeyroiabHUKOB. TeopeMa
ITugaropa. CuHyc, KOCHUHYC, TAHT'€HC, KOTAHTE€HC OCTPOI0 yIJia NPsIMOYTOJIbHOI'O
TpeyronbHuKa 1 yriaos ot 0 1o 180°; nmpuBeaeHue k octpoMy yriy. Pemenue
OPSIMOYTOJIBHBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
®opMyJibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJTHOTO U TOTO e
yria. Pemenue TpeyroJbHIUKOB: TEOpeMa KOCUHYCOB U TEOPEMA CUHYCOB.
3ameuaresabHble TOUKU TPEYTOJbHUKA.

YetslpéxyronpHuk. [lapamnenorpamMmm, ero cBOKMCTBa U NPU3HAKH.
[IpsitMmoyrosIbHUK, KBaJpaT, poMO, UX CBOMCTBA U MpU3HAKU. Tpanenus, cpeaHss
JIMHUA TPaAIELHH.

MHOI‘O}’I’OJ’IBHHK. BI)IHYKJILIG MHOT'OYT'OJIbHUKH. CyMMa YTJIOB BBIITYKJIOTO
MHOI'OYT'OJIbHHUKA. HpaBI/IJILHLIC MHOTI'OYT'OJIbHUKH.

OxkpyxHocTb U Kpyr. [yra, xopaa. Cextop, cermeHT. LleHTpanbHbIil yrou,
BIIMCAHHBIN YTroJl, BEJIMYMHA BIIUCAHHOTO yTia. B3anMHOE pacnonoxkeHue npsiMmoin
U OKPYKHOCTH, JIBYX OKpYykHOCTell. KacaTenbHas u ceKyias K OKpy>KHOCTH, X
CBOMCTBa. BrincanHble U ONKUCAHHBIE MHOTOYTOJBHUKU. OKPYXHOCTh, BIMCAHHAS
B TPEYTOJIBHUK, U OKPYKHOCTb, OIMCAHHAS OKOJIO TPEYToJbHUKA. BriricanHble 1
OMMCAHHBIE OKPY>KHOCTH MPABUIBHOIO MHOTOYTOJIbHUKA.

I'eomeTpudeckue npeodbpazoBanus. [lonstue o paBeHcTBe huryp. [lorstue
O JIBMKCHUU: OCEBas U LICHTPaJbHASl CHMMETPUH, [IapaJUIEIbHBIN IIEPEHOC,
moBopoT. [lonarue o momobun GUryp u rOMOTETHUH.

[TocTpoenus ¢ MOMOINIBIO LIUPKYJIA U JIUHEUKU. OCHOBHBIE 3a- Jauu Ha
MIOCTPOCHHUE: ACICHUE OTPE3KA MOIO0JIaM; MOCTPOEHUE YIJIa, pABHOTO JaHHOMY;
MIOCTPOCHHE TPEYrOJIbHUKA 10 TPEM CTOPOHAM; MOCTPOCHUE NEPHEHAUKYJIIAPA K
MPSIMOI; MOCTPOCHUE OMCCEKTPUCHI YIJia; AEJICHUE OTPE3Ka HAa N PaBHBIX YaCTEH.

Pemenue 3a1a4 Ha BBIYMCIIEHUE, IOKA3aTEIBCTBO U IMIOCTPOCHUE C
HCITOIb30BaHUEM CBOMCTB U3YUYCHHBIX (DUTYD.

HN3mepenne reoMeTpudecKux BeJu4uH. [[nuna orpeska. PaccrosHue ot
TOYKH 10 IpsAMOM. PaccTossHre Mexay NapaulesIbHbIMU IPSIMBIMHU.

[TepuMeTp MHOTOYTOJIBHUKA.



I[HI/IHa OKPYXHOCTH, YHUCJIO Tt; JJIMHA AYTU OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEKIY BETUUMHON LIEHTPAIBHOIO yIJIa
Y JUIMHOM TYT'H OKPYKHOCTH.

[lonsTue momanu mIockux Guryp. PaBHOCOCTaBIEHHbBIE U PABHOBEIUKUE
¢urypsl. [Inomans npsmoyronpHuka. Ilnomanu napamienorpaMma, TpeyroJlbHUKa
u Tpanenuu. [Inomans MEHOroyronsHuka. Ilnomane kpyra u miomaas cEKTopa.
CooTHOUIEHHE MEXAY TUIOMAASIMU OAOOHBIX QUTYP.

Pemenue 3a1a4 Ha BBIYUCICHUE U JOKA3aTEIBCTBO C UCIIOJIb30BAHUEM
U3Y4YEHHBIX (OPMYII.

Koopaunarel. YpaBaenue npsimoid. KoopauHatel cepeanHbl OTpE3Ka.
@opmysa pacCTOSIHUSA MEXKIY ABYMS TOUKAMU IJIOCKOCTH. Y DAaBHEHHE
OKPY’KHOCTH.

