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IHosicuuTeIbHAA 3aNIMCKA.
Pabouas mporpamMma o MareMaTHKe JUIs 7-9 KJIacCOB COCTaBJIEHA HA OCHOBE CJIEIYIOIIUX

JIOKYMEHTOB:

1. ®epepanbHblil TOCYIapCTBEHHBIN 00pa30BaTEIbHBINA CTAHAAPT OCHOBHOI'O

2. obmero oopazoanus (I1pukas Munoo6pHayku Poccuu ot 17 nekabps 2010 r. Ne 1897 ¢

W3MEHECHUSMHU, YTBEPKIEHHBIMH ITPUKA30M

3. Muno6puayku Poccuu ot 31 nexadpst 2015 r. Ne 1577)

4. ®epnepanbHBIU NIepeueHb YI€OHHUKOB, PEKOMEHIyeMbIX MHHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoit denepannu K UCIOJIb30BAHUIO MTPU peaTH3aH UMEIOIINX
roCy/IapCTBEHHYIO aKKpeIUTaluio o0pa3oBaTeNIbHBIX IPOrPaMM HavyaJIbHOTO OOIIEro,
OCHOBHOTO 00111eT0 U cpeanero obmiero oopazoBanus (I[Ipukaz Munobpuayku Poccun ot
31 matpa 2014 1. Ne 253 ¢ U3BMEHEHHUSIMH, YTBEPXKJACHHBIMHU IPUKa30M MUHOOpHAYKH
Poccuu ot 26 stuBapst 2016 r. Ne 38).

5. Ilpumepnasi ocHOBHast 0Opa3zoBaTesbHAs IPOTrPaMMa OCHOBHOTO 00I1Ier0 00pa3oBaHus
(Onmobpena pererreM yaeO0HO-METOIMIECKOTO 00bETUHEHHS 110 00IIIeMy 00pa30BAHHMIO.
[Iporoxon ot 8ampenst 2015 r. Nel/15)

VYueOHblii 11aH cpeHei 061eoopazoBaTenbHOM Kokl pu [loconsctBe PO B KOAP.

7. Astopckas nporpamma FO.H. Makaperaesa, H.I'. Munnrok, K.1. Hemkos, C.b. CyBopoBa
(coopnuk: [IporpamMmmbl 00111€00pa3oBaTENbHBIX yupekaeHuil. Anredpa 7-9 kimacchl
(6a3oBbIit ypoBeHb), - M.: [Ipocsemenue, 2009, coctaButens bypmuctposa T. A.)

8. Astopckas nporpamma JI.C. AtanacsHa, B.®. byry3osa, C.b. Kagomuesa, O. I'. [1o3Hsik,
N. N.YOnuna/M.: IlpocBemenue, 2012

9. IIpuxa3z Munucrepcra oOpa3oBanus u Hayku Poccuiickoii @eneparuu or 31.03.2014 Ne
253 "O06 yTBepxkaeHUH (enepalbHOro NepedHsi yueOHUKOB, PEKOMEHIyeMbIX K
HCIOJIb30BAHUIO [P peaIn3aliii HMEIOLUX FOCYAAPCTBEHHYIO aKKPEAUTALINIO
00pa3oBaTeNbHbIX IPOrpaMM HauaIbHOTO 0OIIEro, OCHOBHOTO OOIIEro, CPeAHEro 00IIero
oOpa3oBaHus" C U3MEHEHHSIMH, YTBEPKACHHBIMU TpHuKa3oM MuHoOpHayku Poccun ot 26
saBaps 2016 rona Ne 38

10. YueOHslii man cpeaHeid odmeodpa3oBaTenbHOM mKois! Tpu [loconsctBe Poccnu B FOAP.

o

OO0wmas xapakTepucTHKA y4e0HOI0 Ipeamera.

Martematuueckoe 0Opa3oBaHNe B OCHOBHOI IIKOJIE CKIAABIBACTCS U3 CIEIYIOIINX KOMIOHEHTOB:
apudmMeTrka; anredpa; reoMeTpus; JJIEMEHThl KOMOWHATOPUKHU, TEOPUU BEPOSITHOCTEH, CTATUCTUKHU U
JIOTHKH.

Apugmemuxa npu3BaHa cioco0CTBOBATh NPUOOPETEHUIO IPAKTUUECKHUX HABBIKOB,
HEOOXOUMBIX JIJIsl TOBCETHEBHOM Ku3HU. OHa cIyKUT 06a30i 1Jig BCEro JalbHEHIIero U3y4eHHs
MaTE€MaTHKH, CIIOCOOCTBYET JIOTUUECKOMY Pa3BUTHIO U (POPMHPOBAHUIO YMEHHS TIOJIb30BATHCS
ANTOpUTMaMHU.

Anzebpa Hauenena Ha GOPMHUPOBAHNE MATEMATHYECKOTO anmapara Jijisi peIeHus 3a7a9 U3
MaTeMaTHKH, CMEXKHBIX TIPEMETOB, OKPYKAIOIIeH peabHOCTH. SI3BIK anreOpbl NOYePKUBACT 3HAUCHUE
MaTEeMaTHUKH KaK S3bIKa [Tl TOCTPOCHUSI MaTEMaTHUYECKUX MOJIEIICH, TTPOIIECCOB U SBJIICHUM peaTbHOTO
mupa. OQHON U3 OCHOBHBIX 33]1a4 U3YUYCHHSI anreOphl SBISETCS PA3BUTHE AITOPUTMUYECKOTO MBIIIIIICHUS,
HEO0OXOIUMOT0, B YACTHOCTH, JUISI OCBOCHUS Kypca HH(DOPMATHUKH; OBIIaICHUE HABBIKAMH JISYKTHUBHBIX
paccyxnennii. [Ipeobpa3oBanue CUMBOIMYECKUX (OPM BHOCUT CBOM crielu(pHUecKuii BKIIa B Pa3BUTHE
BOOOpaKeHUs1, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpUecTBY. [[pyroii BaxHOU 3a1aueii n3y4eHHs
anreOpsl ABJISIETCS MOTYYCHHUE MKOJbHUKAMU KOHKPETHBIX 3HAaHUHM 0 (PYHKITUAX KaK BaXKHEHIIICH
MaTeMaTHYECKON MOJIENH JJIs OTIMCAHUS U UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, IKCIIOTEHIIUATBHBIX, TEPHUONICCKUX U AP.), 111 HOPMHUPOBAHUS Y YUAITUXCS
MPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTUU ITUBUIM3AINH U KYJIbTYPBHI.

TI'eomempusn — oUH U3 BOXHEHIIINX KOMIIOHEHTOB MaTeMaTHIECKOTO 00pa30BaHus,
HEOOXOUMBIN I TPHOOPETEHUSI KOHKPETHBIX 3HAHUN O MMPOCTPAHCTBE U MPAKTUICCKH 3HAUUMBIX
yMeHH, GOpMUPOBAHHUS SI3bIKA OMUCAHUS OOBEKTOB OKPYXKAIOIIET0 MUPA, IS pa3BUTH



IPOCTPAHCTBEHHOTO BOOOPaKEHHsI U MHTYULIUU, MATEMAaTUYECKOU KYIbTYpPBI, JAJIsl 3CTETUYECKOTO
BOCIMTAHUS ydamuxcs. M3ydyenne reomeTpun BHOCUT BKJIaJ] B pa3BUTHUE JIOTUYECKOTO MBIIIJIEHUS, B
dbopMupoBaHUEe TOHITHS JOKA3aTEIbCTBA.

dnemenmul 102uKu, KOMOUHAMOPUKU, CHMAMUCMUKYU U MEOPUU 6EPOAMHOCH Il CTAHOBITCS
00s3aTeNbHBIM KOMIIOHEHTOM IIIKOJILHOTO 00pa30BaHusl, YCHIIMBAIOIIUM €r0 MPUKIAIHOE U
NPaKTUYECKOe 3HaUCHHE. DTOT MaTepuan HeoOXOaUM, IPEXIE BCEro, st HopMUpOBaHUS
(G yHKIIMOHAIBHON TPaMOTHOCTH — YMEHUN BOCIPUHUMATH M aHAJTM3UPOBATh HH(GOPMAIIHUIO,
NPECTABICHHYIO B Pa3IMYHBIX (hOpMaxX, IOHUMATh BEPOSTHOCTHBIM XapaKkTep MHOTHX peallbHBIX
3aBHCUMOCTEH, MPOU3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIE pacueThl. V3yueHrne oCHOB KOMOMHATOPUKHU
MO3BOJIUT yYalllEMYCs OCYILECTBISATh PACCMOTPEHHUE CIIy4aeB, IEpeOOp U MOACUYET YUCIIa BAPUAHTOB, B
TOM YHUCJIE MTPOCTEHIINX MPUKIIATHBIX 3a4a4aX.

[Tpu n3yueHNH CTATUCTUKU M TEOPHH BEPOSTHOCTEH 00O0TAIAIOTCS MPEICTABICHUS O
COBPEMEHHOM KapTHHE MUpPa U METOJaX ero uccieoBanus, GOpMUPYeTCs MOHUMAHUE PO CTATUCTUKU
KaK UCTOYHHMKA COLMAIBHO 3HAYMMON MH(OPMAINH U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIUICHHUS.

N3ydyeHne MaTeMAaTHKH HA CTYNIEHH OCHOBHOIO 00111ero 00pa30BaHUs HAPABJIEHO HA
JAOCTHIKeHUe CJIeYIOIIUX LeJIeii:

® OBJIAJICHUE CUCTEMON MaTeMaTHYECKUX 3HAHUH U YMEHUH, HEOOXOAUMBIX IS
NPUMEHEHHS B IPAKTHYECKON AEATEIbHOCTH, U3YUSHHS CMEKHBIX TUCIUIUINH,
MIPOJOJKEHUSI 00pa30BaHus;

® HHTEIUIEKTyalbHOE pa3BUTHE, POPMUPOBAHNE KAYEeCTB TMYHOCTH, HEOOXOTUMBIX
YeJIOBEKY JIJIsl TIOJTHOIIEHHOW )KU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTD
MBICII, KpUTUYHOCTh MBILIUICHHS, HHTYHUIINS, JIOTHYECKOE MBIIIJICHUE, DIEMEHTHI
QITOPUTMHUYECKON KYJIBTYPbI, IPOCTPAHCTBEHHBIX NPEACTABIEHUH, CIIOCOOHOCTD K
IIPEOJI0JICHUIO TPYIHOCTEH;

e (opmupoBanue nMpeACTaBICHUN 00 HICSIX U METO/IaX MAaTEeMAaTHKH KaK YHUBEPCATLHOTO
sA3bIKa HAYKH U TEXHUKHU, CPEACTBA MOJACINPOBAHUA SIBJICHUH U MponecCoB;

® BOCIHUTaHME KyJIbTYpbl IUYHOCTH, OTHOLIEHUS K MaTeMaTHKe KaK K 4acTu
o0111e4enIoBeYeCKOi KyIbTYphl, MIOHUMaHUE 3HAYMMOCTH MaTEeMaTHKH JIJIsl HAyYHO-
TEeXHUYECKOT0 Iporpecca.

OO0mey4yeOHbIe YMEHUsI, HABBIKU U CIIOCO0OBI eI TEIbHOCTH
B xone ocBoeHus cofepkaHusl MaTeMaTUYECKOTr0 00pa30BaHus yyallrecs OBIaIeBaloT
Pa3HOOOPa3HBIMU CITOCOOAMH JIEATSIIEHOCTH, TPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:
® [IOCTPOCHHS U UCCIIEIOBAaHUS MAaTEMAaTUYECKUX MOJEINEH ISl ONMUCaHUs U PeIICHUS
MPUKJIAIHBIX 337124, 33714 U3 CMEKHBIX TUCIUTUINH;
® BBINNOJHCHHUA U CAMOCTOATCIBHOI'O COCTABJICHUS AJITOPUTMHUYCCKUX Hpe)IHI/IcaHI/Iﬁ n
I/IHCTp}IKHI/Iﬁ Ha MaTCMAaTHYCCKOM MAaTCpHaAJIC; BBINIOJIHCHUA paCY€TOB ITPAKTUYCCKOT'O
XapakTepa; UCIOIb30BaHMs MAaTEMaTHIECKUX (DOPMYIT U CAMOCTOSITEIEHOTO COCTaBJICHUS
(dhopmyn Ha OCHOBE 000O0IIEHNUST YACTHBIX CITy4aeB U IKCIIEPUMEHTA;
®  CaMOCTOSITENBHON pabOTHI C UCTOUHUKAMU WH(OpMAIIUU, O0OOIICHHUS U CUCTEMATU3AIHH
MOJIy4eHHOW MH(OpMAINK, UHTETPUPOBAHUS €€ B TUYHBIH OIBIT;
® [IPOBCACHUA NOKA3aTCIbHBIX paCCY)K}IeHI/II\/'I, JIOTHYECKOr0 OOOCHOBAHUS BBIBOJOB,
PA3INUCHUA JOKA3aHHBIX U HEJOKAa3aHHBIX YTBepH(}IeHHﬁ, APTYMCHTHUPOBAHHBIX 1
OMOIIMOHAIBHO YOSTUTEIbHBIX CYXKICHUN;
®  CaMOCTOSATEIBLHON U KOJIEKTUBHOU ACATCIIBHOCTHU, BKIIFOUCHU A CBOUX PE3YJIBTATOB B
pe3yNnbTaThl paboThI TPYIIIBI, COOTHECEHHE CBOETO MHEHUS C MHEHUEM JIPYTHX
Y4aCTHHUKOB y‘—Ie6HOI‘O KOJUJICKTHBAa U MHCHUEM aBTOPUTCTHBIX HCTOYHHUKOB.

B xoae ocBoeHusn coacpkaHud Kypca ydJalmuecd nmoJaydarnT BO3MOKHOCTD:



Pa3BUTH IPEICTABIICHUSI O YHCIIC U POJIM BBIYHCIICHUH B YEJIOBEYECKOM MPAKTHKE;
chopMHUPOBAThH MTPAKTUIECKUE HABBIKY BHITIOJTHEHHSI YCTHBIX, TMCHMEHHBIX,
WHCTPYMEHTAIBHBIX BBIYUCICHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

OBJIAJICTh CUMBOJIMYECKHUM SI3BIKOM aJIreOphl, BEIPa00TaTh (hOpMaIbHO-ONEPATUBHBIC
anredpanvecKkue yMeHHUsl U HAyYUThCS MPUMEHSTh UX K PELICHUI0 MATEMAaTUYECKUX U
HeMaTEMaTHYCCKUX 3a/1aY;

M3YYHUTh CBOMCTBA M rpaHKu dJIeMEHTAPHBIX (YHKITUH, HAYYUTHCS UCTIOIH30BATh
(byHKIIMOHATBHO-TpadHUeCKre PECTABICHUS IS ONTUCAHMS U aHAIH3a PEaTbHBIX
3aBHCHUMOCTEH;

OBJIAJIETh CUMBOJIMYECKUM SI3bIKOM T€OMETPHUU;

Pa3BUTH IPOCTPAHCTBEHHBIE MIPEICTABIICHUS U M300pa3UTEIIbHBIE YMEHHSI, OCBOUTD
OCHOBHBIE (DAKTHI U METO/BI TUIAHUMETPHH, TTIO3HAKOMHUTHCSI ¢ TPOCTEHIITMMU
MIPOCTPAHCTBEHHBIMH TEJIAMU U UX CBOMCTBAMU;

MOJIYYUTh PEICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PeabHOM MUPE U O
Pa3IMYHBIX CIIOCO0aX MX U3YYCHHUS, 00 0COOCHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIHX
BEPOSTHOCTHBIN XapaKTep;

Pa3BHUTH JIOTUYECKOE MBIIUICHUE U PeYb — YMECHHSI JIOTHIECKH O0OOCHOBBIBATH CYXKICHUS,
MIPOBOJIUTH HECIIOXKHBIE CUCTEMATU3AIUH, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI,
HCIIOJIh30BaTh PA3JIMYHBIC SI3bIKK MaTEMAaTHUKH (CIIOBECHBIN, CHMBOJIMYCCKHH,
rpagu4ecKuil) A WIUTIOCTPAIINU, HHTEPIIPETAIlMU, apTyMEHTAIIMU U JI0Ka3aTeIbCTBA;
chopMHUPOBATH MPEICTABICHHS 00 U3y4aeMbIX MOHSATHUSAX U METOJIaX KaK BaXKHEHUIIINX
CpelICTBaX MaTeMaTHUYE€CKOTO MOJICTUPOBAHUS PEAJIbHBIX MPOIECCOB U SBJICHUMN.

MecTo npeamera B y4eOHOM IJIaHe.

CornacHo (enepaibHoMy 0a3uCHOMY yueOHOMY IUIaHY AJIsl 00pa30BaTEIbHBIX YUPEKACHUN
Poccuiickoit @enepanuu Ha U3ydeHHE MaTEMaTUKN HA CTYIIEHH OCHOBHOI'O OOLIEro 00pa3oBaHus
OTBOJMTCS HE MeHee 875 4 u3 pacuera 5 4 B Hezlelto ¢ 5 mo 9 kjacc.

B cootBercTBHE ¢ Y4eOHBIM IJIAHOM cpesiHel o011eo0pa3oBareabHON IKoJbI pH [loconbcTBe
P® B FOAP Ha uzydenuu matematuku B 7 kiacce 175 yacoB (5 wacoB B Hezeno), B 8 kiacce 210 yacoB
(6 yacoB B Henento), B 9 kiacce 204 yaca (6 yacoB B Henento). Beero 589 vacos.

B 7-9 knaccax BbIAENSAIOTCS MOAYNU: anredpa U reoMeTpusi. Monyine «Anredpa» (381 yac)
IpelycMaTpUBaeT cleayrolee pacupeaenenue yacos:7 kiace 105 yacos; 8 kiacc 140 yacos; 9 knace 136
yaca. Monyine «I'eomerpusi» (208 yacoB) npenycMaTrpuBaeT clieayrollee pacipeesieHle 4acoB: 7 Kiace
70 yacos, 8 knacc 70 yacos, 9 kiacc 68 4acos.

TpeOoBaHus K YPOBHIO NOATOTOBKHY YYALIUXCS.

B PE3YIbTATC U3YUCHUA MATCMATUKN YUYCHUK NOJIKCH 3HATH/MIOHMMATH

CYIIIECTBO MOHATHS MaTEeMAaTHUECKOTO JI0KAa3aTEIhCTBA; IPUBOAUTH IPUMEPHI
JI0Ka3aTeNbCTB;

CYIIECTBO MOHATHS alTOPUTMA; IPUBOAUTH IPUMEPHI AITOPUTMOB;

KaK MCIOIB3YIOTCS MaTeMaTudeckue GopMyIbl, ypaBHEHUSI U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHHUS [Tl PEIICHUS MaTEMaTHUECKUX U MPAKTUIECKUX 3a]1aY;

KaK MaTeMaTUYeCKH OIpeesieHHbIe ()YHKIIMH MOTYT OTMMCHIBATh PEAIbHBIC 3aBUCUMOCTH;
MPUBOUTH IPUMEPHI TAKOTO ONTUCAHNS;

KaK MOTPeOHOCTH MPAKTUKU MPUBEITN MAaTEMAaTUYECKYIO HAYKY K HEOOXOTUMOCTH
pacCIIUpPEHUS TTOHITHS YHCIIa;

BEPOSITHOCTHBIN XapakTep MHOTUX 3aKOHOMEPHOCTEHN OKPYKAIOLIEro MUpa; IpUMEPbI
CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KaKuM 00pa30M reoMeTpysi BOSHUKIIA U3 MPAKTUUECKUX 3ajau 3eMJIEMEpUs; IPUMeEpPhI
reOMETPUUYECKUX OOBEKTOB U YTBEPKACHUN O HUX, BAXKHBIX JJIs1 IPAKTHKY;



CMBICJ UcaTn3alliu, TO3BOJISIIOIIEH pelllaTh 3aJ1a4u PealbHON JEeHCTBUTEILHOCTH
MaAaTEMAaTHYCCKUMHU MCTOAaMU, HpI/IMepBI OH_II/I6OK, BO3HUKAKOIINX HpI/I nacajin3anuun.

Apujpmernka

yMeTb

BBITIONTHSAThH YCTHO apr(PMETHUECKUE ACHCTBHSI: CIIOKEHUE M BBIYUTAHHUE JBY3HAUHBIX
quCel U IECATUIHBIX IPOOCH ¢ ABYyMsI 3HAKaMH, YMHOKEHHE OJTHO3HAYHBIX YHCETI,
aprupMETHYECKHUE ONEpaIii C OOBIKHOBEHHBIMHU APOOSMHU C OJTHO3HAYHBIM 3HAMEHATEIIEM
W YHCIUTECIIEM;

n300pakaTh YMCia TOUKAMHU Ha KOOPJIUHATHOM MPSMON;

MEePEXOUTh OT OJHOM (POPMBI 3aITUCH YUCEIN K APYTOM, MPECTABIATh IECATUYHYIO APOOh
B BUJIE OOBIKHOBEHHOH M B MMPOCTEHIIINX CITydasx OOBIKHOBEHHYIO B BUJC JIECATUIHOM,
MIPOLICHTHI — B BHUJIE IPOOU U APOOh — B BHJIC ITPOIICHTOB; 3aMIMCHIBATH OOJIBIITUE U MaJIbIe
YlClIa C UCIIOJBb30BAaHUEM IICNIBIX CTCIICHEH JICCATKH;

BBITIOJIHATH apU(PMETHICCKUE JEHCTBUS C PAllMOHAIBHBIMUA YHCIaMH, CPABHUBATh
palOHaNbHBIE U JEHCTBUTENIbHBIE YUCIIA; HAXOAUTh B HECIIOXKHBIX CIIydasX 3HAYCHUS
CTETNEHEH C IEJIBIMU MTOKA3aTeISIMU U KOPHEH; HAXOUTh 3HAYEHUS YUCIIOBBIX BBIPAKEHU;
OKPYTJISITh IIEJIbIE YUCIIA U ACCATUYHBIC APOOU, HAXOAUTH MPUOIMKEHUS YHCEII C
HEJOCTAaTKOM U C U30BITKOM, BBIIOJHSTH OIICHKY YUCIIOBBIX BBIPAKECHHUIA;

M0JIb30BaThCS OCHOBHBIMU €AMHUIIAMU JJIMHBI, MACChI, BPEMEHH, CKOPOCTH, TUIOIIA/IH,
o0BeMa; BeIpakaTh 0oJiee KpyITHBIC SMHUIIBI Yepe3 0osiee MEIKue ¥ Ha000poT;

peliaTh TEKCTOBBIC 3a]]a41, BKIIFOUYas 33]]a4d Ha JBIKEHUE U paboTy; 3a/1a4u, CBSI3aHHBIE C
OTHOIIIEHHWEM 1 C TIPOIOPIIMOHAILHOCTHIO BEIMUMH; OCHOBHBIC 3a/1a41 HA JIPOOU U Ha
MIPOLICHTHI; 3a/1a4M C IEJIOYUCICHHBIMA HEU3BECTHBIMHU.

HCNO0Jb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1eATeJTbHOCTH U
IOBCEIHEBHOM KU3HM 1JIf:

PELIECHHS HECTOKHBIX MPAKTUYECKUX PACUETHBIX 3a/1a4, B TOM YHCJIE€ C HCIOJIb30BAHUEM
MIpH HEOOXOIMMOCTH CIIPABOYHBIX MaTe- PUAiOB, KAIBKYISATOPa, KOMIIBIOTEPA;

YCTHOW MPUKHUJKHU U OLIEHKHU PE3yJIbTaTa BHIYMCICHHI; TPOBEPKH PE3YJIbTaTa BHIYUCICHHUS,
C UCIOJIB30BAaHUEM PA3ITUYHBIX IPHUEMOB;

WHTEPNPETALUU PE3YIbTATOB PELICHUS 3a/1a4 C YYETOM OTPAaHUYECHUM, CBSI3AHHBIX C
peaIbHBIMHU CBOWCTBAMHU PacCMaTPUBAEMbIX MPOIIECCOB U sIBICHUN. Anredpa

YMETh

COCTaBJIATh OYKBEHHBIE BhIpaKEHUS U (POPMYIIBI 10 YCIOBUSAM 3a/1a4; OCYIIECTBIISTH B
BBIpXEHUSIX U (DOPMYIIax YHUCIOBBIE TTOJCTAHOBKH U BBHITIOIHATH COOTBETCTBYIOIIUE
BBIYMCIICHHS, OCYIIECTBIISATH IMOJICTAHOBKY OJHOTO BBIPAKEHUS B APYrO€; BHIPAXKATh U3
(dbopMyI 0JIHY IEPEMEHHYIO YEPE3 OCTANbHBIE;

BBITIOJIHATH OCHOBHBIE JEHCTBUS CO CTEMEHIMU C LEJBIMU MMOKa3aTeIsIMUA, C MHOTOWICHAMU
U ¢ anredpandecKuMu JpOo0sSMU; BBITIOTHATE Pa3jI0oKEHUE MHOTOYJICHOB HA MHOYKUTEIIH;
BBITIONTHSATH TOXIECTBEHHBIE MPEOOPA30BaHUSI PAIIIOHATHLHBIX BBIPAKEHUH;

MIPUMEHATHh CBOMCTBA apU(PMETHISCKUX KBAIPATHBIX KOPHEH IS BEIYUCIICHUS 3HAYCHUN 1
npeoOpa30BaHMI YUCITOBBIX BRIPAKEHHM, COAEPKANUX KBAaIpaTHBIE KOPHU,

peluaTh JIMHENHBIE, KBAAPATHBIE YPABHEHNUS U PALIMOHAIBHBIE YPaBHEHHUS, CBOASALIMECS K
HHUM, CUCTEMBI JBYX JIMHENHBIX YPABHEHUM U HECIIOKHBIE HEJIMHENHBIE CUCTEMBI;

pelaTth JUHEHHBIE U KBaJpaTHbIE HEPABEHCTBA C OJTHOM MTEPEMEHHON U UX CUCTEMBI;
peliaTh TEKCTOBBIC 33]]a41 alreOpandyecKuM METOIOM, HHTEPIPETHPOBATH MOTYISHHBIN
PE3yNbTaT, MPOBOIUTE OTOOP PEIICHH, UCXOS U3 POPMYITUPOBKH 3a/1a4H;

n300paXkaTh YMCiIa TOUKaMH Ha KOOPJMHATHOMN MPsSMOii;

ONPEAEIISTh KOOPAUHATHI TOUKHU IIOCKOCTH, CTPOUTHh TOYKH C 3aIaHHBIMU KOOPAUHATAMMU;
n300pakaTh MHOYKECTBO PEIICHUI JIMHEMHOTO HEPABEHCTBA;



pacro3HaBaTh apu(pMETHIECKUE U TEOMETPHUECKUE IIPOTPECCHH; PEIIaTh 3a1a4H C
npUMEHEHHEM (OPMYIIBI OOIIETo YieHa U CyMMbI HECKOJIBKUX MEPBHIX WICHOB;

HaxOJUTh 3HAYCHHS QYHKIIUU, 3aJaHHON (HOopMYIIoii, Tabmaurel, rpadukom 1o ee
apryMEHTY; HaXOJJUTh 3HAYCHHE apTyMEHTA 110 3HAUCHUIO PYHKIIUH, 3aJaHHOH rpadukom
WK TaOJIULIEN;

OTIPENIeNIATh CBOMCTBA (DYHKIUH 10 ee TpaduKy; MPUMEHSTh TpadUuecKue MpeICTaBICHUS
IIPH PEUICHUN YPaBHEHUH, CUCTEM, HCPABCHCTB;

OIMCHIBATh CBOMCTBA N3YYEHHBIX (DYHKIMI, CTPOUTH MX TpaduKy;

HCIOJIB30BATDH npnoﬁpeTeHHme 3HAHUA H YMCHHUSA B npaRanecxoifl ACATECJIBbHOCTN U
MOBCETHEBHOM KN3HHU IJIA:

BBITIOJTHEHUS paciyeToB Mo (hopmynam, cocTaBieHus: GOpMyIl, BRIPAXKAIOIIHUX 3aBUCUMOCTH
MEX1y pealbHbIMU BEIMUMHAMU; HAX0XKIEHUS HYKHOU (POPMYIIBI B CIIPaBOUYHBIX
Marepuanax;

MOJEIIMPOBAHNUS MPAKTUUECKUX CUTYyallui U UCCIIEIOBAHUS IOCTPOCHHBIX MOJIENEH C
MCIOJIb30BaHUEM arrmapaTa anreopsl;

OIMCAHUS 3aBHCUMOCTEH MEXy (PU3HUSCKUMHU BEITMIUNHAMU COOTBETCTBYIOIIUMU
(dhopMylIlaMy TIPH UCCIICTOBAHUYT HECTIOKHBIX IPAKTHUSCKUX CHTYAIIHIA,

WHTEpPIpETANH rPaUKOB pealbHbIX 3aBUCUMOCTEH MEXAY BETHUNHAMHU.

DJIeMeHTBbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH, TEOPUHU BEPOSITHOCTEN

yMeThb

IIPOBOJIUTH HECJIOXKHBIE JOKA3aTENIbCTBA, [10JIyYaTh IPOCTEHIIINE CIIECTBUS U3 U3BECTHBIX
WIN paHee MOJyYEHHBIX YTBEP)KICHUH, OLIEHUBATh JIOT'MYECKYIO IPABUILHOCTD
paccyX1eHHUI, UCII0Ib30BaTh MPUMEPHI JJI WILTIOCTPALIMM U KOHTPIIPUMEPHI JUIs
OIIPOBEPKEHUS YTBEPIKJICHUI];

U3BIIEKaTh WH(OPMAIIHIO, IPEACTABICHHYIO B TAOIUIIaX, HA AUarpaMmax, rpadukax;
COCTaBJIATh TAOIMIIBI, CTPOUTH JUArpamMmbl U rpapuKu;

pemaTb KOMOMHATOPHBIE 3a/1a41 TyTEM CHCTEMATHYECKOIo nepedopa BO3MOXKHBIX
BAapHAHTOB U C MCIIOJIb30BAHUEM ITPaBUJIa YMHOKECHHUS;

BBIUUCIISATH CPEAHHE 3HAUEHUS Pe3yIbTaTOB U3MEPEHHUIA;

HaXOJUTh YAaCTOTY COOBITHS, UCIIONIb3Yys COOCTBEHHbIE HAOIIOIEHNS U TOTOBbBIE
CTaTUCTUYECKUE JIaHHBIE;

HaXO/UTh BEPOSITHOCTU CITyYalHbIX COOBITHI B MPOCTEHUIINX CITydasiX;

HCIIOJIb30BATh HpHOﬁpeTeHHble SHAHUA U YMECHUHA B npaKanecxoﬁ ACATECJIbHOCTH "
NMOBCEAHEBHOM KU3HU IJIA:

BBICTpaNBaHUs apryMEHTALMH NPU JJOKA3aTEIbCTBE U B IUAJIOTE;

pacro3HaBaHus JIOTUYECKH HEKOPPEKTHBIX PACCYKIACHUN;

3allMCH MAaTEMAaTUYECKUX YTBEPKICHUM, 10KA3aTEIbCTB;

aHallM3a peallbHbIX YHCIOBBIX JIaHHBIX, MPEJCTABICHHBIX B BUJE TUArpaMM, rpaduKoB,
TaOJIHIL;

pereHust MPaKTUYECKHUX 33J]1a4 B TTIOBCEAHEBHOM M MPO(HECCUOHATBLHOM eI TeTbHOCTH C
WCIIOJIb30BaHUEM JICHCTBHI C YMCIIaMU, TIPOIIEHTOB, JUIMH, IJI0Maeld, 00heMOB, BpEMEHH,
CKOPOCTH; pEIIeHHs YIeOHBIX M MPAKTUYECKUX 3a]1a4, TPEOYIOMIUX CHCTEeMAaTUYECKOTO
nepebopa BapuaHTOB;

CpaBHEHHUS [IAHCOB HACTYIUICHHS CTyYalHBIX COOBITUHN, TSl OLIEHKH BEPOSITHOCTH
CITy4aifHOTO COOBITHS B MTPAKTUUYECKUX CUTYAIHSIX, COTOCTABICHHS MOJICNN C PeaIbHON
CUTYaLUEH;

IOHUMAaHUs CTATUCTUYECKUX YTBEPKIACHUN.

B pe3yabTare u3yueHusi reoMeTpHU YUEHUK T0JKeH
3HATL/IIOHUMATD



CYILIECTBO MOHATUS MAaTEMATUYECKOTO JI0KA3aTENbCTBA; IPUBOAUTH IPUMEPHI 10KA3aTENbCTB;

CYILIECTBO MOHSATHUS aJTOPUTMA; TPUBOAUTH MPUMEPHI AJITOPUTMOB;

KaK MCIOJIb3YIOTCSI MaTeMaTu4yeckue popMyJabl, ypaBHEHUSI U HEPABEHCTBA; IPUMEPHI UX
IIPUMEHEHHUSI [UIsl PEIIEHUS MaTEMaTUUECKUX U IPAKTUYECKUX 3a/1a4;

KaK MaTeMaTU4ecKH OIpeieJeHHbIe (PYHKIIMH MOTYT OMUCHIBATh pealibHbIe 3aBUCUMOCTH;
MPUBOJUTH IPUMEPHI TAKOTO OMTUCAHUS;

KaK MOTPeOHOCTH MPAKTUKU IPUBEIU MAaTEMAaTUYECKYIO HAYKY K HEOOXOJUMOCTH PaCUINpPEHUs
MIOHATHSI YUCIIA;

BEPOSITHOCTHBIM XapaKkTep MHOTUX 3aKOHOMEPHOCTEHN OKPYKAOLIEro MUpa; IPUMEPDI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BHIBOJIOB;

KaKuM 00pa30M reoMeTpUsi BOSHUKIIA U3 MPAKTUYECKHUX 3a]a4 3eMJIEMEPHUST; IPUMEPDI
TEOMETPUUYECKUX OOBEKTOB U YTBEPKIACHUN O HUX, BAKHBIX JJIsI IPAKTHKHY;

CMBICJI HJ€aTN3alu1, T03BOJISONIECH penaTh 3aJa4u peajJbHON AeCTBUTEIBHOCTH
MaTeMaTHYECKUMHU METOJIaMH, TPUMEPHI OMNOOK, BOSHUKAIOIIUX MIPU UICANTHU3ALINY;

yMeTb

M10JIb30BaThCsl TEOMETPUUECKUM S3BIKOM ISl OIIUCAHMSI ITPEIMETOB OKPYKAIOIIEro MHUpa;

pacrno3HaBaTh F€OMETPUUECKHE (PUTYPBI, pa3InyaTh UX B3aUMHOE PaCIOJIOKEHUE;

n300pakaTh reoMeTpudecKrue (UTyphl; BBIIOIHATE YEPTEXKHU 10 YCIOBUIO 33/1a4;
OCYILIECTBIIATH IpeoOpazoBaHus Guryp;

pacro3HaBaTh Ha YepTeXax, MOJIENX U B OKpYy’Karolle 00CTAaHOBKE OCHOBHBIE
IIPOCTPAHCTBEHHBIE T€JIA, U300pAXKaATh UX;

B IIPOCTEHIINX CIy4asX CTPOUThH CEUYEHUS U Pa3BEPTKH IPOCTPAHCTBEHHBIX TE;

IIPOBOAMTH ONEPALlMU Ha/l BEKTOPAMHU, BBIUUCIIATH IJIMHY U KOOPAUHATHI BEKTOPA, YTOJI MEXKIY
BEKTOpaMH;

BBIUMCIISATH 3HAYEHUS F€OMETPUYECKUX BEJIMYMH (IUIMH, YIJIOB, IO/, 00bEMOB); B TOM
yucie: i yrinoB oT 0 go 1800 onpenensaTh 3HaYeHUs TPUTOHOMETPUUYECKUX (QYHKIUH 110
3aJIaHHBIM 3HAUEHUSM YIJIOB; HAXOJUTh 3HAUE€HUSI TPUTOHOMETPUUYECKUX (PYHKLIUN IO 3HAUEHUIO
OJIHOM U3 HUX, HAXOJUTH CTOPOHBI, YIJIbl U IUIOIAAN TPEYTOJbHUKOB, JJIMHBI JOMAHBIX, 1yT
OKPY>KHOCTH, TIJIONIAJe OCHOBHBIX F€OMETPUUECKUX PUTYp U QUTYDP, COCTABIEHHBIX U3 HUX;

pelaTh reoOMeTpUYecKue 3a/1a4M, ONUPasCh Ha U3yUYeHHbIE CBOMCTBA (PUTYP U OTHOLICHUH
MEX/1y HUMH, IPUMEHSIS IOTIOJTHUTENbHBIE TOCTPOCHHUSI, alreOpandeckuil 1 TPUrOHOMETPUYECKUMA
anmapar, COoOOpaXxeHHuss CHMMETPUH;

MPOBOAMTH JOKA3aTEJIbHbIE PACCYKIACHUSI IPU PELICHUH 3a/1a4, UCII0JIb3Yys U3BECTHHIE
TeopeMbl, 0OHAPYKHUBasi BO3MOXKHOCTH ISl UX UCIOJIb30BAHUS;

pemarh npocTeime NIaHUMETPUUECKHEe 3a/1a4k B IPOCTPAHCTBE;

HCII0JIL30BATH NPHOOpPeTeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOH 1esiTeJIbHOCTH 1
NOBCEJIHEBHOM sKU3HM 1JIs1:

ONMCAHUS peasIbHbIX CUTYallNil Ha S3bIKE TEOMETPHH;

pacyeToB, BKIIOYAIOIIUX MPOCTEHIIINE TPUTOHOMETpHUYECKIE (OPMYIIBI;

pellIeHus: TeOMETPUYECKUX 3aa4 C UCTIOJIb30BaHUEM TPUTOHOMETPHUH

pelIeHNs] IPAKTUYECKUX 3aa4, CBI3aHHBIX C HAX0XKJIEHUEM I€OMETPUUYECKUX BETUUNH
(ucnonb3yst MPU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPEICTBA);

MOCTPOCHUN T€OMETPHUECKUMH HHCTPYMEHTaMU (JIMHEHKa, yroJbHUK, IUPKYJIb,
TPaHCIIOPTHDP).



YyeOHo-TEMaTHYECKHI IJIAH

Moayas AJITEBPA
7 Riacc.
Ne Conep:kanue matepuaJja Kou-Bo
4acoB
1. | BelpaxkeHus, TOX1€CTBA, ypaBHEHUS 20
2. | OyHKIUHU 12
3. | Crenensp ¢ HATYpaJIbHBIM MTOKA3aTEIEM 14
4. | MHOTOYJIEHBI 16
5. | ®opmybl COKPaIEHHOTO YMHOXEHHS 18
6. | Cucrembl TMHENHBIX YpaBHEHUN 13
7. | IloBrOpenue Bcero Kypca 12
Bcero yacos 105
8 kiace.
Ne Conep:xaHue MaTepuaJia Koa-Bo
4acoB
1. | PaunonanbHble TpoOH U UX CBOMCTBA 33
2. | KBagpaTtHbie KopHU 27
3. | KBagpaTtHble ypaBHEeHUS 30
4. | HepaBeHcTBa 25
5. | CreneHsp ¢ 1eNIbIM NTOKa3aTeseM. 14
6. | DneMeHThI CTaTUCTUKU U TEOPUU BEPOSITHOCTEN 5
7. | IloBTOpeHue Bcero Kypca 11
Bcero uacos 140
9 kaace
Ne Conep:kaHue MaTepuaia Koua-Bo
4acoB
1. | KBagparuunas QyHKIus 26
2. | YpaBHEeHUS U HEPABEHCTBA C OJIHON NIEPEMEHHOM 13
3. | YpaBHeHMS 1 HEpaBEHCTBA C ABYMsI IEPEMEHHBIMU 18
4. | Apudmerndeckasi U reOMeTpUYecKas IpOrpeccuu 17
5. | DneMeHTH KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEH 15
6. | [loBTOopenue 13
Bcero yacos 102
Moayas TEOMETPUSA
7 kiacc.
Ne Coaep:xanue maTepuaja Koxa-Bo
4acoB
1. | HayanbpHble reOMETpUYECKHE CBEICHUS 16
2. | TpeyronbHUKHI 20
3. | IlapannenbHble npsiMbIe 8
4. | OTHOWIEHUS MEX]ly CTOPOHAMH U YIIaMH TPEYrOJbHUKA 16




5. | IlocTpoeHue TpeyroibHUKOB 3
6. | [loBropenue 5
Bcero yacos 68
8 kiace.
Ne Conep:kanue matepuaJja Kou-Bo
4acoB
1. | YerbIpeXyrojabHUKHU 14
2. | [lmomane 14
3. | llogoGHbIe TPEeyroJbHUKN 19
4. | OKpyKHOCTb 17
5. | IloBTOpenue 6
Bcero yacos 70
9 kJacc.
Ne Coaep:xanue maTepuaja Koua-Bo
4acoB
1. | [loBTOpeHue MaTepuana 3a § Kiacc 1
2. | MeTox koopauHat 12
3. | CoOoTHOLIEHHS MEKIY CTOPOHAMU U YIIIAMU TPEyroyibHHUKa. CKasIpHOE 22
MPOW3BE/ICHHE BEKTOPOB
4. | AnuHa OKpY>KHOCTH M IIIOLIAJb Kpyra 14
5. | JIBmxeHue 3]
6. | HauanbHble cBeIeHUS U3 CTEPEOMETPUU 9
Bcero yacos 68

Copaepxanue yuyeOHOro Kypca
Moayas AJITEBPA
7 knace
1. BeipaxeHmus, TOKIeCTBA, ypABHEHHUS

YucnoBsle BeIpakeHUs ¢ nepeMeHHbIMU. [IpocTeiiine npeodpa3oBaHust BEIpaKEHUH.
VYpaBHeHHE, KOpEHb ypaBHEHUS. JINHEMHOE ypaBHEHHUE C OJHOM NepeMeHHON. Pemenne
TEKCTOBBIX 33J]a4 METOJIOM COCTaBJICHUs ypaBHEHUH. CTaTUCTUUECKHUE XaPAKTEPUCTUKH.

OcHoenas yenp — CUCTEMaTU3UPOBATh U 000OIIUTE CBEACHUS O MpeoOpa30BaHUIX
anreOpandecKuX BhIPAKEHUH U pelIeHu YpaBHEHUH ¢ OJJHOM MepeMEeHHOM.

IlepBas TeMa Kypca 7 Kjacca siBISIETCS CBA3YIOIIUM 3BEHOM MEKy KypcOM MaTEMaTUKH
5-6 KJ1accoB M KypcoM aireOpsl. B Hell 3akperistoTcsl BBIYUCIUTEIbHBIE HABBIKH,
CUCTEMAaTHU3HPYIOTCS U 0000111at0TCs CBEIEHUS O TPE0Opa30BaHUAX BBIPAXKEHUN U pELIeHUH
YPaBHEHHUH.

HaxoxneHre 3Ha4eHH YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUM aeT BO3MOXKHOCTh
IIOBTOPUTH C YYALUMHUCS MPABWIIA JEUCTBUN C pallMOHAIBHBIMU YUCIaMHU. Y MEHUS BBIIIOJIHATD
apudmeTryeckue 1eUCTBUS C pallMOHAIIBHBIMU YUCIIaMU SIBJISIIOTCSL OTIOPHBIMH JIJISl BCETO Kypca
anreOpbl. CrenyeT BbISICHUTB, HACKOJIBKO MIPOYHO OBJIA/IEHN UMH YYallluecs, U B CiIydae
HE00XO0IMMOCTH OPTraHU30BaTh MOBTOPEHUE C LIEIbIO JIMKBUAALNN BbISIBJICHHBIX TPOOEIIOB.
Pa3BuTHIO HABBIKOB BBIYMCIICHUN TOJKHO YIEIATHCA CEPhEe3HOE BHUMAHUE U B JAJIIBHEUILIEM IIpU
W3Y4YEHHUH JPYTUX TEM Kypca anreOpsbl.