BekTopsl. liinna (Moayns) BekTopa. PaBeHcTBO BekTopoB. KomnHeapHbie
BEeKTOpBI. KOOpAMHATEI BEKTOpA. Y MHOXKEHUE BEK- TOpPA HA YUCIIO, CyMMa
BEKTOPOB, Pa3JIOKEHUE BEKTOPA MO JIByM HEKOJUIMHEAPHBIM BeKTOpaM. CKaJIsipHOE
IIPOU3BEJICHUE BEKTOPOB.

TeopeTHKO-MHOH(eCTBeHHI)Ie IMOHATHAA. MHO}KGCTBO, 9JICMCHT MHOXXCCTBA.
BaHaHI/IG MHOKCCTB IICPCUUCIICHUCM IJICMCHTOB, XapAKTCPHUCTUYICCKUM CBOMCTBOM.
HO,ZIMHO}KGCTBO. O6’I>CI[I/IH€HI/IC " IIEPpECCUCHNC MHOKCCTB.

JuieMeHThI JJorukH. Onpenenenue. AKCMOMBI U TeopeMbl. Jloka3aTenbCTBO.
JlokazaTenbCTBO OT MPOTUBHOTO. Teopema, oOpatHas gaHHOU. [Ipumep u
KOHTpIIpUMED.

[ToHsiTHE O PAaBHOCWIBHOCTHU, CJIEIOBAHUU, YIIOTPEOICHUE JTJOTUYECKHUX
CBSA30K €CJIH ..., TO ..., B TOM ¥ TOJBKO B TOM CJIy4ae, JIOTUYECKUE CBS3KU U, uiu. 11

I'eomeTpus B ncropudeckom pazsutun. OT 3emiieMepusi K T€OMETPUU.
[Tudarop u ero mkona. @anec. Apxumen. [loctpoenne npaBUILHBIX
MHOTOYTOJILHUKOB. Tpucekius yria. KBagparypa kpyra. Y aBoeHue kyoa.
Ucrtopus yucna n. 3onoroe ceuenue. «Hauana» Esknupa. JI. Dinep. H. W.
JloGaueBckuii. cTopust msTOTrO MoCcTynara.

N306peTenre MeToa KOOPAUHAT, TTO3BOJISIFOIIETO TIEPEBOIUTH
reoMeTpuueckrue 00beKThl Ha A3bIK anreopsl. P. [lekapt u I1. ®epma. [Ipumepst
Pa3IMYHBIX CUCTEM KOOPAMHAT HA MIJIOCKOCTH.



Temarnyeckoe NJIAHUPOBAHUE

Aure0Opa
Neni/m TeMmbl pa3aeioB KonunuecrBo yacos
7 kyaacc
1 BeIpaxeHust, TOXKIeCTBa, ypaBHEHUS 22
2 OyHKIIUU 11
3 CreneHb ¢ HATypaJdbHBIM MOKA3aTeJIeEM 11
4 MHorouneHbl 17
) @opMyJIbl COKPAIIEHHOTO YMHOKEHUS 19
6 CucTembl JINHENHBIX YPaBHEHHI 16
7 [ToBTOpEHue 6
8 kmace
1 PanmonanpHbIe 1podH 23
2 KBagpaTHbie KOpHU 19
3 KBangpaTHbie ypaBHEHUS 21
4 HepaBenctsa 20
5 CrerneHs ¢ 1EJIbIM OKa3aTeIEM. DIEMEHTEI 11
CTaTUCTUKHU
6 [ToBTOpEHuUe 8
9 kJacc
1 Ksampatnunas ¢yHkius 22
2 YpaBHEHHUs U HEPABEHCTBA C OJJHOU 14
epeMEeHHOU
3 YpaBHEHHUs U HEPABEHCTBA C IBYMS 17
epeMEHHBIMH
4 ApudmeTndeckas ¥ TeoMeTpuIecKas 15
IPOrPECCHH
3) DnemMeHThl KOMOWHATOPUKU U TEOPUHU 13
BEPOSITHOCTEN
6 [ToBTOpEeHUE 21
I'eomerpust
Neni/m Tembl pa3aesios KouunvecTBo yacos
7 k1acce
1 HauanbpHble reomMeTpuuecKue CBeICHUS 7




2 TpeyronbHuku 14
3 [lapannenbHbie MpsMbIE 9
4 CoOTHOIIIEHUSI MEXKAY CTOPOHAMU U YIJIaMHU 16
TPEYTOJbHHUKA
3) [loBTOpenue. Pemenue 3anau 4
8 kiace
1 YeThlpeXyroabHUKN 14
2 [Tnomans 14
3 [lonoGHBIE TPEYTONBHUKN 19
4 OKpyX HOCTb 17
) [ToBTOpenue. Pemenue 3anau 4
9 kJacc
1 BexkTopsl 8
2 Merton koopauHaT 10
3 CoOTHOILIIEHUSI MEXAY CTOPOHAMU U 11
yriiamu TpeyroibHuka. CkanspHoe
IPON3BEJICHIE BEKTOPOB
4 JInrHa OKPYKHOCTH M IUIOIAJb Kpyra 12
5 JBuxeHus 8
6 HauvanbHble cBeieHUs U3 CTEPEOMETPUH 8
7 06 akcuomax IJIaHUMETPHUH 2
8 [ToBTOpenue. Pemenne 3amau 9