B cBs13u ¢ paccMOTpeHHEM BOIIPOCA O CPABHEHUU 3HAYEHUN BBIPAKEHUM PaCIIUPSIOTCA
CBEJICHUS O HEPABEHCTBAX: BBOJATCA 3HAKU = U < , TA€TCSI IOHATHE O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpennu npeodpa3oBaHMil BbIpaXeHUH (pOpMaIbHO-ONIEpaTUBHBIC YMEHHS
OCTal0TCA HA TOM K€ YPOBHE, y4Yalllecs IOJHUMAIOTCA HAa HOBYIO CTYIIEHb B OBJIAJICHUU TEOPHUEH.



BBOIATCS MOHATHSA «TOKIECTBEHHO PAaBHBIE BBIPAKEHUN», «TOXKIECTBO», KTOKIAECCTBEHHOE
npeoOpa3oBaHue BBIPAKECHUIT», COJEPKAHNE KOTOPHIX OyIET MOCTOSHHO PAaCKPBIBATHCS U
yrIyOIATHCS IPU U3YYEHUH NPeoOpa3oBaHUN PA3IUUHBIX alNreOpandyeckux BbIPAXKEHUH.
[TomyepkuBaeTcs, 4TO OCHOBY TOXIECTBEHHBIX IPE0OPa30BaHUI COCTABISIOT JCHCTBUI HAJ
YHCIIAMHU.

VYcunuBaercs poiib TEOPETUUECKUX CBEIEHUH IIPU pPACCMOTPEHUH ypaBHEHU. C 11eIbI0
obecreyeHnss 0CO3HaHHOT'O BOCIPUATHUS YYALIUMUCS aJITOPUTMOB PELICHHs YpaBHEHUH BBOJAUTCSA
BCIIOMOTATENIbHOE TIOHSATHE PABHOCHILHOCTH YPaBHEHUH, (POPMYITUPYIOTCS M Pa3bsCHAIOTCS Ha
KOHKPETHBIX IPUMEPAX CBOMCTBA PABHOCUIBHOCTU. J[aeTCs OHATHE JIMHEWHOTO YPABHEHMS U
UCCIIeIyeTCs BOTIPOC O YHCIe ero KopHel. B cucreme ynpaxkneHnuit ocoboe BHUMaHUE YAETISeTCs
pCILICHHIO YpaBHEHHH BHA ax = b npu pasznuunbix 3HaYeHusx a u b. [Ipogomkaercs padoTa mo
(OpPMHUPOBAHUIO Y YUAIIMXCSI YMEHHUS UCTIONIB30BaTh aIllapaT YpaBHEHUH KaK CPEeICTBO IS
pELIECHNs TEKCTOBBIX 3a7ad. Y pOBEHb CIOKHOCTH 3a/1a4 31€Ch OCTACTCA TAKUM XKe, KaK B 6 Kilacce.

M3yuyenue TeMbl 3aBEpIIACTCS O3HAKOMIICHUEM YUYaIUXCS C IIPOCTEUIIUMU
CTaTUCTUYECKUMHU XapaKTEPUCTUKAMU: CPETHUM apu(PMETHUECKUM, MOJIOH, MEIMaHOH, pa3MaxoM.
VYyaiuecs 10JKHBI YMETh HCIOIb30BaTh 3TU XapaKTEPUCTUKH JUIsl aHAJIM3a PAJla TaHHBIX B
HECJIOXKHBIX CUTyalHsIX.

2. DOyHKUUH

OyuKIus, 0061acTh onpeneneHus GyHKIuN. Beraucnenue 3HaueHnid GyHKIUN 110
dopmyne. 'paduk dynkiuu. [Ipsmas nponoplurnoHansHOCT U ee rpaduk. JInnelHas GyHKIHS U
ee rpaduk.

OcHosnas yenp — 03HAKOMUTH O0YYAIOLIUXCS C BAXKHEHITMMU (QYHKIIMOHATIbHBIMHU
MOHATHUSIMH U C TpauKaMu IPsSMON TPONOPIIMOHATLHOCTH 1 JIMHEHHOH (QyHKIIH 001Iero BUA.

JlaHHas TeMa SBJIIETCsl Ha4aJlbHBIM 3TAllOM B CHCTEMaTHYeCKOl (yHKIIMOHAIbHON
MOJITOTOBKE yJaIIUXCs. 371€Ch BBOAATCS TaKHE MOHATHUS, KaK (PyHKIUS, apTyMEHT, 00J1acTh
ornpeneneHus GyHKuuu, rpadpuk GpyHkunu. OyHKINS TPAKTyeTCs] KaKk 3aBUCMOCTb OJIHOM
MEepEMEHHON OT IPYroi. Yyaruecs mojyqdarT IEpBOe MPEeACTaBICHUE O CIIOC00ax 3a/1aHus
¢bynkuuu. B nanHoit remMe HaunHaeTcst paboTa o (OpPMUPOBAHMIO Y YUAIIMXCSl YMEHUH HaXOAUTh
1o Gopmyse 3HaueHre QyHKIUH 110 U3BECTHOMY 3HaUEHHUIO apIryMEHTA, BBIIIOJIHATD TY XK€ 3a/1a4y
1o rpaduKy U pemarh 1o rpaguky oOpaTHyo 3a1auy.

QOyHKIIMOHAIBHBIEC TOHATHUS TTOIYYalOT CBOIO KOHKPETU3AIUIO PH U3YYCHUH JIMHEHHOM
(GYHKIMU ¥ €e YaCTHOTO BHJIA — IPSAMOM MPONOPIUOHATBHOCTH. Y MEHHUS CTPOUTH M YUTATh
rpaduky 3TUX PYHKINN MIMPOKO UCIIONIB3YIOTCSA KaK B CAMOM Kypce ajiredphbl, Tak U B Kypcax
reoMeTpuu U GU3MKU. Yyaluecs J0KHBI IOHUMAaTh, Kak BIMsET 3HaK Ko3(duuneHTa Ha
pacrnosokeHne B KOOPAMHATHOM TIIOCKOCTH rpaduka GpyHkuuu y = KX, rae & # ), kak 3aBHCHUT OT
3HAuYCHUIl k u b B3auMHOe pacronoxeHnue rpadhukos 1Byx GyHKimid Buga y = kx + b.

®opmupoBaHue BceX (PyHKIIMOHATBHBIX TIOHATHIA U BRIPA0OTKA COOTBETCTBYIOIHX
HaBBIKOB, a TAKXKE N3y4YE€HUE KOHKPETHBIX (YHKLUI COMPOBOXKIAIOTCS pACCMOTPEHUEM ITPUMEPOB
peaJIbHBIX 3aBUCUMOCTEN MEXIy BEIMUYNHAMH, UTO CIIOCOOCTBYET YCUIICHUIO TPUKIIATHOM
HaNpaBJICHHOCTH Kypca anreOphl.

3. CreneHb ¢ HATYPAJbHBIM MOKAa3aTEJEM

CreneHb ¢ HATypalIbHBIM MOKa3aTeneM U ee cBoiicTBa. OnHounieH. yHkuuu y = x2, y = x3
U UX Tpa(uKH.

Ocnoeénasn yeb — BEIPabOTaTh YMEHUE BHIIOIHAT AEHCTBHS HaJl CTEIIEHAMH C
HATypaTbHBIMH TTOKa3aTEIISIMH.

B naHHO# TeMe maeTcs onpeeseHne CTENEHH ¢ HaTypaIbHBIM TTOKa3aTeieM. B kypce
MaTeMaTHKHU 6 KJlacca yJaluecs y)Ke BCTPeYaanch ¢ IpUMepaMy BO3BEICHHUS YUCEN B CTENCHb. B
CBSI3H C BBIYMCIIEHMEM 3HAYEHUH CTEIEHH B 7 KJIacce JaeTcs MPEeACTaBICHHE O HaXO0XK ICHUN
3HAYEHHIA CTENICHU C TOMOIIIBIO KaIbKyIATOpa. PaccMaTpuBarOTCs CBOMCTBA CTEIEHH C
HaTypalbHBIM NoKasareneM. Ha npumepe nokaszarenbcra cBoiicts @™ -a" =a™ ", a™ : a" = a™",
20em>n, (@M )"=a™, (ab)" = a"b" yuamuecs BrepBBIc 3HAKOMSTCS € JIOKA3aTEIbCTBAMH,

10



IIPOBOJIMMBIMH Ha aJIreOpandeckoM MaTepuaie. Y Ka3aHHbIE CBOMCTBA CTENEHU C HATYPaIbHBIM
[I0KAa3aTeJIeM HaxOoIAT IPUMEHEHHUE NP YMHOKEHUN OJTHOYJIEHOB U BO3BEEHUH OJHOWIECHOB B
creneHb. [Ipy HaXOXACHUM 3HAYECHUH BBIPAKECHUM, COACPIKAIINX CTETICHH, 0C0O00€ BHUMAaHHE
ciesyeT oOpaTHTh Ha HOPSAIOK AeicTBHil. PaccMoTpenue ynkiuii y = x2, y = x° no3somnser
IPOAOIKUTH PaboTy 10 (POPMUPOBAHUIO YMEHUN CTPOUTH U YMTATh rpaduku GyHKIMHA. BaxkHo
006paTHTh BHUMaHKE YJallUXcsa Ha 0coOeHHoCTH rpaduka GyHKIMH y = X2: rpadHK HPOXOIUT
yepe3 Hayallo KOOpAMHAT, och Oy ABISETCS €ro 0ChbI0 CUMMETPUH, Ipa(UK paciioyiokKeH B
BEPXHEH IOJIYIUIOCKOCTH.

YMenue cTpouth rpadhuku GyHKImMiA y = x%, y = x> MCHONb3yeTcs IS 03HAKOMIEHUS
ydamuxcs ¢ rpaguueckiuM crnocoOoM penieHus ypaBHEHHIA.

4. MHoOro4/jeHsbl

Mnorounen. CiioxeHue, BBIMUTAHUE U YMHOKCHHE MHOTO4JICHOB. Pasioxenne
MHOI'OYJICHOB Ha MHOKUTEJIH.

OcHosHnas yenp — BbIpabOTaTh YMEHUE BBINOIHATD CI0KEHUE, BEBIUUTAHNUE, YMHOXKEHUE
MHOI'OYIEHOB U Pa3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIIH.

JlanHas TeMa urpaer GyHJaMeHTaJIbHYIO POJib B (YOPMUPOBAHUM YMEHUS BBIIOJIHSATh
TOKJIECTBEHHBIE TPE0Opa3OBaHus anredpandeckux BoipakeHuil. DopMupyemsble 3/1€Ch
(opManbHO-OTIEPATUBHBIE YMEHUS SBIISIOTCS ONOPHBIMU IIPH U3YYEHUH JEHCTBUI C
paloOHaIbHBIMU APOOSIMU, KOPHIMHU, CTENIEHSIMH C PallMOHATbHBIMU IIOKA3aTENISIMU.

W3y4yeHne TeMbl HAUMHAETCS C BBEACHMS IOHATUI MHOIOWIEHA, CTAaHJApPTHOTO BUAA
MHOTOYJIEHa, CTeNeH! MHOrowieHa. OCHOBHOE MECTO B 3TOM TeMe 3aHUMAIOT aJIrOPUTMBI
JEMCTBUM ¢ MHOTOYJIEHAMM — CJIO)KEHHE, BBIYUUTAHUE U YMHOKECHHE. Y YallIUeCs TOJKHBI
IIOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEICHUE MHOTOWIEHOB BCET1a MOXKHO IPEJICTAaBUTh B
BHJIE MHOTOWIEHA. J[eliCTBUSA CI0KEHUS, BBIYUTAHNS U YMHOKEHHUSI MHOTOWIECHOB BBICTYIIAIOT KaK
COCTaBHOM KOMITOHEHT B 33JIaHUX Ha MMPeoOpa3oBaHus eNbIX BeIpaxkeHui. [loaTomy
Helenecoo0pa3Ho NepexouTh K KOMOMHUPOBAHHBIM 3a/1aHUSM MIPEKIE, YEM YCBOCHBI OCHOBHBIE
AITOPUTMBI.

Ceppe3HOE BHUMaHME B 9TOW TEME YAENAETCS PA3JI0KEHUI0 MHOTOWIEHOB HA MHOXKHUTEIH C
MTOMOMUIbIO BEIHECEHHUS 32 CKOOKH O0IIEro MHOXKHTENS U C TOMOLIbIO IPYNITUPOBKHU.
CooTtBeTcTBYIOIIKE MPE0OPa30BaHMsI HAXOAIT MIMPOKOE IPUMEHEHHE KaK B Kypce 7 Kiacca, Tak U
B ITOCJIEAYIOLIUX KypcaX, 0COOCHHO B IEUCTBUAX C PAllMOHAIBHBIMU APOOSIMHU.

B naHHOM Teme yyaniyecss BCTpEYaroTCs ¢ IPUMEPAMU UCIIOIb30BaHUS PACCMATPUBAEMBIX
MpeoOpa30BaHU IPU PEIIEHUU Pa3HOOOPA3HbIX 33]1a4, B YACTHOCTH NPHU PELIEHUH YPaBHEHUH.
OTO NMO3BOJISET B X0O/1€ U3YUEHHSI TEMBI IIPOJIOJKUTE PabOTy 1O (POPMUPOBAHHUIO YMEHHUS pelIaTh
YPaBHEHUs, & TAK)KE PEIIaTh 3a7a4d METOJOM COCTaBJICHUs YpaBHEHUN. B uncno ynpaxHeHnit
BKJIFOYAIOTCS HECIIOKHBIE 3a/JaHUs Ha IOKAa3aTEIbCTBO TOXKIECTBA.

5. ®opMyJIbl COKPAIIIEHHOTO YMHOKEHHUSI

®opmynsl (a = b)? = a® £ 2ab +b?, (a £ b)°® = a® + 3a% b + 3ab® £ b3, (a £ b) (a® ab+b?) =
a*+ b°. TlpumeHenue GOpMyIT COKPAIIEHHOTO YMHOKEHHS B IPe0Opa30OBaHMAX BEIPAKEHHIL.

Ocnoenas yenp — BbIpa0b0OTaTh YMEHUE MPUMEHSTH (POPMYIIBI COKPAIICHHOTO YMHOKEHUS
B Ipe0o0pa30BaHUX IEJIIX BBIPAKEHHI B MHOTOWICHBI M B Pa3JI0KEHUH MHOTOYWICHOB Ha
MHOYKHUTEJTH.

B nanHO# Teme npojosmkaeTes pabora mo GOPMHUPOBAHUIO Y yUAIIUXCS YMEHUS
BBIMOJIHATH TOK/IECTBEHHBIE IPe00Pa30BaHus MEbIX BhpakeHnid. OCHOBHOE BHUMaHHUE B TEME
yaensercs dpopmynam (a+ b)? = a? £ 2ab + b?, (a—b)(a + b) = a? — b2 YVuaumecs JomKHEI
3HATh 3T (OPMYIIBI U COOTBETCTBYIOIIHE CIIOBECHBIEC POPMYIHPOBKH, YMETh MPUMEHSThH MX KakK
«CJIeBa HATPABOY, TaK U «CIPaBa HAJICBOY.

Hapsiay ¢ yka3aHHBIMH PaccMaTpHBAIOTCS Takke GopMmyisl (a + b)3 = a3 + 3a2 b + 3ab?
+£b°, (a£b) (a® +ab +b%) = a® £ b®. OHAKO OHM HAXOMIAT MEHbIIEE MPUMEHEHHE B KypCE,
MIO3TOMY HE CIIE/IyeT U3JUINHE YBICKATHCS BHITOJHEHHEM YIPAKHEHHUI HA WX UCIIOJB30BaHUE. [
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B 3axmounTenbHON 4acTu TEMbl pacCMaTpPUBAETCs MPUMEHEHHE Pa3IMUHbIX IPUEMOB
pa3noKEeHUs MHOTOYICHOB HA MHOXKHTEIH, a TAK)KE HCIOIH30BAHUE MPEOOPA30BAHMM LIETBIX
BBIPXEHUH JIJIs1 pelIeHHs LIMPOKOTo Kpyra 3a/1ay.

6. CucreMbl JHUHEHHbIX YPaBHeHH

Cucrema ypaBHeHuil. PelieHue cucteMsl IByX JUHENHBIX YPaBHEHUN C ABYMs
IIEPEMEHHBIMH U €r0 T€OMETPUYECKasl HHTEpIIpeTalys. Penienre TeKCTOBBIX 3a7a4 METOJOM
COCTABJICHUS CUCTEM ypaBHECHUM.

OcHosHnas yenp — 03HAKOMUTH 00YYAOLIUXCS CO CIIOCO0AMU PELIEHUS CUCTEM JIMHEHHbBIX
YPaBHEHUI C IByMS IIEPEMEHHBIMU, BbIpa0OTaTh YMEHHUE PELIaTh CUCTEMbI YPABHEHUN U
IIPUMEHSTh UX NPU PELICHUH TEKCTOBBIX 3aJad.

N3ydeHue cucteM ypaBHEHMM pacnpesensercs Mexay Kypcamu 7 u 9 kiaccos. B 7 knacce
BBOJUTCSI IOHATUE CUCTEMBI U PACCMATPUBAIOTCSI CUCTEMBI JINHEHHBIX YPABHEHUIA.

W3noxeHne HaunHAEeTCsl C BBEICHUS IOHSTHSI «JIMHEHHOE YpaBHEHUE C IBYMs
IIEPEMEHHBIMIY. B cucTeMy ynpaKHEHHH BKIIIOYAIOTCS HECJIOXKHBIE 3aJJaHNs] Ha PELLICHUE
JMHENHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU B 1I€JIbIX YHCIIAX.

DopmupyeTcsi yYMEHue CTpOUTh rpaduk ypaBHeHUs a + by = ¢, 2de a # 0 unu b#0, npu
pa3IMYHBIX 3HAUCHHSX &, b, C. BBenenue rpaduyecknx 00pa3oB JaeT BO3MOKHOCTb HATJISIHO
HCCIJIEI0BATh BOIIPOC O YUCIIE PEIIEHUI CUCTEMBI JIBYX JIMHEUHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMH.

OcCHOBHOE MECTO B JaHHOM TEME 3aHMMAET U3YYECHHUE AJITOPUTMOB PEIICHUS CUCTEM JIBYX
JMHEWHBIX YpPaBHEHHH C IBYMsI IEPEMEHHBIMHU CIIOCOOOM ITOJACTAaHOBKH U CIIOCOOOM CIIOKEHHS.
BBeneHne cucteM Mo3BoJSIET 3HAUUTENBHO PACHIMPUTD KPYT TEKCTOBBIX 33144, PEIIAEMBbIX C
MOMOIIIBIO anmapara anreOpsl. [IppMeneHne cucTeM yrporaeT mpouecc nepeBoaa JaHHBIX
3aJjauu ¢ OOBIYHOTO S3bIKA HA A3bIK YPABHEHUH.

8 kuace
1. PanuoHajbHbIE IPOOH.
Panmonanshas 1po0b. OCHOBHOE CBOWMCTBO JIpOOH, COKpaIIeHne APOOe.

ToxiecTBeHHBIE TPEOOPA30BAHMS PAIMOHATIBHBIX BhIpaKeHHN. OyHKIMS y = S U ee
rpaduk.

Ocnoenas yensb — BIpad0TATh YMEHHUE BHITIOJIHSITH TOXKIECTBEHHBIE TTPEOOpa30BaHUS
paLMOHAIIBHBIX BBIPAKECHUM.

Tak kak neHCTBUS C pallMOHATBHBIMU JIPOOSMH CYIIIECTBEHHBIM 00pa30M OMUPAIOTCS Ha
JIEMCTBHS C MHOTOWIEHAMH, TO B HaYaJie TEMbl HEOOXOIUMO MMOBTOPUTH C YHAIIUMUCS
npeoOpa3oBaHUs IIEJIBIX BBIPAKCHUH.

['maBHOE MeCTO B JaHHOM TeMe 3aHUMAIOT AITOPUTMBI ACUCTBUIA C APOOSIMHU.

VYyamuecs 10KHBI TOHUMATh, YTO CYMMY, Pa3HOCTh, TPOU3BEIEHNE U YaCTHOE Apo0el Bceraa
MO>KHO TPEJICTaBUTh B BHe Apodu. [Iprodperaembie B JaHHON TeMe YMEHUS BBIIOJIHATD
CJIO)KE€HUWE, BEIYUTAHUE, YMHOKCHHUE U JIeJIEHHE APOOeH SBISIOTCS OMIOPHBIMU B MPEOOPa30BaAHUIX
IpoOHBIX BeIpakeHuH. [loaTOMy MM cienyeT yaenuTs ocoboe BHuManue. Herenecoobpasto
MePeX0UTh K KOMOMHUPOBAHHBIM 33JIJaHUSM Ha BCE IEUCTBUS C APOOSIMU TIPEKIEC, YeM OYyAyT
YCBOGHBI OCHOBHBIE AJITOPUTMBIL. 3aaHUs Ha BCE JCUCTBHS ¢ IPOOSIMHU HE JOJKHBI OBITh H3JIUIITHE
TPOMO3JKUMU U TPYAOEMKHMHU.

[Tpu HaxoXIeHUH 3HAUCHUH IpoOeit Nar0TCs 3a/1aHusl HA BBIYUCIICHUS C TIOMOIIBIO
KaJbKYJIsATOpa. B TaHHOM TemMe pacIupsitOTCsl CBEAEHUS O CTATUCTUYECKUX XapaKTEPUCTHUKAX.
BBoauTcs noHsTHE CPEAHETO TAPMOHUYECKOTO PsAZIA IMOJ0KUTEIBHBIX YHCEL.

. k
W3ydeHne TeMbl 3aBeplIaeTcs pacCMOTPEHUEM CBOMCTB rpauka GQyHKIUN Yy = S

2. KBagpaTrHble KOpHH
[TonsTre 06 nppanuoHanbHBIX yncaax. OOIe CBeIeHNs O IeHCTBUTEIBHBIX YHCIIAX.
KBanpatuslii kopeHb. [ToHsATHE 0 HAXOXKAEHUH MTPUOIMKECHHOTO 3HAYCHHS KBAaJPaTHOTO KOPHSI.
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CroiicTBa KBajipaTHBIX KOopHEH. [IpeoOpa3zoBanus BeIpaXXKeHH, COAEPIKAINX KBaAPATHBIEC KOPHH.
dyuknus y = v/x, ee cBoiicTBa u rpaduk.

Ocnoenas yenb — CUCTEMaTU3UPOBATh CBEJICHUS O PALIMOHAIBHBIX YUCIIAX U JaTh
IpeJCTaBIeHUE 00 UPPALMOHAIBHBIX YNCIIAX, PACIIMPUB TEM CAMBIM ITOHATUE O YUCIIE;
BbIpAa00OTaTh yMEHHUE BHIIOIHATH IPe0Opa30BaHuUs BBIPAKECHUN, COACPIKAIINX KBAAPATHBIE KOPHU.

B nannHol TemMe ydamuecs Moay4yaroT HadalbHOE IPEICTABICHUE O MIOHATUU
neiicrBuTensHOro yncia. C 3Toil nenbio 060011ar0TCs U3BECTHBIE YUAIIMMCS CBEICHUS O
palLMOHAIBHBIX YnCIaxX. [ BBEACHHS TOHATHS UPPALMOHAIBHOIO YHCIIA UCIIONb3YIOTCS
MHTYWTHUBHOE MPECTABIEHUE O TOM, YTO KaX/Iblil OTPE30K UMEET JJIMHY U NOTOMY KaKJIOM TOUKe
KOOpJAMHATHOMU NPAMOM COOTBETCTBYET HEKOTOpOE uncio. IlokaspiBaercs, 4To CynIeCTBYIOT
TOYKH, HE UMEIOIIE PAllMOHATIBHBIX a0CLUCC.

ITpu BBeieHNN NOHATHS KOPHS MOJIE3HO 03HAKOMUTH YYAIIUXCs C HAXOKIACHUEM KOPHEH ¢
IIOMOILBIO KAJIBKYJIATOPA.

OCHOBHOE BHUMaHHUE YJIENAETCs MOHIATUIO apU(PMETHUECKOr0 KBaIpaTHOTO KOPHS U
CBOWCTBaM apH(PMETUUECKUX KBAIPATHBIX KOpHEH. Jl0Ka3bIBaIOTCS TEOPEMBI O KOPHE U3

MPOM3BEICHHUS U APOOH, a TAKIKE TOKAESCTBO Va? = |a|, KOTOpbIe MOIydaroT MPUMCHEHHE B
peoOpa30BaHUSIX BRIPAKCHHM, COJIEPKAIINX KBapaTHbIe KOpHU. CrielaibHOC BHUMAHUE
yIensieTcsi 0CBOO0XKICHUIO OT UPPALIMOHAIBHOCTH B 3HAMEHAaTesIe IPOOHU B BRIPAKECHUAX BUIA

a a
\/—3, m . YMeHne Hp606pa3OBI)IBaTI> BBIPpAXKCHUA, COACPIKAINEC KOPHHU, HaCTO UCIIOJb3YHOTCA

KaK B CAaMOM Kypce anredphbl, Tak U B Kypcax reOMETpUH, anreOpbl M Hayall aHaIHu3a.

[Tponomxkaercs paboTa 1Mo pa3BUTHIO PYHKIIMOHATBHBIX IMPEACTABICHUHN YIauXCsl.
PaccmarpuBaroTcs GyHKIMS Y = /X , ee cBoiicTBa u rpaduk. [Ipu u3ydenun GyHKIEE y = Vx
TIOKa3BIBAETCS €€ B3aUMMOCBA3b ¢ hyHKImei Y = X% e X > 0.

3. KBaaparHble ypaBHeHUst

KBagparHoe ypasHenue. @opmyiia KOpHEN KBaJpaTHOTO ypaBHEHUs. Penienue
paloHaIbHBIX YpaBHEHMN. Penenne 3a1a4, IpUBOIALIINX K KBaJAPAaTHBIM YPaBHEHUSAM U
MIPOCTEHIINM PallMOHATbHBIM YPaBHEHUSIM.

OcHosnas yenp — BbIpabOTaTh YMEHUS pelllaTh KBaApaTHbIE YpaBHEHUS U MpocTeiiune
paloHaIbHbIE YpaBHEHUS U PUMEHSATH UX K PELIEHUIO 3aa4. B Havyane TeMbl IpUBOISATCS
IIPUMEPBHI PEIIEHUS HEMOJIHBIX KBaPATHBIX YPAaBHEHUN. DTOT MaTepral CUCTEMaTU3UPYETCS.
PaccmaTpuBaroTCs anropuTMbl pelIeHHs] HETIOIHBIX KBaJAPAaTHBIX YPAaBHEHUN Pa3IMuHOrO BHU/A.

OcHOBHOE BHUMaHMe CIeyeT YAeInTh PeleHHIo ypaBHe i Bua ax2 + bx + ¢ = 0, rae a
# 0, c ucnonbp3zoBaHUEM QOpMYJIbl KOpHEH. B nanHON Teme ydaiuecs: 3HakoMsATCs ¢ popmyaamMu
Buera, BeIpaxaroniMy CBSA3b MEXy KOPHAMH KBaIPaTHOTO YpPaBHEHUS U €ro Ko UIEeHTaMH.
OHU UCTIONB3YIOTCS B JaIbHEHIIEM IPU JJOKa3aTEIbCTBE TEOPEMBI O PA3I0KEHUU KBAIPATHOTO
TPEXUWIECHA Ha JINHEHHBIE MHOKUTEIH.

VYyamuecs oBiazeBaloT CIOCOO0M pelIeHHs IPOOHBIX PallMOHAIBHBIX YPaBHEHUH,
KOTOPBIM COCTOUT B TOM, YTO PELICHNUE TAKUX YPABHEHUM CBOAUTCS K PEIICHUIO
COOTBETCTBYIOIIUX LIETBIX YPAaBHEHHH C MOCIEAYIONUM UCKIIOYEHUEM TOCTOPOHHUX KOPHEH.

N3y4eHne 1aHHON TEMBI IO3BOJIIET CYLUIECTBEHHO PACIIUPUTD allliapaT ypaBHEHUH,
HCIOJIb3YEMBIX JJIsl PeIIEHUs] TEKCTOBBIX 3a/1a4.

4. HepaBeHcTBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. [lousieHHOE CIOXKEHNE U YMHOKEHHUE YUCIIOBBIX
HepaBeHCTB. [lorpemHocTh 1 TOUHOCTH MPUOIMKeHNs. JINHEeHbIe HepaBEHCTBA C OJTHOM
MIEPEMEHHON U UX CHCTEMBI.

Ocnoenasa yenp — 03HAKOMUTH 00YYAIOIIUXCS C TPUMEHEHUEM HEPABEHCTB ISl OLEHKU
3Ha4eHUH BBIpaKEHH, BEIpaOOTaTh YMEHHE pelaTh JMHEHHbIE HEPaBeHCTBA C O/THOM
MEPEMEHHOMN U UX CUCTEMBI.

CBoiicTBa YHCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOil OCHOBAHO PEIICHUE
JINHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOM. TeopeMbl O MOYJIEHHOM CIIOKEHUN U YMHOKEHUHU
HEPABEHCTB HAaXOJSAT IPUMEHEHUE NP BBINOJIHEHUN IPOCTENIINX YIPaKHEHUIN HA OLICHKY
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BBIPKCHHI TI0 METOY T'paHuIl. BBOJATCS MOHATHS a0OCOIIOTHOM MOTPEITHOCTH M TOYHOCTH
MPUOTKEHUS, OTHOCUTEIHLHOU MOTPEIIHOCTH.

YMeHnus npoBOJIUTh AEAYKTUBHBIE PACCYXKICHUS MOJIYYalOT pa3BUTHE KaK MIPU
JI0KA3aTeNIbCTBAX YKA3aHHBIX TEOPEM, TAK U IPU BBINOJHEHUM YIPAKHEHUN HA 1I0KA3aTENbCTBA
HEpPaBEHCTB.

B cBs13u ¢ penieHueM JIMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM 1AeTCsl IIOHATHE O
YHUCJIOBBIX TIPOMEKYTKAX, BBOISATCS COOTBETCTBYIOIIHME Ha3BaHMs M 0003HAYCHHS. PaccMOTpeHnIo
CHCTEM HEPaBEHCTB C OJIHOM NMEPEMEHHOMN MPEAIIECTBYET O3HAKOMIICHUE O0YHarOIIUXCS C
MOHSATHSAMH TEPECeUCHUs U 00bETMHEHUSI MHOYKECTB.

[Ipu pemieHnr HEPABEHCTB UCIIOJIB3YKOTCSA CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bIACHSIOTCS Ha KOHKPETHBIX IpuMepax. Ocoboe BHUMaHHE CIEAYyeT YACIUTh OTPaboTKe
YMEHHSI pelIaTh MPOCTEHINNe HEPAaBEHCTBA BUA ax > b, ax < b, OCTAHOBUBIIUCH CTICIIHAIBLHO HA
ciydae, korna a<(0. B aToit TeMe paccMaTpUBaeTCs TAaK)KE PEIICHUE CUCTEM JIBYX JTUHEUHBIX
HEPABEHCTB C OJIHOM IMEPEMEHHOM, B YACTHOCTH TAKUX, KOTOPBIE 3aIMCaHbl B BUJIE IBOMHBIX
HEpPaBEHCTB.

5. CreneHs ¢ HeJIbIM OKa3aTeIeM.

CreneHs C 1eNIbIM TTOKa3aTesieM 1 ee cBoicTBa. CTanaapTHbIN Bu uncia. HauanbHubie
CBEICHHS 00 OpraHU3alluu CTATUCTUYECKUX HUCCIIETOBAHHI.

Ocnosnas yenb — BbIpad0TATh YMEHUE TPUMEHATH CBOWCTBA CTETICHH C LIEITBIM
MOKa3aTeseM B BBIYMCICHUSX U TPeoOpa3oBaHusiX, chopMUpoOBaTh HAYAIbHBIE PEACTABICHUS O
cOope U TPYNIHUPOBKE CTATHCTUYCCKUX JTAHHBIX, UX HATJSTHON HHTEPIPETAIUH.

B sT0ii Teme GpopmMynupyroTcs CBOICTBA CTENIEHU C LIETbIM MoKazareneM. MeTos
JI0KA3aTeJIbCTBA ATUX CBOKMCTB MOKA3bIBAECTCS HA IPUMEPE YMHOKEHHS CTEIEHEN C OJJMHAKOBBIMU
OCHOBaHMAMHU. JlaeTcsi HOHATHE O 3alMCH YKciia B CTaHAApTHOM Buje. [IpuBoasTcs npumepsl
WCIIOJIb30BAHUS TAKOH 3aMCH B (PU3UKE, TEXHUKE U JIPYTrUX 00JIACTIX 3HAHUM.

6. DJeMeHTBI CTATHCTHKHU

VYuyamuecs noiay4aroT HadyalbHble IPEICTaBICHHUs 00 OpraHu3alK CTaTUCTUYECKUX
uccinenoBaHuil. OHU 3HAKOMSTCS C MOHATUSMHU T€HEPaIbHON U BHIOOPOYHON COBOKYITHOCTH.
[TpuBoasTCSA pUMEPHI MIPEICTABICHUS CTATUCTUYECKUX JAaHHBIX B BHJIE TAOJIUI YaCTOT U
OTHOCHUTEJIBHBIX 4acTOT. O0y4arolMes IpeularaloTes 3ajaHns Ha HaX 02K JIeHHe 10 Ta0muie
YaCcTOT TAKUX CTATUCTMUYECKHX XapaKTEPUCTHUK, KaK CpeaHee apu(pMeTHIECKoe, MOJa, pa3Max.
PaccmaTpuBaercs Bonpoc 0 HarisiJHOW MHTEPIPETALIMU CTATUCTUYECKON HH(pOpMaLUH.
M3BecTHBIE 00y4arOUMMCst CIOCOOBI HATJISAHOTO MPEICTaBIECHHS CTATUCTUYECKUX JTAaHHBIX C
MTOMOMIBIO CTOJIOUYATHIX M KPYTOBBIX AHarpamMM pacIIUpsIIOTCS 3a CUET BBEICHUS TaKUX MOHATUH,
KakK ITOJIMTOH Y TUCTOIPaMMa.

9 kjacc.

1. CaoiicTBa ¢pynkumii. KBaapatuunas pynkuus.

Oynkuus. CoiictBa pyHkuuil. KBagpatHeiil TpexwieH. Pa3noxeHne KBaapaTHOTO
TpexwieHa Ha MHOxHTenu. DyHKIuUs y = ax2 + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas
GbyHKIHS.

OcHosnas yenp — pacIIupUTh CBEJICHHUS O CBOMCTBAaX (PYHKUUH, 03HAKOMUTh YUAIHXCS
CO CBOICTBaMH U rpapKoM KBaJpaTUYHON QYHKIIMH.

B Hauaze TemMbl ccTeMaTU3UPYIOTCS CBelleHHs 0 PyHKIUAX. [IoBTOpSAIOTCS OCHOBHBIE
MOHATHS: PYHKIIMSI, apTyMEHT, 00J1acTh onpeenenns GyHkuuu, rpaduk. JlaroTcs moHsATHS O
BO3PACTaHUM U YOBIBAaHMM (DYHKIIMU, TPOMEKYTKAX 3HAKOIOCTOSHCTBA. TeM caMbIM cO3JaeTcs
0a3a /17151 YCBOEHHS CBOMCTB KBaJIpaTUUHOM U cTeNeHHON (YHKIIUH, a TakxkKe JUIs TajdbHeHero
yriyoaeHus (pyHKIMOHATBHBIX MPeICTaBICHUH PU U3YYSeHUH Kypca areOpbl U Havasl aHaJIn3a.
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[ToaroTOBUTENEHBIM IIIATOM K H3yYCHHUIO CBOMCTB KBAJAPATHUYHOW (D)YHKIIUHU SIBIISIETCS
TaK)Ke PaCCMOTPEHHE BOIPOCa O KBaJAPATHOM TPEXWICHE M €r0 KOPHSX, BBIICTICHIH KBajpara
JBYYJICHA U3 KBAIPATHOTO TPEXWICHA, Pa3JI0KCHUN KBAJAPATHOTO TPEXWICHA HA MHOKHTEIIH.

W3ydenne KBaApaTHUHON (DYHKIIMM HAYMHAETCS ¢ paCCMOTpeHus QYHKIMH y = ax?, ee
CBOWCTB M 0COOCHHOCTEH rpaduka, a Tak)Ke JPYruX YaCTHBIX BHIIOB KBAJIPATUIHON (PYHKITUH —
dynkmuit y = ax? + b, y = a (x - M)2. DT cBe/leHUs UCMONB3YIOTCS TIPH U3YdEHHH CBONCTB
KBaJpaTUUHON (HyHKIMH 00111ero Buaa. BaxHo, 4TOOBI yyaruecs HOHsUIH, 4To rpadukK GyHKIIUN
y = ax? + bx + ¢ MoXeT OBITh MOTy4eH 13 rpaduka GYHKIUU Y = gx® ¢ HOMOIIBIO JBYX
napaJuIeabHBIX IepeHocoB. IIpueMsl mocTpoenus rpaduka GpyHKIHN y = ax’ + bx + ¢
0TpabaThIBAIOTCS HAa KOHKPETHBIX MpuMepax. [Ipu 3Tom ocoboe BHUMaHUE CIEAYET YIeIUTh
(OPMHUPOBAHHUIO y YUAIIUXCSI YMEHUS YKa3bIBaTh KOOPAMHATHI BEPIIHHEI 1apadoJIbl, €€ 0Ch
CHMMETpPHUH, HAIIPaBJICHHE BETBEH MapadoIIbl.

[Tpu u3yueHnn 3TOM TeMBbI JalIbHEHIIEe Pa3BUTHE MOTyYaeT yMEHUE HAXOAUTh 110 TPauKy
MPOMEXKYTKH BO3pACTaHMsI U YObIBaHUS (DYHKIIMH, & TAKXKE IPOMEKYTKH, B KOTOPBIX (DYHKITHSI
COXpaHSET 3HaK.

Vuaruecst 3HaKOMSITCSI CO CBOMCTBaMH CTEIICHHOH (QYHKIMHU ) = X" [IPU YETHOM U
HEYETHOM HATypaJIbHOM ITOKa3aTelie 1. BBOIUTCS MOHSITHE KOPHS N-OW CTEIICHH.

o 3 4
VYwyamuecs 10KHBI IOHUMATh CMBICIH 3anuced Bugayv—27, v81. OHu nomydaroT
MIPEJICTABJICHUE O HAXOXKICHUH 3HAYCHUH KOPHS C TIOMOIIIBIO KAIBKYJISTOPA, IPUIEM BBIPaOOTKA
COOTBETCTBYIOIIUX YMEHUH HE TpeOyeTcsl.

2. YpaBHeHHs U HEPABEHCTBA C OJIHOM MepeMeHHOi

[lenble ypaBHeHUs. [[poOHbIe palioHalIbHbIE ypaBHEHUs. HepaBeHCcTBa BTOPOM CTENEHHU €
OJIHOM NepEMEHHOM. MeTo1 NHTEPBAJIOB.

OcHogHasa yenp — CUCTEMaTU3UPOBATh U 00OOUIUTH CBEJICHUS O PELLIEHUH LIENbIX U
IpOOHBIX pallMOHAIBHBIX YPAaBHEHHH ¢ OJJHOM epeMeHHOH, chopMUpOBaTh YMEHHE pelIaTh
HEpaBEHCTBA BHUIA ax’>+ bx +¢> 0w ax® + bx+ ¢ <0, rme a # 0.

B oToi Teme 3aBepiaeTcs U3y4eHUe PallMOHAIBHBIX YPABHEHUN ¢ OJHOU IIEpEMEHHOM. B
CBSI3M C 3THM NPOBOJUTCS] HEKOTOpOE 0000IIeHNE U YriIyOJieHUe CBeIeHU 00 ypaBHEHUSIX.
BBoasTCS OHATHSA LENOr0 PAallMOHAIIBHOTO YPABHEHUS U €T0 CTENICHH. Y YallUeCs 3HAKOMSTCS C
pELIEHHEM YPABHEHHI TPETHEN CTETIEHU U YETBEPTOM CTETIEHU C MTIOMOIIBIO PA3JI0KEHUS HA
MHOKHUTEJH U BBEJICHUS BCIIOMOIaTE€IbHON IEPEMEHHON. MeToa pelieHnsl ypaBHEHUH IIyTEM
BBEJICHUS BCIOMOTaTeJIbHbIX IEPEMEHHBIX OYAET HIMPOKO HCIONb30BaThCS B JalbHENIIEM NPU
peLIeHNH TPUTOHOMETPUYECKUX, JTOTapU(PMUUECKUX U IPYTUX BUJIOB YPABHEHHH.

PacummpsroTcst cBesieHus 0 perieHnu ApoOHBIX pallMOHANBHBIX YpaBHEHUHN. Yualiuecs
3HAKOMSATCS ¢ HEKOTOPBIMU CIELIMAIBHBIMY TPUEMAMHU PEILICHUS TAKUX YPABHEHHM.

dopMupoBaHUe yMEHHUI peraTh HepaBeHCTBa BUAA ax’ + bx + ¢ > 0 wn ax? + bx+ ¢ <0,
rze a # 0., ocyliecTBisieTcs ¢ ONOpoi Ha CBEACHUs O rpaduKe KBaJApaTUYHON (QYHKIIUU
(HarpaBiicHHE BETBEH MapaboJIbl, €€ pacioIoXKeHHe OTHOCUTENbHO och OXx).

VYyamuecss 3HaKOMATCS C METOAOM MHTEPBAJIOB, C TOMOLIBIO0 KOTOPOTO PEIIAIOTCA
HECJIOKHbBIE palliOHAJIbHbIE HEPABEHCTBA.

3. YpaBHeHHN M HEPABEHCTBA C ABYMsI epeMeHHBIMU.

YpaBHeHHe ¢ AByMs IEPEMEHHBIMU U ero rpaduk. CUCTeMbl YpaBHEHHI BTOPOI CTETICHHU.
Pemrenne 3a1a4d ¢ nOMOIIBIO CHCTEM YpaBHEHHI BTOpoi creneHn. HepaBeHcTBa ¢ ByMs
MEPEMEHHBIMU U UX CUCTEMBI.

OcHoenas yenb — BrIPabOTATh YMEHHE PEIIaTh MIPOCTEHININE CUCTEMBI, COACpKAIIINe
ypaBHEHHE BTOPOU CTETICHH C JIBYMS IEPEMEHHBIMH, M TEKCTOBBIC 337291 C TIOMOIIIBIO
COCTAaBJICHHS TAKUX CHCTEM.

B nanHo#t Teme 3aBepiaeTcsi M3ydeHne CUCTEM YpaBHEHHUH C IBYMsI IIEPEMEHHBIMU.
OcHOBHOE BHUMAaHHE YAEISIETCS CUCTEMaM, B KOTOPBIX OJJHO U3 YPaBHEHU MEpBOM CTENEHH, a
Ipyroe BTOopoil. MI3BeCcTHBIN yyanumcs croco0 MmoACTaHOBKY HAXOIUT 3/1€Ch JajbHEHIee
MIPUMEHEHHUE U MTO3BOJISIET CBOJAUTH PELIEHNE TAKUX CUCTEM K PEIICHUIO KBAJAPAaTHOIO YPaBHEHUSI.
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O3HaKkOMJIEHUE yUYalIUXCsl C IPUMEPAaMU CUCTEM YPABHEHUH C ABYMs IEPEMEHHBIMH, B
KOTOpBIX 00a ypaBHEHUS BTOPOU CTENEHH, OJKHO OCYIIECTBIATHCS C JOCTATOUHOM
OCTOPOKHOCTBIO M OTPAHMYMBATHCS IPOCTEUIIUMHU [TPUMEPAMHU.

[TpuBiieueHNE U3BECTHBIX YYATUMCS TPAPUKOB TO3BOJISET MPUBECTU TPUMEPHI
rpaduyecKoro penieHus cucteM ypaBHeHHi. C momMolpio rpaduyeckux npeacTaBIeHuil MOKHO
HACJSIHO MT0KAa3aTh YYallUMCS, YTO CUCTEMBI IByX YPABHEHUU C IByMsI IEPEMEHHBIMHU BTOPOM
CTENEHU MOTYT UMETh OJIHO, JBa, TPU, YETHIPE PEILECHUS UIIM HE UMETh PEILICHUM.

PazpaboTranHbiii MaTeMaTHYECKUI armmapaT MO3BOJISIET CYIIECTBEHHO PACIIUPUTH KI1acc
COJIepKaTENIbHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C IOMOLIBIO CUCTEM YPABHEHUM.

N3ydenune TeMbl 3aBeplIacTCa BBEICHUEM ITOHATUI HEPABEHCTBA C IByMs IEPEMEHHBIMU U
CUCTEMbI HEPABEHCTB C IByMs NiepeMeHHbIMU. CBeIeHUs 0 rpauKax ypaBHEHU ¢ ABYMs
MEPEMEHHBIMU UCMOJIB3YIOTCS IPU WUIFOCTPALUA MHOKECTB PEILICHUI HEKOTOPBIX MPOCTEUIINX
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

4. TIlporpeccuu.

Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyiibl N-ro 4wieHa U CyMMBbI IIEPBBIX
N 4JIeHOB mporpeccuu. beckoHeuHo yObIBaroIasi reOMETPUIECKasi IPOrpeccusi.

OcHosnasn yenp — 1ath MOHATHSA 00 apU(METHUECKON 1 TEOMETPUIECKOM MPOrPECCHsIX
KaK YHCIIOBBIX MOCJIEIOBATEIBHOCTAX 0CO0O0r0 BU/IA.

HpI/I HU3YUCHUH TEMbI BBOAUTCS NOHATUC ITOCICAOBATCIIBHOCTU, PA3BACHACTCA CMBICII
TEPMHUHA «N-H YWICH MOCIEI0BATEIIbHOCTHY, BEIPA0ATHIBACTCS YMEHHE UCIIOIB30BATh HHIEKCHOE
0003HaYeHHE. DTH CBEACHUS HOCSAT BCIIOMOTATEIBHBIM XapaKTep M UCIOJIBb3YIOTCS ISl H3yUCHUs
apu(METHYECKONW U T€OMETPUIECKOMN MPOTPECCHIA.

Pabora ¢ ¢popmynamu N-ro 4ieHa ¥ CYMMBI IIEPBBIX N YWICHOB IPOTPECCHiA, TOMHUMO CBOETO
OCHOBHOT'O Ha3HAYCHHS, TIO3BOJISIET HEOJHOKPATHO BO3BPAIATHCS K BHIYUCIICHUSIM,
TOKIECTBEHHBIM MPE0OPa30BaHMIM, PEUICHUIO YPAaBHEHU, HEPABEHCTB, CUCTEM.

PaccmatpuBaroTcsi XapaKTepUCTUYECKUE CBOMCTBA apU(PMETHUECCKON U T€OMETPHUECKON
MIPOTPECCHH, UTO MO3BOJISICT PACIIUPHUTH KPYT MIpeIlaraeMbIX 3aj1ad.

5. DJjeMeHTbl KOMOMHATOPUKH ¥ TEOPUM BEPOSITHOCTENH

KomOunaTtopHoe npasuio ymMHokeHUs. [lepecTaHoBKH, pa3MelieHus], COUeTaHuUs.
OTHOcHTeNbHASI YACTOTA ¥ BEPOSTHOCTD CIIY4ailiHOTO COOBITHS.

OcHognas yenb — 03HAKOMUTH YYaIlIUXCsl C MOHATHAMU IIEPECTAHOBKH, Pa3MEIIECHHUS,
COYETaHMsI U COOTBETCTBYIOIIMMHU (hOopMynaMu JUIsl MOcUeTa UX YKMCiia; BBECTH MOHATHUS
OTHOCHUTEJIbHOM 4aCTOThI U BEPOSITHOCTU CIIy4aitHOrO COOBITHSL.

W3ydeHne TeMbl HAUMHAETCS C PELICHUs 3a/1a4, B KOTOPbIX TpeOyeTcs COCTaBUTh T€ WUIIH
MHbIe KOMOMHALIUY 3JIEMEHTOB U MOJICUUTATh UX YHUCIO0. Pa3bsicHsaeTcss KOMOMHATOPHOE MPaBHUIIO
YMHOKEHUS, KOTOPOE UCNOIb3YeTCs B JAJIbHENIIIEM NPU BBIBOJE (POPMYJI AJIs OJICUETa YKCIa
IIEPECTaHOBOK, Pa3MELICHUI U COUYETaHU.

[Tpu u3ydyeHun JaHHOTO MaTepuaga He0OX0AUMO OOpaTUTh BHUMAaHUE yJyalluxcs Ha
pas3nuyre MOHATUH «pa3MeIIeHue» U «CoYeTaHue», cpopMUpOBaTh Y HUX YMEHHE OIPENENIATh, O
KaKOM BHJIe KOMKH HallMi UJET pedb B 3a/1aye.

B nanHO# TeMe ydamuecs 3HaKOMATCS ¢ Ha4albHBIMU CBEACHUSMHU U3 TEOPUU
BEpOATHOCTEN. BBOATCS MOHATHSA «clydaliHOE COOBITHEY, «OTHOCUTENIbHAS YacTOTay,
«BEPOSATHOCTH CIYy4afHOTO cOOBITHSA». PaccMaTpuBaloTCs CTATUCTUUECKUH U KIaCCHUECKUN
MIOJIXOJIbI K OIPEIETICHUIO BEPOSITHOCTH CIIy4ailHOTO cOOBITHS. BaxkHO 00paTUTh BHUMaHUE
ydJaluxcs Ha TO, YTO KJIACCUYECKOE ONPEAEIIEHNE BEPOSATHOCTH MOKHO IIPUMEHSATH TOJIBKO K
TaKUM MOJIEJISIM peabHbIX COOBITUM, B KOTOPBIX BCE UCXO/IbI SBISIOTCS PABHOBO3MOKHBIMHU.

Monyas TEOMETPUA.

7 KJIacc
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1. HavanbHble reoMeTpu4YecKHe CBeJCHUS

ITpsimast u oTpe3ok. JIyd u yrosn. CpaBHEHHE OTPE3KOB U YIII0B. MI3MepeHne OTpe3KOB.
N3amepenue yrios. [leprnieHaAuKyIsipHbIE TPSIMBIE.

Ilens — cucteMaTU3UpPOBATh CBEACHUS O B3AUMHOM PAaCIOJI0KEHUHU TOUYEK U MPSAMBIX;
paccMOTpeTh CBOMCTBO MPSIMOM; BBECTHU MOHATUE OTPE3Ka; HAIOMHUTb, YTO TAKOE JIy4/yroJs u
MO3HAKOMUTH C PA3TUYHBIMU UX 0003HAYCHHUSMH, BBECTH TOHATHS BHYTPEHHEW U BHELTHEH
obuacTeil Hepa3BepHYTOrO yIJia; BBECTH ITOHIATHE PAaBEHCTBA (DUTYp, CEPEAUHBI OTPE3Ka U
OMCCEKTPUCHI yTIIa; HAYYUTh CPAaBHUBATH OTPE3KU U YTJIbl; BBECTH MOHATHE JUTMHBI OTPE3Ka U
paccMOTpeTh CBOMCTBA IJIMH OTPE3KOB, I03HAKOMUTH C PA3JIMYHBIMU €AMHUIIAMU U3MEPEHUS U
MHCTPYMEHTAMM ISl U3MEPEHUS OTPE3KOB; BBECTH ITOHATHE I'PAayCHON MEpHI yria U
paccMOTpeTh CBOMCTBA IPajlyCHBIX MEp YIJIOB; I03HAKOMUTH C IPUOOpaMHU Ui U3MEPEHUS YIJIOB
HA MECTHOCTH; BBECTH IOHATHUS CMEXKHBIX U BEPTUKAJIbHBIX YIJIOB, PACCMOTPETh UX CBOICTBA,
BBECTH MOHATHE NEPIEHIUKYIISPHBIX MPSAMBIX U IOKa3aTh KaK IPUMEHSIOTCS 3TU MOHATUS IPU
pelIeHnN 3a1au.

3namop:

- CKOJIBKO MPSMBIX MOKHO IPOBECTH YEPE3 JIBE TOUKH;

- CKOJIBKO OOIIMX TOYEK MOT'YT UMETh JIBE MPSIMBIE;

- Kakas (purypa Ha3bIBa€TCS OTPE3KOM;

- Kakas reoMeTpuuecKkas purypa Ha3blBaeTcs yrjioM, 4YTO TAKOE CTOPOHBI M BEPILUHBI YIJIa;

- KaKHe TeOMeTpHUIeCKUe (PUTypsl Ha3BIBAIOTCS PaBHBIMU;

- KaKas TOYKa Ha3bIBACTCs CEPEAMHON yria, Kakoil 1yd Ha3bIBaeTcs OMCCEKTPUCOM yria;

- YTO IIPU BBIOPAHHOM €IMHUIIE U3MEPEHUS AJIMHA JIF0OOT0 JaHHOTO OTPE3Ka BhIPakKaeTcs
OIpeJIeJIEHHBIM TOJI0KHUTEIbHBIM YHCIIOM;

- YTO TaKO€ IpaJlyCHasi Mepa yriia, YeMy paBHbl MUHYTa U CEKYH/a;

- KaKMe yIJIbl Ha3bIBAIOTCS CMEKHBIMU, YEMY PaBHA X CyMMa;

- KaKue YIJibl Ha3bIBalOTCSI BEPTUKAJIbHBIMU U UX CBOMCTBA;

- KaKMe IpsMble Ha3bIBAIOTCS NEPIEHAUKYIIAPHBIMH.

Ymemo:

- 0003HauaTh TOUKU U MPsIMbIE HA PUCYHKE;

- 1300paXkaTh BO3MOKHBIE CITy4al B3aUMHOTO PACIOJIO0KEHHUS TOYEK U MPSAMBIX, IBYX
MPSIMBIX;

- 00BACHUTH, UTO TAKOE OTPE30K, N300pakaTh U 0003HAYATH OTPE3KH;

- yMeTh 0003HaYaTh HEPA3BEPHYTHIE U Pa3BEPHYTHIE YIIIbI;

- [I0Ka3aTh HAa PUCYHKE BHYTPEHHIOIO 00JIaCTh HEPA3BEPHYTOI'O yIJia;

- IPOBOJUTH JIyd, pa3JIeIsIONINI YToJl Ha ABa YIJa;

- CpaBHUBATh OTPE3KHU U YIJIbI, 3alMCHIBATh PE3YyJIbTaThl CPABHEHUS;

- OTMEYAaTh C MMOMOIIbIO MAaCIITaOHOM JTMHEWKH CepeIMHY OTPE3Ka;

- C IOMOIIbIO TPAHCIIOPTUPA IPOBOAUTH OUCCEKTPUCY YIJIA;

- U3MEPUTH JaHHBIA OTPE30K C MOMOILIBI0 MACIITA0OHOMN JIMHEWKH, BEIPA3UTh €0 JUIMHY B
CM, MM, M;

- HaXOJUTh JJIMHY OTPE3Ka B TEX CIy4asiX, KOIr/la TOUKa JEJINT JaHHBII OTPE30K Ha JBa
OTpe3Ka, JUIMHbI KOTOPHIX N3BECTHBI;

- HaXOJUTh TPaJlyCHbIE MEPHI IaHHBIX YIJIOB UCIOJIB3YS TPAHCIIOPTUD;

- n300paXkaTh NPSMOM, TyION, OCTPBIN U pa3BepHYTHIH YIIbI;

- CTPOUTH YroJl CMEKHBIN C JaHHBIM YIJIOM;

- 1300paXkaTh BEPTUKAJIbHBIE YIJIbI;

- HaXOJUTh Ha PUCYHKE CMEXHBIE U BEPTUKAJIBHBIE YTIIbI;

- 00BACHATD, IOYEMY JBE MPSMBbIE IEPIEHAUKYIISIPHBIE K TPEThEN HE MePeceKaroTCsl.

2. TpeyrojbHUKH

[TepBblii mpU3HAK PABEHCTBA TPEYTOJIHHUKOB. MeauaHbl, OMCCEKTPUCHI U BHICOTHI
TpeyrojibHUKa. BTOpoii 1 TpeTuii Mpu3HaKu paBEeHCTBA TPEYrOJIbHUKOB. 3a/1a4 Ha TOCTPOCHHUE.
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Ilesib — BBECTH MOHATHE TPEYTOIBHUKA U €0 IEMEHTOB, IOHATHE TEOPEMBI U
Jl0Ka3aTesnbCcTBa TeopeMsl, fokas3aTs |, |1 u |1l npusHaku paBeHCTBa TPEyroJbHUKOB; BBECTH
MOHATHUE NEPNEHAUKYIISIpa K MPSAMON U 10Ka3aTh TEOPEMY O NMEPIEHIUKYIISAPE; BBECTH OHATHE
Me/IMaHbl, OUCCEKTPUCHI M BHICOTHI TPEYTOJIbHHUKA U PACCMOTPETh CBOMCTBA PABHOOEIPEHHOTO
TPEYroJIbHUKA; 1aTh MPEACTaBIEHUE O HOBOM KJIacce 3a7ay — HOCTPOEHHUE T€OMETPUUYECKIX
(buryp c MoMoIbI0 HUPKYIS U JIUHEHKN 0e3 MacTaOHBIX JIeIeHU — PACCMOTPETh OCHOBHBIE
3aJja4y 3TOro TUIA.

3namo:

- YTO TaKoe NEPUMETP TPEYroJbHHUKA;

- KaKue TPeyroJbHUKH Ha3bIBAIOTCS PABHBIMU;

- (hOpMYIMPOBKY U 0KA3aTEILCTBO IEPBOT0/BTOPOr0/TPETHEr0 MPU3HAKA PABEHCTBA
TPEYTOJIbHUKOB;

- (hOpPMYIMPOBKY TEOPEMBI O IIEPIEHIUKYJIISIPE K IPIMOIL;

- 3HaTh M YMETh JIOKA3bIBaTh TEOPEMY O CBOMCTBAaX paBHOOEIPEHHOTO TPEYTOJIbHUKA,;

- OIIpeIEIeHNE OKPYKHOCTH.

Ymemo:

- O0BSICHUTB, KaKasi (Urypa Ha3bIBaeTCsl TPEYroJIbHUKOM M Ha3bIBaTh €r0 3JI€MEHTHI;

- 00BACHUTD, KAKOH OTPE30K HAa3bIBAECTCS NMEPIEHIUKYIIAPOM, IPOBEJECHHBIM U3 JaHHOU
TOUYKHU K JAHHOW IPAMOIi;

- KaKUe OTPE3KU HA3BIBAIOTCS MEIMAHOM, OMCCEKTPHUCON M BBICOTON TPEYrOJIbHUKA,

- KaKOHM TPEeYyroJIbHUK Ha3bIBAETCSl paBHOOEAPECHHBIM/PAaBHOCTOPOHHUM;

- 00BACHUTBD, UTO TAKOE LIEHTP, PaJUyC, XOp/a, 1yra, IuaMeTp OKPYKHOCTH;

- BBINOJIHATH C TOMOIIBIO LUPKYJISA U JIMHEHKHU POCTEHIINE TOCTPOSHHUS.

3. IMapaaiejbHble MpsiMble

[Tpu3Haky mapauIeTFHOCTH ABYX MPSMBIX. AKCHOMBI TapalICIbHBIX TPSIMBIX.

[{enb — BBECTH MOHATHE MAPAIUIEIbHBIX MPSMBIX, PACCMOTPETH MPU3HAKH MAPaAJIeTbHOCTH
JIBYX TIPSIMBIX, CBSI3aHHBIC C HAKPECT JICXKAIIUMH, OJTHOCTOPOHHUMHU COOTBETCTBCHHBIMU YTIIAMHU;
JaTh MpeACTaBlIeHUE 00 aKCMOMax reéOMETPUH; BBECTH aKCUOMY MapalieIbHBIX MPSMBIX;
pPaccMOTPETh CBOMCTBA MapalICIbHBIX MPSMBIX.

3uamop:

- OTIpe/IeIIeHNE TTapalIeIbHBIX MPSMBIX;

- Ha3BaHM YTIIOB, 00pa3yIOLIUXCS NP MEPECEUCHUH JABYX MPSMBIX CEKYILEH;

- (hopMyTHpPOBKH MPU3HAKOB MAPATUICTFHOCTH TIPSIMBIX;

- aKCMOMY TMapaljIeNIbHBIX MPSIMBIX U CIE/ICTBUS U3 HEe.

Ymems:

- IOKa3aTh Ha PUCYHKE Mapbl HAKPECT JIeXKAIINUX, COOTBETCTBEHHBIX, OJTHOCTOPOHHUX
YTJIOB;

- TOKa3bIBaTh MPU3HAKH MMapaIeIbHOCTH IBYX MPSIMBIX;

- TOKa3bIBaTh CBOWCTBA MApaUICITBHBIX TPSIMBIX.

4. CoOTHOUIEHUS] MKy CTOPOHAMH U YIJIAMH TPeyroJibHUKA

Cymma yriioB TpeyrosnbHuKa. COOTHOLIEHUE MEKIY CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA.
[IpssMoyronbHbIe TpEYroNbHUKU. [I0CTpOEHNE TPEYTOJBbHHUKA IO TPEM DIIEMEHTAM.

Heab — 10Ka3aTe TEOpEMY O CyMME YIJIOB TPEYIOJIBHUKA, CIIEICTBUS U3 HEE; BBECTH
MTOHATHUSA OCTPOYTOJIBHOTO, MPSMOYTOJIBHOTO U TYIIOYTOJIBHOTO TPEYTOJIbHUKA; PACCMOTPETh
TEOPEMBI O COOTHOLLICHUAX MEXKIY CTOPOHAMHU U YTIIAMU TPEYTOJIbHUKA, CIIEICTBUS U3 ITUX
TEOPEM; PACCMOTPETh HEKOTOPHIE CBOMCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, IPU3HAKHA UX
PaBEHCTBA; BBECTH IOHATUS PACCTOSIHUA OT TOYKHU 10 NIPSIMOM U PACCTOSHUS MEXKIY
MapajuIeIbHBIMU IPSIMBIMH; PACCMOTPETH 33J1a4H HA IIOCTPOCHHE TPEYTOJIbHUKA 110 TPEM
JJIEMEHTaM.

3namo:

- KAKOM yroJI Ha3pIBaeTCsl BHEIIHUM YIJIOM TPEYIOJIbHUKA,;
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- KaKo#l TPEeyroJibHUK HA3bIBAETCSA OCTPOYTOIbHBIM, TYIOYTOJIbHBIM, IPSIMOYTOJIbHBIM;

- (hopMynHpPOBKH MPU3HAKOB PABEHCTBA MPSIMOYTOIBHBIX TPEYTOJIHLHUKOB;

- KaKo#l OTPe30K HA3bIBAECTCS HAKIIOHHOW, MPOBEACHHOMN U3 TAaHHOW TOYKH K JAHHOU
NIPSIMOM;

- 4TO HA3bIBAETCS PACCTOSTHUEM OT TOYKHM JI0 NIPSAMOU U PACCTOSIHUEM MEXITY JBYMSI
napajuieaIbHBIMU TPSIMBIMH.

Ymemes:

- IOKa3bIBaTh TEOPEMY O CYMME YTIJIOB TPEYTOJbHUKA U €€ CIECICTBUS;

- JIOKa3bIBaTh TEOPEMY O COOTHOIIEHUSIX MEXIY CTOPOHAMU U YTJIAMU TPEYTOJIbHUKA,
CJIEACTBHUS U3 3TUX TEOPEM;

- JIOKa3bIBaTh TEOPEMY O HEPABEHCTBE TPEYTOJIbHUKA;

- JIOKa3bIBaTh CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

- IOKa3bIBaTh, YTO MEPIICHAUKYJISAP, TPOBEICHHBIN U3 TOYKH K MPSMON MEHBIIE JIFOO0H
HAaKJIOHHOH, IPOBEJICHHOM U3 TOM K€ TOYKHU K 3TOU NPAMOU;

- JIOKa3bIBaTh TEOPEMY O TOM, YTO BCE TOUKH KaXKJIOM M3 ABYX MapAJJICIbHBIX MPSAMbBIX
PaBHOYIAJIEHBI OT IPYIOM MPSMON;

- CTPOUTH TPEYTOJIbHUK 110 TPEM SJIEMEHTAM.

8 kiaacc.

1. YerbipexyroJbHUKH

MpuoroyronsHuku. [lapamienorpamm u tpanenus. [psamoyronsauk. Pom6. Kazpar.

Ilesap — BBECTH MOHATHE MHOTOYTOJIbBHUKA U BBIITYKJIOIO MHOTOYTIOJIbHUKA, BBIBECTU
(bopMyITy CYMMBI YTJIOB BBIITYKJIOTO MHOTOYTOJIEHUKA 1 PACCMOTPETh YETHIPEXYTOJIbHUK, KaK
YaCcTHBIM BUJI MHOTOYIOJIbHUKA; BBECTU MOHTHS NTapajliesiorpaMma, Tparneluy, IpIMOYToJIbHUKA,
pomOa, KBajpaTa U paCCMOTPETh UX CBOMCTBA U MPU3HAKU; OCEBYIO U IIEHTPAIbHYIO CUMMETPHUH,
KaK CBOMCTBa HEKOTOpBIE T€OMETPUUECKUX (DUTYD.

3name:

- YTO TAaKO€E NEPUMETP MHOTOYTOJIbHUKA;

- KaKOM MHOTOYT'OJIbHUK Ha3bIBAIOT BBIMYKJIIBIM;

- OIIpeieNieHus TapajiesiorpaMma, Tpareuy, IpIMoyroyibHuKa, pom0a, KBajpara
(OpMYJIMPOBKHU MX CBOICTB U IPU3HAKOB;

- OTIpeIeNIeHNs] CUMMETPUYHBIX TOYEK U (PUTYp, OTHOCUTENBHO NPSIMOM U TOUKH.

Ymems:

- 00BSICHUTB, KaKasi pUrypa HazbIBa€TCs MHOTOYTOJIbHUKOM, Ha3bIBaTh €T0 HJIEMEHTHI;

- BBIBOJIUTH (DOPMYILY CYMMBI YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA,

- IOKa3bIBaTh U3yYEHHBIE TEOPEMBI U IIPUMEHSATD UX Ul PELICHNUS 33/1a4;

- IEJUTh OTPE30K Ha N PaBHBIX YACTEH C MOMOIIBIO IUPKYJISA U JIMHEWKH; - CTPOUTH
CUMMETPHUYHBIE TOUKH U pPaco3HaBaTh (PUrypsl, 00J1a1at011e OCEBOI U IEHTPaJIbHON
CUMMETpHEN.

2. Ilaomann

[Tnomans MHOTOYTONBHUKA. [101IIa 11 TapauiesorpamMma, TpeyrojabHUKa U TPANeIHH.
Teopema [Tudaropa.

Iesas — 1aTh npeacTaBiIeHre 00 U3MEPEHHUHU TUIOIAAeH MHOTOYTOJIbHUKOB, PACCMOTPETh
OCHOBHBIE CBOMCTBA IIOIIA/IEH U BHIBECTH (GOPMYITY JUIsl BBIYMCIEHUS TUIONIAIel KBaapaTa u
NPSIMOYTOJIbHUKA; OMUPasiCh HA OCHOBHBIE CBOWCTBA IIJIONIAJIE U TEOpeMY O IUIOLIaAn
MPSIMOYTOJIbHHUKA, BHIBECTU (DOPMYIIBI JIJIsl BBIYUCIICHUS IJI0LI/Iel TapauieIorpaMM,
TPEYroJbHUKA U TPAIEIMH; PACCMOTPETh TEOPEMY 00 OTHOIIEHHUHU IUIOIIACH TPEyroJbHUKOB,
MMEIOIIUX [0 paBHOMY yTi1y; cOpMyJIHpOBaTh U A0Ka3aTh Teopemy [ludaropa u oOparnyto eil.

3HaTh:

- OCHOBHBIE CBOICTBA IUIOIIAZECH U (OPMYILY JIJIsl BBIYUCIICHUS TUIOMAAN IPSIMOYTOJIBHUKA;

- (hopMyIIBI AJ1s1 BBIYMCIICHUS TUIOIIACH MapaieiorpaMM, TPEYTroJIbHUKA U Tpareluy;
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- TeopemMy 00 OTHOIICHUH TUIOIIAACH TPEYroJIbHUKOB, MMEIOIIHNX 110 PAaBHOMY YTy,

- reopemy [lucdaropa u o6paTHyto eif.

YMmeTh:

- BBIBECTH (POPMYITY JUTsl BBIYUCIICHUS TUTOIIAIA IPSIMOYTOJIbHUKA U UCIIOJIb30BATh €€
CBOICTBA M CBOMCTBA IJIONIAJEH MIPU PEUICHUH 3a/aY;

- TOKa3bIBaTh TEOPEMY 00 OTHOIIICHUH TUIOIIAJIEH TPEYroJbHUKOB, UMEIOIINX TI0 PABHOMY
yriay;

- IoKa3bIBaTh Teopemy Iludaropa u oOparnyto eil.

3. TlogoOHbIe TPeyroJbLHUKHU

Onpenenenue noJ0OHBIX TPEYroJbHUKOB. [Ipu3Haky 110100Us TPEYTrOIbHUKOB.
[Tpumenenne nogo0Hs K JOKa3aTeIbCTBY TEOPEM M pPeLIeHUIO 3aa4. COOTHOIICHUS MEXITY
CTOPOHAMH U YIJIaMM IPSIMOYTIOJIbHOT'O TPEYTOJIbHUKA.

Llesib — BBECTH MOHITHE MPOTIOPLMOHATBHBIX OTPE3KOB U JAATh OINpEaesIeHIE MOT00HBIX
TPEYTOJIbHUKOB; PACCMOTPETh U J0Ka3aTh TPU MPU3HAKA 11010015 TPEYroJIbHUKOB, HAYYUTh
MPUMEHSTH UX MPH PEICHUHN 3a71a4; TI0Ka3aTh IPUMEHEHHUE 101001 TPEyroJIbHUKOB MIPU
JI0Ka3aTeIbCTBE TEOPEM U PEILICHUHM 3ajiay; O3HAKOMUTD C 3JIEMEHTaMH TPUTOHOMETPHUH,
HEOOXOAUMBIMU JIJISI PEIICHUS IPSIMOYTOJIBHBIX TPEYTOJILHUKOB.

3uamop:

- OTIpE/IENICHHUS POTIOPLIUOHATBHBIX OTPE3KOB U TOJOOHBIX TPEYTrOJIbHUKOB;

- TeOpeMy 00 OTHOILEHUH IJIOLIAIeH T0100HBIX TPEYTOJILHUKOB U CBOMCTBA OUCCEKTPUCHI
TPEYroJIbHUKA,;

- IPU3HAKU IOJJO0US TPEYTOJIbHUKOB;

- TEOPEMBI O CpeIHEel IMHUH TPEYTroJIbHUKA, TOUYKU TIEPECEUCHHS MEIUAH TPEYTOJIbHUKA U
IIPONOPLIMOHATIBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- ompezienieHus Sin, C0S, tg ocTporo yriia npsiMOYroJibHOrO TPEYTOJIbHUKA;

- 3HaueHwus SiNn, COS, tg i yrioB 30°, 45° 60°, 90°, 180°,

Ymemo:

- IOKa3bIBaTh T€OpEMY 00 OTHOIICHUH ILIOIa el MOJ00HBIX TPEYTOJIbHUKOB M CBOMCTBO
OMCCEKTPUCHI TPEYTOJIbHUKA;

- IOKa3bIBaTh NMPU3HAKH [101001s TPEYrOJIbHUKOB M IPUMEHATh MX MPHU pEIIeHUH 3a/]1a4;

- IOKa3bIBaTh TEOPEMBI O CPEIHEH JIMHUH TPEYTOJIbHUKA, TOUKH TIepeceueHIsI MEAHaH
TPEYroJIbHUKA U MPONOPLMOHAIBHBIX OTPE3KaxX B MPSIMOYT'OJIbHOM TPEYTOJIbHUKE U PUMEHSTh
MIPH PELICHUH 3a7ay;

- C TIOMOUIbIO IUPKYJIS U TMHEHKHU JAETUTh OTPE30K B JAHHOM OTHOILEHHH U PEeIIaTh
3aJ]auu Ha IOCTPOCHHE;

- IOKa3bIBaTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

4. OKpYXHOCTH

KacarenbHas k okpyxHOCTH. LleHTpanbHble U BOUCaHHbIE YIIIbL. YeThIpe 3aMeyaTesbHbIe
TOUYKH TPEYrOJIbHUKA. BrincanHas 1 onMcaHHast OKPYHOCTb.

Lleanb — paccMOTpeTh pa3InyHbIE ClIydand B3aMMHOTO PACIIOIOKEHUS TPSMOM K
OKPY>KHOCTH, BBECTH ITOHATHE KacaTeJIbHOM, pACCMOTPETh €€ CBOMCTBA U NIPU3HAK, PACCMOTPETh
CBOMCTBA OTPE3KOB KacaTeJbHBIX, MPOBEACHHBIX U3 OJHON TOYKHU; BBECTHU MOHATHUS IT'PadyCHOM
MEpBbI TyT'H OKPYKHOCTH, IIEHTPAIHLHOT'O M BIIMCAHHOT'O YIJIOB, J0Ka3aTh TEOPEMBI 00 H3MEPEHUH
BIIMCAaHHBIX YIJIOB U 00 OTpe3Kax MepeceKaroluXxcsi XOp/l; pACCMOTPETh CBOMCTBA OMCCEKTPUCHI
yIJla ¥ CepeIMHHOrO MEepHeHIUKYIsIpa K OTPE3KY, JOKa3aTh, YTO OUCCEKTPUCHI/CEPEMHHbIE
MEPIEeHIUKYIISAPBI/BBICOTHI TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOUKE; BBECTH MOHSATHUS
BIIMCAHHOM B MHOTOYT'OJIBHUK U OMIMCAaHHOM OKOJIO MHOTOYTOJIbHMKA OKPYKHOCTEH, 10Ka3aTh
TEOpeMBbI 00 OKPY>KHOCTH BIIMCAHHOM B TPEYTOJIbHUK U 00 OKPYKHOCTH OIHUCAHHON OKOJIO
TPEYTOJIbHUKA.

3namo:

- BO3MOXXHBIE CJIy4ay B3aMMHOI'O PACIIOJIOKEHUSI IPSIMOU U OKPY>KHOCTH;
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- OIpEeJIETICHUE KacaTelIbHOM, CBOMCTBO M MPU3HAK KacaTeIbHOM;

- KAKOW yroJI Ha3bIBAETCS IICHTPATbHBIM/BIIMCAHHBIM;

- KaK OIpeensieTcs rpalyCHasi Mepa IyTu OKPYKHOCTH;

- TEOpPEMY O BIIMCAHHOM YTIJIE U CIIEJICTBUS U3 HEE;

- TEOpEMY O MPOU3BEICHUH OTPE3KOB MEPECEKAIOIIUXCS XOP/I;

- TEOpEMBI 0 OMCCEKTPHUCE YIJIa U O CEPEAMHHOM NEPIEHIUKYIIAPE K OTPE3KY, UX
CIIEJICTBUSL;

- TEOPEMBI O TIEPECEYCHNUN BBICOT/OMCCEKTPHUC/CePETUHHBIX MEPIIECHANKYIISPOB
TPEYroJbHUKA;

- KaKasi OKpY>KHOCTb Ha3bIBAE€TCS BIIMCAHHON B MHOTOYT'OJIbHUK, KaKasi OIIMCAaHHON OKOJIO
HEro;

- TEOpEMbI 00 OKPY>KHOCTH BIIMCAHHOW B MHOT'OYT'OJIbHHK;

- TEOpeMBbI 00 OKPY>KHOCTH OIMCAHHON OKOJIO MHOTOYT'OJIbHUKA.

Ymemo:

- TOKa3bIBaTh BO3MOYKHBIE CIIy4ad B3aUMHOIO PACIOJIO0KEHUS MPSIMOI U OKPYKHOCTH,
CBOWCTBO Y IPU3HAK KacCaTEIbHOW;

- TOKa3bIBaTh TEOPEMY O BIIMCAHHOM YTJI€ U CIEACTBUS U3 HEE, TEOPEMY O MPOU3BEIACHUU
OTPE3KOB MEPECEKAOIINXCS XOP/I, IPUMEHATDh UX [IPU PELIECHUHU 3a/1a4;

- TOKa3bIBaTh TEOPEMBI O OMCCEKTPHUCE YIJIa U O CEPEIUHHOM MEPHEHANKYISIPE K OTPE3KY,
WX CJEJCTBHS; - JJOKA3bIBATh TEOPEMBI O TIEPECEUCHUH BBICOT/OMCCEKTPHC/CepeTMHHBIX
MIEPICHIUKYIIIPOB TPEYTOJIIbHUKA,

- I0OKa3bIBaTh TEOPEMbI 00 OKPY>KHOCTH BIIMCAHHON B MHOT'OYTOJIbHUK;

- TOKa3bIBaTh TE€OPEMBI 00 OKPYKHOCTH OIMUCAHHON OKOJIO MHOTOYTOJIbHUKA.

9 kaacce
1. BexTopsbl.

[Tonsitue BekTopa. CriojkeHre U BBIYUTAHHE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha YUCIIO.
[IpuMeHeHne BEKTOPOB NP PEIICHUN 3a/1a4.

Leab — BBECTH MOHATUSA BEKTOPA, €r0 JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB,
Hay4YUTh U300pakaTh U 0003HAYATh BEKTOPHI, OTKJIALIBATH OT 000 TOUKH INIOCKOCTH BEKTOP,
PaBHBII JaHHOMY; BBECTH MOHSTHUSI CyMMbI U PA3HOCTH JABYX BEKTOPOB, PACCMOTPETH 3aKOHBI
CJIO)KEHUS BEKTOPOB U Ha UX OCHOBE BBECTH MOHITHE CYMMBI TPEX U 00Jiee BEKTOPOB, HAYYUTh
CTPOUTH CYMMY BEKTOPOB, HCIOJIb3Ys IPABUIIO TPEYTOJIbHUKA U MapajieIorpaMMa, CTPOUTD
Pa3HOCTh BEKTOPOB JIBYMsI CIIOCOOaMM; BBECTH JEHCTBUE YMHOXKEHHS BEKTOpA Ha YHCIIO U €T
CBONCTBA.

3uname:

- ONIpPE/IeNICHUs BEKTOPA U PABHBIX BEKTOPOB;

- 3aKOHBI CJIOKEHUSI BEKTOPOB;

- OIIpe/IeNIEHUE PA3HOCTU BEKTOPOB, KAKOW BEKTOP HA3bIBAETCS] POTHUBOIIOIOAKHBIM
JTAaHHOMY;

- KaKOM BEKTOp Ha3bIBAETCS MPOU3BEACHUE BEKTOPA HA YUCIIO;

- KaKoil OTPE30K HA3bIBAECTCS CPEAHEN JTUHUEH Tpaneyu.

Ymemo:

- n300paxkaTh 1 0003HAYaTh BEKTOPHI;

- OTKJIQJIBIBATh OT JIFOOOH TOYKH TUIOCKOCTH BEKTOD, PaBHBIN JaHHOMY;

- 00BSICHUTH, KaK OMPEJENSIETCS] CyMMa BEKTOPOB;

- CTPOUTH CyMMY BEKTOPOB UCIIOJIb3Ys IIPaBUIa TPEYTrOJIbHUKA, NTapajliesorpaMmma,
MHOTOYTOJIbHUKA;

- CTPOUTH PA3HOCTH BEKTOPOB JABYMS CIIOCOOAMH;

- opMynMpoBaTH CBOMCTBA YMHOXKEHHS BEKTOpA Ha YHCIIO;

- (hopmynHpoBaTh U JOKA3BIBATH TEOPEMY O CPEIHEH JIMHUN TPATCIUH.

2. Mertoa KoOpAMHAT
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Koopaunatsl Bextopa. [Ipocteitiue 3agaun B KOOpAMHATAX. Y PaBHEHUS OKPYKHOCTH U
IIPSIMOM.

ey — BBECTH MOHATHE KOOPJAUHAT BEKTOPA U PACCMOTPETH MpaBuia ACHCTBUN HaAJT
BEKTOpPAaMH C 33/IaHHBIMU KOOPAMHATAMH; PACCMOTPETh MPOCTEUIIINE 33/1a4l B KOOPJIMHATAX U
M0Ka3aTh, KaK OHU MCIIOJB3YIOTCS NP PEIICHUH 00JIee CI0KHBIX 33/1a4 METO/I0M KOOPAUHAT;
BBIBCCTH YPAaBHCHUA OKPYKHOCTHU U HpHMOfI, IMMOKa3aTh, KaKk MOJXHO HCIIOJIb30BATh 3TH YPABHCHUA
MIPH PEIICHUN T€OMETPUYECKUX 3a/1ay.

3namop:

- (hopMynHpPOBKHU U JOKA3aTENHCTBA JIEMMBI O KOJUTHHEAPHBIX BEKTOPAX;

- TEOPEMBI O PA3JI0KEHUU BEKTOPA 10 ABYM HEKOJJTMHEAPHBIM BEKTOPaM;

- IpaBWJIa JCHCTBUI HAJl BEKTOpaMU C 33JJaHHBIMU KOOPAMHATAMU;

- (hopmyBl KOOPAMHAT BEKTOPA Yepe3 KOOPAMHATHI €ro KOHIA M HaJala;

- (hopmyIBl KOOPAMHAT CEPEIUHBI OTPE3KA, IITMHBI BEKTOPA U PACCTOSHUS MEXKAY ABYMS
TOYKaMU;

- YpaBHEHHUS OKPYHOCTHU U MPAMOIi.

Ymems:

- pelaTh 3a7Ja4u ¢ UCTIOJIb30BAHUEM TEOPEMBI O PA3JIOKEHUH BEKTOPA M0 IBYM
HCKOJUIMHCAPHBIM BCKTOPAM U IIPaBUJI Ilef/'ICTBI/Iﬁ Haa BEKTOpaMHu € 3aJaHHBIMHA KOOPpAWHATAMU

- BBIBOJAUTH (DOPMYIIBI KOOPAMHAT BEKTOPA Yepe3 KOOPAUHATHI €ro KOHIIA U Havasa;

- BBIBOJUTD (hOPMYJIBI KOOPIMHAT CEPEAMHBI OTPE3Ka, IITMHBI BEKTOPA U PACCTOSHHS
MEXy ABYMS TOUKAMU;

- BBIBOJIUTbH YPAaBHEHUS OKPYKHOCTH U IIPSIMOW;

- CTPOUTH OKPY>KHOCTH U MPSIMbIE 33JJaHHbIE YPAaBHEHUSIMHU.

3. CooTHOLIEHHS MKy CTOPOHAMM M YIJIaMH TPeyroJibHUKA

Cunyc, kocuHyc, Taurenc yria. CoOTHOIIEHUS MKy CTOPOHAMH H YTIIaMHu
TpeyrojabHuKa. CKansipHOe MPOU3BEICHUE BEKTOPOB.

Hean — BBECTH NMOHATHS CHHYCA, KOCHHYCA, TAHTEHCA BBIBECTU (DOPMYJIBI JIJIS1 BEIYUCICHUS
KOOPJAMHAT TOYKHU; JOKA3aTh TEOPEMY O IUIOLIAAHN TPEYTrOJIbHUKA, TEOPEMBI CHHYCOB, KOCUHYCOB,
MMO3HAKOMHUTH C METOJIAMHU PEIICHUS TPEYTOJIbHUKOB; TTO3HAKOMUTH CO CKAJIIPHBIM
MIPOU3BE/ICHUEM BEKTOPOB, €r0 CBOMCTBAMM.

3namep:

- KaK BBOJATCS CHHYC, KOCUHYC, TaHTeHc 1 yrioB oT 00 qo 1800;

- (hopMyIIBI 1)1 BBIYUCIICHUSI KOOPAUHAT TOYKH;

- TEOpPEMY O TUIOUIAJAHN TPEYTOIbHUKA,

- TEOPEMBI CHHYCOB, KOCUHYCOB;

- OIIpPE/ICNIEHUE CKAIISIPHOTO MMPOU3BE/ICHUSI BEKTOPOB;

- YCJIOBHE MEPIICHIUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB;

- BBIpQXKEHUE CKAJISIPHOTO MPOU3BEAEHUS B KOOPIUHATAX U €r0 CBOMCTBA.

Ymemes:

- IOKa3bIBaTh OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO;

- IOKa3bIBaTh TEOPEMY O ILIOIIAIA TPEYTOJIbHHKA;

- IOKa3bIBaTh TEOPEMbI CHHYCOB, KOCUHYCOB;

- 00BSICHUTD, YTO TAKOE YTOJI MEXKTY BEKTOPAMH.

4. JlnuHA OKPY:KHOCTH U IUIOIIAAL Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKHU. J[JITMHA OKPYKHOCTHU U TIJIOLIAbL KpyTa.

Ileanb — BBECTH MOHATHE MPABUILHOTO MHOTOYTOJIbHUKA, JOKa3aTh TEOPEMBI 00
OKPY>KHOCTSIX OITMCAHHOM OKOJIO ITPaBUJIBHOIO MHOTOYTOJIbHUKA U BIIMCAHHOM B HETO, BHIBECTH
(hopMyIIbl, CBSI3BIBAIOIINE TJIOLIA/Ib U CTOPOHY NMPABUILHOTO MHOTOYTOJILHUKA C pauycaMu
BIIMCAHHOM 1 ONMCAHHOMN OKPYKHOCTEN, paCCMOTPETH 3a7jaul Ha MIOCTPOEHHUE NPABUIbHBIX
MHOTOYT'OJIbHUKOB; JaTh MPEACTaBICHUE O BBIBOJE (POPMYJII ATUHBI OKPYKHOCTHU U IUIOIIATN
Kpyra, BEIBECTH (POPMYIIBI JUTMHBI OKPY>KHOCTH U TIJIOLIAId KPYTOBOT'O CEKTOPA.
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3namo:

- OMpe/ieSIeHHE MPAaBUILHOTO MHOTOYTOJIbHUKA;

- TEOPEMBI 00 OKPYKHOCTSIX ONMUCAHHON OKOJIO MPAaBHJIBHOTO MHOTOYT'OJIbHUKA U
BITMCAHHOM B HETO;

- (hopMyIIBI )15 BBIYUCIICHUS yTJIa, IUIOMIAIA U CTOPOHBI IPABHMIIBHOTO MHOTOYT'OJIbHUKA U
paaryca BHUCAHHOW B HETO OKPYKHOCTH;

- (hopMyIIBI JJIMHBI U AYTH OKPYKHOCTH, IUIOIIAIA KPyTra U KPYTOBOTO CEKTOpA.

Ymemes:

- IOKa3bIBaTh TEOPEMBI 00 OKPY>KHOCTSIX ONMMCAHHOW OKOJIO MPAaBUILHOTO
MHOT'OYTOJIbHUKA U BIIMCAHHOM B HETO;

- BBIBECTH (POPMYIIBI JUIsl BEIYMCIICHUS YTJIa, TUIOIIAAN ¥ CTOPOHBI TPaBUILHOTO
MHOT'OYTOJIbHUKA U Panyca BIIMCAHHOW B HETO OKPYKHOCTH;

- MPUMEHSTH (POPMYIIBI JIsl BBIYMCICHUS YTJ1a, TUIOIIAAN ¥ CTOPOHBI TPaBUIILHOTO
MHOTOYTOJIFHUKA U Pauyca BIIMCAHHOW B HET'O OKPYKHOCTH, OPMYJIIBI JUTUHBI B TyTH
OKPY>KHOCTH, TUIOIIAIM KPyra U KPyroBOro CEKTOpa MpHU PEIICHUH 3a1a4.

5. JIBMKeHHS

ITonstue nuxxenus. [lapamienbHbIil IEPEHOC U TOBOPOT.

Leab — BBECTH MOHATUS OTOOPaXKEHHS INIOCKOCTU Ha ce0s U ABHKEHUS, PACCMOTPETh
OCEBYIO U LIEHTPAJIbHYI0 CUMMETPHUH, HEKOTOPBIE CBOMCTBA IBUKEHUI; TOZHAKOMHUTH C
rapajuieJIbHbIM IEPEHOCOM U TOBOPOTOM.

3namop:

- OIIpe/IeJICHUE JBUKEHUS IIJIOCKOCTH.

Ymems:

- 00BACHUTH, UTO TAKOE OTOOpaKEHHE MIIOCKOCTH Ha ce0s;

- IOKa3bIBaTh, YTO OCEBAs U LEHTPAIbHAS CUMMETPUS ABJISIOTCS JBHKCHUSMH U, UTO MIPU
JIBUKEHUH OTPE30K OTOOpakaeTcs Ha OTPE30K, a TPEYTOJIbHUK — Ha PABHBIM eMy TPEYroJbHUK;

- O0BSICHUTH, YTO TAKOE MAPAJIEITHHBIN MEPEHOC U TIOBOPOT;

- IOKa3bIBaTh, YTO MMAPAJIIEIBHBIN IIEPEHOC U MIOBOPOT SIBJISIIOTCS JBUKEHUSAMHU INIOCKOCTH.

6. HauyanbHble cBeJeHHSs U3 CTepeOMeTPHHU

MHororpanHuky. Tena ¥ MOBEPXHOCTH BPALLECHHUS.

Ieab — BBECTH NMOHATUSA TEOMETPUYECKOTO TENa, IOBEPXHOCTH, TPAHUILIBI TENA, CEKYILEH
IIJIOCKOCTH M CEYEHHUs TEJa; BBECTH MOHIATHE MHOTOTPAHHUKA, €70 BUJOB U 2JIEMEHTOB; BBECTH
MIOHATHE IIPU3MBI, €€ BUJOB U CBOWCTB; BBECTH IIOHATHE NTapajlIeIeUIea, €T0 CBOMCTB; BBECTH
MOHATHE 00bEMa Tella, paCCMOTPETh OCHOBHBIE CBOMCTBa 00beMOB, NpuHIMN KaBansepu; BBeCTH
MOHATHUE NMUPAMHU/IBI, €€ BUAOB U CBOICTB; pacCMOTPETH Tella BpaIlleHUs, BIBECTU (OPMYJIbI IS
BBIUHCIICHUS IJIOIAN IOBEPXHOCTH U 00BEMOB TE€J BpPAIECHMUSL.

3name:

- OIIPEEIICHNs] TEOMETPUYECKOTO TeJa, TOBEPXHOCTH, TPAHHUIIBI TEJIA, CEKYIIEN IIIIOCKOCTH
U CEYEHUs Tella, MHOTOTPAaHHUKA, IPU3MBI, apaJuleIenuIe a, TUPaMUbl, WINHIPA, KOHYCA,
mapa u cepsl;

- OCHOBHBIE CBOIiCTBa 00BeMOB, puHLKI KaBanbepu;

- (hopmyIIBI AJ1s BBIUKCIIEHUS IJIOMIAAEH MOBEPXHOCTU U 00BEMOB MHOTOTPAaHHHUKOB, U TEJ
BpalllCHUSI.

Ymems:

- pa3aMyaTh ¥ Ha3bIBaTh CBOMCTBA OTACIBHBIX BUJOB MHOTOI'PAaHHUKOB U TEJl BPALLIEHUS;

- IPUMEHSTH NPU pEeUIeHUH 3a/1a4 GOPMYJIbI Ui BBIYUCICHUS IUIOMAei TOBEPXHOCTH U
00bEMOB MHOTOTPAHHUKOB, TEJI BPAILICHHUS.

YuyeOHO-MeTOANYECKOE KOMILIEKC.
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ap.; nox pen. C.A. TensikoBckoro. — M.: [Ipocsemenue, 2014
4. Teomerpus, 7 —9: YueO. nisa oomeoopazosat. yupexaenuii / JI.C. AtanacsiH, B.O.
Bbyry3os, C.b. Kapnomues u np. M.: Ilpocsemienue, 2014

KanenaapHo-remaTudeckoe mjiaHupPoOBaHUE
MaremaTuka 7 Kiacc.

Ausredpa.
My H
Ne| aTt/(,, Tema
yuye
H 1K
BbIPAXEHWA, TOXAECTBA, YPABHEHWH 20
1 1 MoBTOpeHue
2 1 Yucnosblie BbipaXkeHuaA. NMoBTopeHue.
3 2 BbiparkeHua ¢ nepemeHHbIMU. [ToBTOpEeHMe.
4 2 BbiparkeHua ¢ nepemeHHbIMU. [ToBTOpeHMe.
5 3 CpaBHeHMe 3Ha4yeHuI BblpakeHuit. MoBTopeHme.
6 BBogHas__© e t h o T'Ee ™ RypcRnac@ S~ M P
7 3 AHannN3 KOHTPOIbHOM paboTbl. CpaBHEHWE 3HAYEHUI BbIParKEHU
8 4 CBoWCTBa 4ENCTBUIA HAA, YMCAamM.
9 5 ToxkpectBa. ToXAeCTBEHHbIE NPeobpa3oBaHMA BbIparKeHWUN.
10 5 ToxkaecTBeHHble NPeobpa3oBaHUs BbIPaXKEHUN.
11 5 ToxpecTBeHHble NpeobpazoBaHMA BblpaxKeHW. [oAroToBKa K KOHTPO/IbHOW
paboTe
12 oe t ho T'Ee ™ 'Y hZBpipdkdniia. MRobpaIbBaHMe BbIPaKEHUNY.
13 6 YpaBHeHWe 1 ero KOpHU
14 7 JlnHeliHOe ypaBHEHWEe C 04HOM NepemMeHHO
15 8 PelleHue 33434 ¢ NOMOLLbIO YPaBHEHUNA.
16 8 PeleHune 3aaa4 c NOMOLLBIO YPaBHEHWUA.
17 9 CpeaHee apudpmeTryeckoe, pasmax n moaa.
18 10 MeanaHa KaK CTaTUCTUYECKAA XapaKTEPUCTUKA
19 11 dopmynbl. MoAroToBKa K KOHTPOIbHOM paboTe.
20 coetho TEe ™ 'Y hYpasieHus c onSoih MRpemeHHOIA.
CTaTUCTMYECKME XapPaKTEPUCTUKMY.
OYHKUNMWN 12 4yacos
21 12 AHann3 KOHTPO/IbHOM PaboTbl. YTo TaKoe GyHKUUS.
22 13 BbluncneHune 3HayeHun GyHKUMM no dopmyne.
23 13 BbluncneHune 3HaueHuin GyHKUMKM no dopmyne.
24 14 | T'paduK dyHKUUMK.
25 14 | T'paduK dyHKUUMK.
26 15 MpAMan NPonNopUMOHANbHOCTb U eé rpaduK.
27 15 MpAMan NPonNopUMOHANbHOCTb U eé rpaduK.
28 16 | JlInHelHaa pyHKUMA 1 eé rpaduK.
29 16 | JlnHeHaa pyHKUMA 1 eé rpaduK.
30 16 NnHeliHana pyHKUMA 1 eé rpadmk. BsanmHoe pacnonoxeHue rpapuKkos
NINHENHbIX GYHKLUNIM
31 1917 3afaHne PyHKUUKU HECKONBKMMU dopmynamm. NoaroToBKa K KOHTPOJIbHOM

pabore.
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32 .oetho T'Ee " Y hdyfkguin” S o @ |
CTENEHb C HATYPAJIbHbBLBM 4l&OKABB ATENEM

33 18 AHann3 KOHTPOAIbHOM paboTbl. ONpeaeneHne CTeNeHU C HaTypaabHbIM
noKasarenem.

34 18 OnpepeneHue cTeneHu ¢ HaTypaabHbIM NOKa3aTenem.

35 19 | YMHOXeHue 1 geneHue cTeneHen.

36 19 | YMHOXeHMe 1 geneHue cTeneHen.

37 20 BossegeHue B cTeneHb NpomsBeaeHUA U CTENEHM.

38 20 Bo3ssegeHue B cTeneHb NpomsBeaeHUA U CTENEHM.

39 21 OAaHOY/EH M ero CTaHAaPTHbLIN BUA,

40 22 YMHOXeHne ogHouneHoB. Bo3BeaeHne ogHoOYNEHA B CTEMNEHD.

41 23 YMHOXeHune ogHouneHoB. Bo3segeHne ogHOYNEHA B CTEMEHD.

42 23 OyHKUNNX o y=x3 N nx rpadpukm.

43 23 PyHKUNNX o y=x3 N nX rpadpukm.

44 18-24 | O NPOCTbIX U COCTaBHbIX YMcnax. MoAroToBKa K KOHTPO/IbHOM paboTe.

45 .oetho TEe ™ Y hCrenehbin'eéd ceBilaTEd. OgHouNEHbI.

46 AHann3 KOHTPOIbHOM PaboTbl. MHOrouYNeH 1 ero cTaHAaPTHbLIN BUA,

MHOI OYZTEHbBI 16 4yacoB.

a7 25 MHoOrouneH n ero cTaHapPTHbIN BUA,

48 26 CnoxeHue n BblMMTAaHME MHOTOY/IEHOB.

49 26 CnoxeHue 1 BblMMTAaHME MHOTOY/IEHOB.

50 27 YMHOXeHne ogHo4YNeHa Ha MHOTOYNEH.

51 27 YMHOXeHne ogHo4YNEeHa Ha MHOTOYNEH.

52 2728 YMHOXeHMe ogHOYIEHA HA MHOTOY/1eH. BbiHECEHWE 06LEero MHOXKMTeNS 3a

’ CKOBKM.
53 28 BblHeceHMe 06Lero MHOXHUTeNsA 3a CKOBKN.
54 25- | BblHeceHue obLLEero MHOXKUTENA 3a CKOOKK. [TOArOTOBKA K KOHTPOJIbHOWM
28 | pabore.

- .oe t ho T'Ee ™ 'Y WCymma v pasHOGHMADIOuNEHOB.
MpownssegeHne ogHoUYNEHA U MHOTOY/IEHAY.

56 29 YMHOXeHNe MHOro4ieHa Ha MHOTOYNEH.

57 29 YMHOXeHne MHoro4sieHa Ha MHOFo4YEeH.

58 30 PasnoKeHne MHOroYIeHa Ha MHOXUTEIN CNocoBoM rpynNnNUPOBKMU.

59 30 PasnorKeHne MHOrouYIeHa Ha MHOXUTEIM CNOCOBOM FPYNMNUpPOBKU.

60 30 Pa3noeHne MHOroysieHa Ha MHOXUTEIM CNOCOBOM FpyNMNUPOBKN.

61 31 LeneHue c octaTKOM.

62 coetho T'Ee ” 'Y kMpousdefeiine NBIGrouseHOBY.

dOPMYNNTbl COKPAWEHHOIO YMHOXEHWA

63 32 Bo3BeseHWe B KBaapaT M B Ky6 CYMMbl M Pa3HOCTU ABYX BbiparKeHWUN.

64 32 Bo3BeaeHWe B KBaApaT U B KyH CyMMbl M PasHOCTU ABYX BbIParKEHWUNA.

65 33 Pa3noxeHne Ha MHOXKUTENM C TOMOLb0 GOPMYN KBagpaTa CYMMbl M KBaapaTa
pa3HoCTW.

66 33 Pa3noxeHne Ha MHOXKUTENM C TOMOLLbIO GOPMYN KBaZpaTa CYMMbl M KBagpaTa
pa3HoCTW.

67 34 | YMHO€eHMe pa3HOCTM ABYX BbIPArKEHUM Ha UX CYMMY.

68 34 | YMHOeHMe pa3HOCTM ABYX BbIPArKEHUM Ha UX CYMMY.

69 35 PasnorkeHne pa3HOCTM KBagpaTOB HA MHOXUTENN.

70 35 PasnorkeHne pasHOCTM KBagpaTOB HA MHOXUTENN.

71 36 Pa3noxkeHne Ha MHOXUTENIM CYMMbI U Pa3HOCTM Ky6oB.

72 36 Pa3noxkeHne Ha MHOXUTENIM CYMMbI U Pa3HOCTM Ky6oB.

73 coe tho T'Ee ™ 'Y RKBafplr tyMmmbl B RBagpaT pasHOCTU. Pa3HOCTb
KBagpaToB. Cymma u pasHOCTb Ky60B».

74 37 MpeobpasoBaHWe LENoro BblpaxKeHns B MHOTOU/EH.
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75 37 Mpeobpa3oBaHMe LENoro BblpaXKeHMa B MHOTOY/1EH.
76 38 | NMprmeHeHMe pas3anyHbIXx cnocoboB ANA Pa3NoKEHNA HA MHOXUTENN.
77 38 | NMprvmeHeHMe pas3anyHbix cnocoboB ANA PasNoKeEHUA HA MHOXUTENN.
78 37. Mpeobpa3oBaHMe LENoro BbipaxKeHMa B MHOrouneH. lNprumeHeHne pasiMyHbIxX
38 cnocoboB A/1A Pa3/IoKEHUA Ha MHOXKUTENN.
79 39 Bo3ssegeHune aByyneHa B CTeneHb.
80 .oe t ho T'Ee ™ 'Y h[peoBpasoBaHNSLENbIX BbIPAKEHMNI.
CUCTEMbl NTUHEWHBIX YPABHEHWWM 13 w4yacd
81 40 | JInHeHoe ypaBHeHWE C ABYMA NEPEMEHHbLIMMU.
32 40, | J/InHelHOe ypaBHEHME C ABYMA NepeMeHHbIMU. [paduK NMHENHOTO ypaBHEHMA
41 C ABYMA NepemMeHHbIMU.
83 41 IpaduK NMHENHOTO YpaBHEHMA C ABYMSA NEPEMEHHbBIMU.
84 42 CucTembl IMHENHbIX YPAaBHEHWUI C ABYMA NepeMeEHHbIMM.
85 43 CucTembl IMHENHbIX YPaBHEHWUI € ABYMA nepemeHHbIMKU. Cnocob
NoACTaHOBKM.
86 43 Crnocob noacTaHOBKM.
87 44 | Cnocob cnoxKeHuA.
88 44 | Cnocob cnoxKeHuA.
89 45 PelieHne 3a4a4 ¢ MOMOLLbIO CUCTEM YPABHEHUN.
90 45 PelieHne 3a4a4 ¢ MOMOLLbIO CUCTEM YPABHEHUN.
91 45 PelieHne 3a4a4 ¢ NTOMOLLbIO CUCTEM YPABHEHUN.
92 46 | JInHeNHble HepaBEHCTBA C ABYMA NepPeMEHHbIMU U UX CUCTEMDI.
93 40-46 |~ 0 e t h o T'Ee ™ 'Y hChcTeMblnitHeiiBigypaBHeHU».
94 MosTopeHue. MNpeobpasoBaHune BbipaxkeHUn. Popmybl COKPALLEHHOTO
YMHOeHUs
95 MosTopeHne. PyHKUMU U rpadmKKn. JInHeNHAs GYHKUMA.
96 MoBTopeHue. [lecTBmA HaZ, MHOroOYAEHaMM
97 ”to'o“""y_oetho"\’Ee””Yh”"'“ot’“cp
98 MNMoBTopeHue. PelleHne cucTem NMHENHbIX yPaBHEHWUI
99 MosTopeHue. NpeobpasoBaHune LEenbiX BbIParKEHWIA.
100 UTorosoe noBTOpEHME.
101 UTorosoe noBTOpEHME.
102 UTorosoe noBTOpEHME.
103 UTorosoe noBTOpEHME.
104 UTorosoe noBTOpEHME.
105 UTorosoe noBTOpEHME.
I'eomerpus.
Ne \ Jlata \ Tema
HAYAJIBHBIE TEOMETPUYECKUWUE CBEJIEHUSA 16 yacoB
1. Uro u3yuaet reomerpus. *
2. [Ipsimbie, OTpe3KH.
3. Jlyd. Yrom.
4. PaBeHcTBO reomerpudeckux uryp.
S. CpaBHEHHE OTPE3KOB M YTJIOB.
6. Jlnuna otpeska. Enunniipl nusmepenuns. Mi3mepuTenbHble MHCTPYMEHTHI.
7. JUinHa oTpeska.
8. JlnnHa oTpeska.
9. I'papgycHas mepa yria.
10. I'pamycHas mepa yria.
11. I'pagycHas mepa yrina. i3smepenue yriioB Ha MECTHOCTH. ™
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12.

CMeXHbIE U BEPTUKAJIBHBIE YTJIbI.

13. CMeXHBIC U BEPTUKAIBHBIC YTJIbL.
14. IlepnieH UKyIsIpHBIE IIPSIMBIE.
15. Koumponvnaa paboma Ne 1.
16. ITocTpoeHne npsMbIX YIJIOB HA MECTHOCTH. *
TPEYTI'OJIBHUKMU 20 yacos
17. AHanu3 KOHTPOJIbHOU paboThl. TpeyronbHuK.
18. IlepBbIil IpU3HAK PaBEHCTBA TPEYTOJIbHUKOB.
19. [lepBblil TpU3HaK paBeHCTBA TPEYTOJIbHUKOB.
20. IlepneHquKyIsIp K IPsIMOM.
21. Menauanbl, OUCCEKTPHUCHI M BBICOTHI TPEYTOJIbHUKA.
22. Mennanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA.
23. Menauanbl, OUCCEKTPHUCHI U BBICOTHI TPEYroJIbHUKA. *
24, CBoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA.
25. CBoiicTBa paBHOOEAPEHHOTO TPEYTOIBHUKA.
26. Bropoii npuzHak paBeHCTBa TPEYTroOJbHUKOB.
27. Bropoii npu3Hak paBeHCTBA TPEYTrOIEHUKOB.
28. Tperwnii npu3HAK paBEHCTBA TPEYTOJIBHUKOB.
29. Tpertuit npru3HaK paBeHCTBA TPEYTOJILHUKOB.
30. Tpertuit npru3HaK paBeHCTBA TPEYTOJILHUKOB™
31. OKpYXHOCTb.
32. OxpyxHocTb. [locTpoeHHs UPKYJIEM U JTUHEHKOM.
33. [locTpoeHuns MUPKyIeM U JTMHEHKOM.
34. [locTpoeHuns UPKyIeM U JIMHEHKOM.
35. [Ipumeps! 3a1a4 Ha TOCTPOCHHUE.
36. Koumponwvnas paboma Ne2.
IMAPAJUIEJIBHBIE ITPSIMBIE
37 Ormpenernenne napauienbHBIX MPAMBIX. [Ipr3HaKy MapaaiebHOCTH IBYX
TPSMBIX.
38. [Tpy3HaKy mapauIeIbHOCTH JIBYX MPSIMBIX.
39. [IpakTrdeckue crocoObl HOCTPOCHUS MAPALIEIBHBIX MPSMBIX.
40. OO0 akcnoMmax reoMeTpun. AKCHOMa MapauIeNIbHBIX MPSIMBIX.
41. AxcroMa napajieJbHbIX IPSIMBIX.
42, Teopemsr 0? yriax, 00pa3oBaHHBIX JIByMs HapaJlieIbHBIMU TPSMBIMHU 1
CEeKyIIeH.
.3 VYTIIBI ¢ COOTBETCTBEHHO MAPAJLICIBHBIMU WU NIEPICHANKYISIPHBIMA
CTOpOHAMH.
44, Konumponwvuasa paboma No3,
COOTHOUWEHHUSA MEXKIY CTOPOHAMHU U YIJIAMHU TPEYI'OJIbHUKA
45. Teopema 0 cymMMe yIiioB TPeYTroJbHHKA.
46. Teopema 0 cyMMe YIJIOB TPEYroJIbHHUKA.
47. OcCTpOoyroibHbIN, NIPIMOYTOJIBHBIA U TYNOYTOJIBHBIN TPEYTOJIbHHUK.
48. OCTpOyYTOIBHBIHN, MPSIMOYTOJIBHBIM 1 TYITOYTONBHBII TPEYTrONbHHK. *
49. Teopema 0 COOTHONICHUSIX MEKIAY CTOPOHAMHM U YIIIAMH TPEYTOJIbHHUKA.
50. TeopeMa 0 COOTHOHICHHUSIX MEXAY CTOPOHAMH U YIJIaMHU TPEYTOJbHHKA.
51. TeopeMa 0 COOTHOIICHHUSIX MEXAY CTOPOHAMH U YIJIaMHU TPEYTOJbHHKA.
52, HepaBeHcTBO TpeyroiabHUKA.
53. HepapeHncTBo TpeyrojbHuKa. *
54. HekoTtopsle CBOICTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
55. HekoTtopsie cBOHCTBa NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
56. [Ipr3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
57. [Tpu3HaKK paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. *
58, PaccrosiHue oT TOuKM 110 npsiMoi. PaccTosHre Mex Iy napasuieIbHbIMA

IIPSAMBIMH.
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59 PaccrosiHue oT TOUKM 110 npsiMoi. PaccTosHre Mex Iy napasuieIbHbIMA

MPSIMBIMU.
60. Konmponvnas padoma Nod.
61. [TocTpoeHue TpeyroibHUKA 110 TPEM JIEMEHTaM.
62. ITocTpoeHHEe TPEYroIbHUKA 110 TPEM DJIEMEHTAM.
63. [TocTpoeHue TpeyrojibHUKa MO TPEM DJIEMEHTAM.
64. [ToBTOpEHME.
65. [ToBTOpEHME.
66. [ToBTOpEHME.
67. [ToBTOpEHME.
68. [ToBTOpEHME.

KanennapHo-reMaTu4eckoe INJIaHMPOBaHUE
MaremaTtuka 8 kiacc.
Ausredpa.
NoeNe .
T H3yuaemblii MaTepuan CPOKH

Panuonanbublie 1podu u ux cBoiicTa (33 yaca)

1. PannonansHble Belpaxenus. Llenslie Beipaxxkenus. m.1

2. ParmonanbHble BelpakeHusl. [IpoOHble BbIpaskeHusl. 11.1
PannonaneHble BoipaxkeHus. [IpeoOpa3zoBaHue paloHaIbHbIX
BbIpa)KeHHUI. 1.1

4 PannonaneHble BoipaxkeHus. [IpeoOpa3zoBaHue paroHaIbHbIX

' BbIpa)KeHHUI. 11.1

S. OcHoBHOe cBoiicTBO podu. Cokpaienue apodei. m.2

6. OcHoBHOE CBOMCTBO ipoOu. CokpalieHue apooei. 1.2

1. OcHoBHOE CBOMCTBO ipodu. CokpaiieHue 1pooei. m.2

8. OcHoBHOE CBOMCTBO podu. CokpaiieHue 1pooei. m.2

9 OcHoBHOe cBoiicTBO Apodu. [IpuBenenue npobeit kK HOBOMY

] 3HAMEHATeNIo. 1.2

10. OcHoBHoe cBolicTBO ApoOu. [IpuBenenue qpodeit Kk HOBOMY
3HAMEHATeNIo. 1.2

11. | CnoxeHue U BblYMTaHHE ApoOEH ¢ 0OIMHAKOBBIMY 3HAMEHATEISIMHU. 1.3

12. | Cnoxenne U BeIYHTaHHE APoOEH ¢ OTMHAKOBBIMH 3HAMEHATEISIMH. 11.3

13. | CnoxeHue U BlUMTaHHE ApoOel ¢ pa3HBIMHU 3HAMEHATEISIMU. 1.4

14. | CnoxeHue U BlYMTaHHE Apo0Oel ¢ pa3HBIMHU 3HAMEHATEISIMU. 1.4

15. | CnoxeHnue u BblYMTaHuE ApoOel C pa3HBIMU 3HAMEHaTeNsIMU. 1.4

16. | CnoxxeHue U BbIUMTaHHE ApoOeH ¢ pa3HBIMHU 3HAMEHATEISIMU. 1.4

17. | O6o6menne marepuana. [lonroroBka Kk KOHTPOJBHOU paboTe.

18. | Koumponavnas paboma Nel

19. | YmuO)eHue npobeii. Bo3penenue 1poOu B CTENCHb. 1.5

20. | YmHOxeHue npoOeii. Bo3BenaeHne qpodu B CTENCHb. I1.5

21. | Ymuoxenue apoOGeil. BozBenenue n1pobu B CTeNeHb. 1.5

22. | Jlenenue npoOeii. 1.6

23. | lenenue npoGeil. 1.6

24. | Jlenenue npoOeii. 1.6

25. | [IpeobpazoBaHue pallMOHAIBHBIX BBIPAKECHHUH. 11.7

26. | [IpeoOpa3oBaHMe palMOHAIBHBIX BRIPOKEHUH. 1.7

27. | Ilpeobpa3oBaHre palMOHATBHBIX BBIPAKEHHM. 1.7

28. | I[Ipeobpa3oBaHue pallMOHAIBHBIX BBIPAKECHHUH. 11.7

29. | IlpeoOpa3oBaHue paliMOHAIBLHBIX BBIPAKCHUH. 11.7

30. | dyskuus y=k/X u ee rpaduk. n.8
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31. | ®dyukuus y=Kk/X u ee rpaduk. .8
32. | O6o6menune matepuaina. [loaroToBka Kk KOHTPOJIBHOM padoTe.
33. | Konmponvuas paboma No2
KBaaparnbie kopuu (27 yacoB)
34. | PanmonanbHbIe U MppanMoHaIbHbBIe yucha. 1.9,10
35. | PanmonasibHBIC W MppalMOHaIbHBIC yncia. 1m.9,10
36. | KBampaTtHbie kopHU. ApudMeTHUUECKHI KBaIpaTHBIM KOpeHb. 11.11
37. | KBanparusie kopHu. AprudmMeTnyeckuil KBaapaTHbBII KOpeHsb. .11
38. | KBampaTtHbie kopHU. ApudMeTHUUECKHI KBaIpaTHIM KOpeHb. 11.11
39. | VpapHenue x*=a. m.12
40. | YpaBHeHue x’=a. m.12
41. | HaxoxaeHnue npuOIMKEHHBIX 3HAY€HUI KBaJIpaTHOTO KOPHHU. 1113
42. | Oynkups y=Vx u ee rpaduk. m.14
43. | ®yuxims y=Vx u ee rpaduk. m.14
44, | KBagpaTHbII KOPEHb M3 IPOU3BEICHUS, APOOH, CTETIeHH. 11.15,16
45. | KBagpaTHblil KOpEeHb U3 IPOU3BEACHUS, APOOHU, cTeneHu. 11.15,16
46. | KBagpaTHbIil KOpEHb M3 IPOU3BEICHUS, APOOH, CTETIeHH. 11.15,16
47. | KBagpaTHblil KOpEHb U3 IPOU3BEAEHUS, 1po0H, cTeneHu. 1.15,16
48. | O606menue matepuana. [logroroBka Kk KOHTPOJIBHOM paboTe.
49. | Konmponvnas paboma Ne3
50 Brirecenre MHOKUTENS H3-TI0/1 3HaKa KOpHS. BHeceHre MHOKUTETS
" | mox 3HaK KopHs. 1. 17
51 Brirecenne MHOKUTENS H3-TI0/1 3HaKa KOpHS. BHeceHre MHOKUTETS
" | mox 3HaK KopHs. 1. 17
59 Brirecenne MHOKUTENS H3-TI0/1 3HaKa KOpHS. BHeceHre MHOKUTETS
" | moj 3HaK KOpHs. 1. 17
53 BriHecenre MHOKUTENS H3-T10/1 3HaKa KOpHS. BHeceHre MHOKUTETS
" | nox 3HaK KopHs. 1. 17
54. | IlpeobpazoBanue BeIpaKEHH, COJIEpIKAINX KBaJIpaTHbIE KOPHU. 11.18
55. | IIpeobpazoBaHue BeIpaKeHM, COJIEpIKAINX KBaIpaTHbIE KOPHU. 11.18
56. | [Ipeobpa3oBaHue BhIpaKEHHH, COJEpKALINX KBaAPAaTHbIE KOPHHU. I1.18
57. | IlpeobpazoBanue BeIpa)KEHMH, COJIEPIKAINX KBa/IpaTHbIE KOPHU. 11.18
58. | IIpeobpa3oBaHue BhIpaKEHHH, COJEpKALINX KBaApaTHbIE KOPHHU. I1.18
59. | O606menune Matepuaina. [loaroroBka K KOHTPOJIBHOM padoTe.
60. | Konmponvnas paboma Ned
KBaapartubie ypaBHenus (30 yacoB)
61 Omnpenenenne KBaapaTHOTO ypaBHeHUs. HemomHble KBajipaTHEIE
" | ypaBHeHus. n.19
62 Omnpenenenne KBaJpaTHOTO ypaBHEeHUs. HemomHble KBajipaTHEIC
" | ypaBHeHus. 11.19
63 Omnpenenenne KBaJpaTHOTO ypaBHEeHUs. HemomHble KBajipaTHEIC
" | ypaBHeHus. 11.19
64 Perrenue kBasipaTHBIX ypaBHEHUH BBIICTICHHEM KBajpaTa JBy4JICHA.
" | n.20
65 Perrenne kBasipaTHBIX ypaBHEHUH BBIICTICHHEM KBajpaTa JBy4JICHA.
" | n.20
66. | Pemenwne xBagpaTHBIX ypaBHeHHH 10 opmyre. m.21
67. | Pemenue kBagpaTHBIX ypaBHEHUH 10 ¢opmyre. .21
68. | Pemenue kBagpaTHBIX ypaBHEHUH 10 ¢opmyre. m.21
69. | Pemenwue xBagpaTHBIX ypaBHeHHH 10 Gopmyre. m.2 1
70. | Pemenue 3a1a4 ¢ HOMOIIBIO KBaAPATHBIX YPAaBHEHHM. 11.22
71. | Pemenue 3a7a4 ¢ MOMOIIBIO KBAJAPATHBIX YpaBHEHUMN. 11.22
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72.

Pemenue 3a1a4 ¢ MOMOLIBIO KBaIpaTHBIX YPAaBHEHUH. 11.22

73. | Pemenwue 3a7a4 ¢ MOMOIIBIO KBAJAPATHBIX YpaBHEHUH. 11.22
74. | Teopema Buera. n.23
75. | Teopema Buera. Pemenue ypaBHeHuit. m.23
76. | Teopema Buera. Pemenue ypaBHeHUil.
77. | O6o6menune matepuaina. [loaroToBka k KOHTPOJIBHOM padoTe.
78. | Koumponvnas paboma No5
79. | Pemenue npoOHBIX pallMOHATIBHBIX YpaBHEHUH. 11.24
80. | Pemenne npoOHBIX palliOHAIBHBIX YpaBHEHH. 11.24
81. | Pemenue npoOHBIX pallMOHATIBHBIX YPaBHEHUH. 11.24
82. | Pemenne npoOHBIX palliOHAIBHBIX YPaBHEHHI. 11.24
83. | Pemenue 3a1a4 ¢ HOMOIIBIO PALIMOHANBHBIX YPAaBHEHUH. 11.25
84. | Pemenue 3a7a4 ¢ MOMOIIBIO PAIIMOHAILHBIX YPaBHEHUH. 11.25
85. | Pemenue 3a1a4 ¢ MOMOIIBIO PAIIMOHATILHBIX YPaBHEHUH. 11.25
86. | Pemenue 3a1a4 ¢ HOMOIIBIO PALlMOHANBHBIX YPAaBHEHUH. 11.25
87. | I'padmueckuii ciocoO penieHus ypaBHeHH. 11.26
88. | I'padmueckuii ciocob pemeHus ypaBHEHHA. 11.26
89. | O606menue matepuana. [lonroroBka Kk KOHTPOJILHOU padoTe.
90. | Konmponvuas paboma No6
HepaBencrBa (25 yacoB)
91. | YucnoBblie HEpaBEHCTBA.
92. | CpolicTBa YHCIIOBBIX HEPABEHCTB.
93. | CpoiicTBa YHUCIOBBIX HEPABEHCTB.
94. | CrnoxeHre 1 YMHOXCHHE YHCIOBBIX HEPABCHCTB.
95. | CnoxxeHue ¥ YMHOXKEHHUE YHCIOBBIX HEPABEHCTB.
96. | CnoxxeHue M YMHOXKEHHE YHCIOBBIX HEPABEHCTB.
97. | llorpenrHoCTh ¥ TOYHOCTH MPHOIMKESHHSI.
98. | O606menue matepuana. [TonroroBka kK KOHTPOJIBHOU paboTe.
99. | Konmponvuas paboma No7
100. | Ilepeceuenue u 00bETMHEHHE MHOXKECTB.
101. | Ilepeceuenue u 00beTMHEHHE MHOXKECTB.
102. | YucnoBble IPOMEKYTKH.
103. | YucioBble IPOMEKYTKH.
104. | YncnoBbie IPOMEKYTKH.
105. | Penlenue HepaBEHCTB C OJJHOM MEPEMEHHOM.
106. | Pemenne HepaBEHCTB C OJHOM MEPEMEHHOM.
107. | Pemenue HepaBEHCTB C OJJHOM NEPEMEHHOM.
108. | Pemenne HepaBEHCTB C OJHOM MEPEMEHHOM.
109. | Pemenne cucTeM HEPaBEHCTB C OJHON IEPEMEHHOM.
110. | Pemenue cucteM HEPaBEHCTB C OJIHOM MEpeMEHHOM.
111. | Pemenue cuctemM HEPABEHCTB C OJTHON EPEMEHHOM.
112. | Penienue cucteM HEPABEHCTB C OJHOM MepeMeHHOM.
113. | Pemenne cucTeM HEPABEHCTB C OJHON NIEPEMEHHOM.
114. | O606menue matepuana. [IoaroroBka kK KOHTPOILHOM paboTe
115. | Konmpoavnas paboma No8
CremneHb ¢ HeJIbIM NOKAa3aTeJeM. JJIeMeHThl CTATUCTHKHU
(14 yacoB)
116. | OmpeneneHue CTENEHN C MEIBIM OTPUTIATEIILHBIM ITOKA3aTEeNeM.
117. | OmpeneneHue CTENEHHU C LIEIbIM OTPULIATEIbHBIM IT0KA3aTENIEM.
118. | CpoiicTBa CTENEHH C IEJIBIM MTOKa3aTeeM.
119. | CpoiicTBa CTEIICHHU C IIEJIBIM ITOKA3aTeeM.
120. | CpoiicTBa CTENEHHU C IEJIBIM ITOKa3aTeeM.
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121.

CranapTHbIN BUJ YKcha.

122. | CrangapTHBINA BUJT YUCIIA.
123. | COop 1 rpynnupoBKa CTATUCTHYECKUX JAHHBIX.
124, | C6op v rpynmupoBKa CTATUCTUYECKHUX JAHHBIX.
125. | CO6op u rpynmupoBKa CTATUCTUICCKUX JAHHBIX.
126. | HarnmsagHoe npencTaBieHue CTaTUCTUYECKON HH(opmaIuu.
127. | HarnmsagHoe npencTaBieHne CTaTUCTUYECKOr nH(opMmaIuu.
128. | O606menue Matepuana. [loaroroBka K KOHTPOJIBHOH padoTte
129. | Konmponvnas paboma Ne9
0O06o00maree nToropoe nopropenue kypca (11 yacon)
130. | [loBTropenue. Panmonanbubie ApoOH.
131. | IloBropeHue. JlelicTBUS C palllOHAIBHBIMU JIPOOSIMHU.
132. | IloBropenue. JlelcTBUS C palliOHAIBLHBIMH JIPOOSIMHU.
133. | IloBropeHnue. JlelicTBUS C palllOHAILHBIMU JIPOOSIMHU.
134. | Umoeosas konmponvras paboma.
135. | [loBropenue. Penienue kBapaTHbIX ypaBHEHUM.
136. | IloBropeHue. Penienne KBagpaTHbIX ypaBHEHUM.
137. | [loBropenue. Pemienrie HepaBeHCTB.
138. | IloBropeHue. Penienne cucreM HEpaBEeHCTB.
139. | [loBropenue. Pemenne 3amau.
140. IToBTOpenue. Pemenue 3amay.
T'eomempus
No o JaTa
M3yyaembnm MaTepunan
y POK npoBepje
YUeTbpexyronbHukm (14 yacoB)
1 MHOroyronbHuKm
2 MHOroyronbHuKm
3 MNapannenorpamm
4 MNapannenorpamm
5 MNapannenorpamm
6 Tpaneuma
7 Tpaneuymna
8 PeweHue 3aga4 no Teme «Mapannenorpamm v Tpaneumsa»
9 MpAaMOYyronbHMK
10 Pomb
11 Ksagpart
12 PeweHune 3aaay no teme «MNpsamoyronbHuK. Pomb. Keagpat»
13 PeweHue 3aga4 no Teme «YHeTbipexyronbHUKNU»
14 .0etho T'Ee ™'Y h~ *Zo’ toto. h Smxt <oa"‘<’Ee T
Mnowapgb (14 4ywacoB)
15 MNnowaab MHOTOYrosibHMKA
16 MNnowagb MHOTOYrosibHMKA
17 Mnowaab napannenorpamma
18 Mnowaab napannenorpamma
19 MNnowaab TpeyronbHUKa
20 Mnowaab TPEYronbHMKA
21 MNnowaab Tpanewmu
22 MNnowaab Tpanewmu
23 Teopema Muoaropa
24 Teopema Muoaropa
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25 PeweHune 3aga4 no teme «Teopema Mndaropa»

26 PeweHue 3aga4 no teme «l1aowanb MHOFOYrosibHUKa»

27 PeweHune 3aga4 no teme «llaowagb MHOrOYroibHUKa»

28 .o0oetho "Ee™ 'Y h~%ot"~ S H co t o oa

Mopo6GHBLE TpeyronbHUKkmM (19 4yaco

29 OnpepgeneHne NnogobHbIX TPEYroNbHUKOB

30 OnpepgeneHne NnogobHbIX TPEYroNbHUKOB

31 MepBbI NPU3HAK NOAOOUA TPEYro/IbHUKOB

32 BTopoli npu3Hak nogobus TpeyroibHUKOB

33 TpeTtuii NnpusHak Noaobusa TpeyrosibHMKoB

34 PeweHwne 3aga4y no teme «lpu3Hakn nogobma TpeyroNbHUKOB»

35 PeweHue 3agay no teme «lpr3Haku Nofo6uA TpPeyrobHUKOBY»

36 ‘oetho""Ee"“’Ycho"‘*to(ta"‘( iouh* e ™ ] c o 7

37 MpumeHeHe nofobua K 4OKa3aTeNbCTBY TEOPEM M PELLEHUIO 3a4au.
CpeaHAa nMHWNA TpeyronbHUKa.

38 MNpumeHeHne nofobua K 4OKa3aTeNbCTBY TEOPEM M PELLEHUIO 3a4ay.
MponopuMoHanbHble OTPE3KM B MPAMOYTO/IbHOM TPEYroJibHUKe.

39 MpumeHeHne nofobua K 4OKa3aTeNbCTBY TEOPEM U PELLEHUIO 3a4ay.
MponopuMoHanbHble OTPE3KM B MPAMOYTO/IbHOM TPEYroJibHUKe.

40 MNpumeHeHne nofobua K 4OKa3aTeNbCTBY TEOPEM U PELLEHUIO 3a4ay.
3a4a4un Ha NOCTPOEHHUA.

a1 MpumeHeHne nofobua K 4OKa3aTeNbCTBY TEOPEM U PELLEHUIO 3a4ay.
3ap3a4un Ha NOCTPOEHMUA.

42 PeweHune 3aga4 no teme «pumeHeHne Noaobma K 40Ka3aTe/IbCTBY TEOPEM
W peLleHnio 3a8a4».

43 PeweHune 3aga4 no teme «lpumeHeHne Noaobma K 40Ka3aTe/IbCTBY TEOPEM
W peLleHnio 3a8a4».

44 CooTHOLWEeHME MeXay CTOPOHaMM U YI1aMu NPAMOYTO/IbHOTO TPeYronbHUKa.
CWHYC, KOCMHYC M TaHFEHC OCTPOTO yr/1a NPAMOYrO/IbHOIO TPEYroAbHMKA.

45 CooTHOLWEeHME MeXay CTOPOHAMU U YIrAamMu NMPAMOYTrOJIbHOrO TPEYro/ibHUKa.
3HauyeHMe cuHyca, KOCMHYCA U TaHTeHca OCTPbIX YI0B.

16 PeweHue 3aga4 no Teme «COOTHOLLEHNE MEXKAY CTOPOHAMM U yrAamm
NPAMOYrOJIbHOrO TPEYro/ibHUKa».

47 .o0etho "'Ee ™'Y h~*% o0t~ S n c¢o t a a
. x"““a* ch'Yaox'o’\'Eeo'o th(x'o"'E

OKpyXHOCT (17 ywacoB)

48 KacaTenbHas K OKpYyKHOCTU. B3aMMHOe pacnosiorKeHre npsamoi u
OKPYKHOCTU.

49 KacaTesnibHasA K OKPYXXHOCTU.

50 PeweHue 3aga4 no Teme «KacaTesibHaA K OKPYXXHOCTU.

51 LeHTpanbHble 1 BNUCaHHbIe yrabl. [pagycHaa mepa Ayrn OKPYKHOCTU.

52 LleHTpanbHble 1 BNUCaHHbIe yrabl. Teopema 0 BNUCAaHHOM yrie.

53 PeweHue 3aga4 no Teme «LleHTpanbHble N BAIUCAHHbIE YI/bI»

54 PeweHue 3aga4 no Teme «LleHTpanbHble N BMIUCAHHbIE YI/bI»

55 YeTblpe 3ameyaTesibHble TOUKU TPeyroabHMKa. CBOMCTBA BUCCEKTPUCHI yrna
W cepeMHHOro nepneHauKynapa K oTpesky.

56 YeTbipe 3ameyaTenbHble TOYKWN TpeyrosibHMKa. Teopema o nepeceyeHnmn
BbICOT TPEYro/abHMKa.

57 PeweHue 3a4a4 no Teme «YeTbipe 3ameyaTe/IbHble TOYKU TPeyrosbHUKa».

58 BnncaHHaa OKpYXKHOCTb.

59 BnncaHHaa OKpYXKHOCTb.

60 OnuncaHHaA OKPYXKHOCTb.

61 OnuncaHHaA OKPYXKHOCTb.
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62 PeweHue 3aga4 no Teme «OKPY*KHOCTbY

63 PeweHue 3aga4 no Teme «OKPY*KHOCTbY

64 .0etho T'Ee ™ 'Y cho” *to<ta”< SZpL h x> eomt En
65 MNosTopeHue. PeweHune 3a4a4 No Teme «HeTbipexyronbHUKU»

66 NosTopeHue. PeweHune 3aga4y no teme «lMaowaab»

67 MNMosTopeHue. PeweHune 3aaa4d no teme «logobHble TPEYronbHUKNY

68 NMosTopeHue. PeweHune 3aga4 no tTeme «OKPYKHOCTb»

69 NosTopeHue. PeweHwne 3agau

70 NosTopeHue. PeweHwne 3agau
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