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1. TpeGoBaHusi K YPOBHIO MOATOTOBKH A€BITUKJIACCHUKOB

B pe3syabTarte n3yueHust Kypca ajiaredpsl 9-ro kiacca

yyauuecs A0JKHbI YMeTh:

-CTPOUTH IpauK KBaIPaTHUHON QYHKINHN; HAXOIUTH MO rpaduKy MPOMEKYTKH BO3pacTaHUs U yObIBaHUS (PYHKIIMH, a TAKKE IPOMEKYTKH, B KOTOPBIX
(GYHKLUS COXpaHsET 3HAK;

-[IOHUMATh COAEPIKATEIbHBIA CMBICI BKHEHIINX CBOMCTB (DyHKIMM; 1O TpaduKy (YHKIIMHM OTBEYATh HA BOIPOCHI, KacalOUIHecs €€ CBOMCTB;

-0€rs0 ¥ yBEpEHHO BBINOJIHATh apU(PMETHUECKHE ACHCTBUS ¢ PALMOHATIBHBIMY YMCIAMHU; BEIYUCIIATH 3HAUEHHSI YMCIOBBIX BBIPAXKEHUI, ColepkKalluX CTEIEHH
Y KOpHU;

-pelaTh IPOCTEHIINE CUCTEMBI, COACPKAILINE YPABHEHUS BTOPOM CTEIIEHU C JBYMs IIEPEMEHHBIMHU; PEIIATh TEKCTOBBIE 33a4l C IIOMOILBIO COCTaBICHUS
TaKUX CUCTEM;

-pelaTh KBaJpaTHble YPaBHEHUS U YPaBHEHUS, CBOAALIMECS K HUM, UCIIONb3Ys IpUeMbl U (POPMYIIBI U1 PELICHUs Pa3IMYHbIX BU10B KBaJPAaTHBIX
ypaBHEHHIA, TpaQUUECKUi Cr1oco0 pelieHns ypaBHEHUH;

-pelaTh HEPaBEHCTBA BTOPOI CTENEHU C OAHOM NepeMeHHOM rpauyecky 1 METO10M UHTEPBAJIOB; HEPABEHCTBA C IBYMsI IEPEMEHHBIMU M CUCTEMBI
HEPABEHCTB C IByMs [IEPEMEHHbBIMU;

-pacro3HaBaTh apu(pMeTHIecKrue 1 FreOMeTpUUECKHEe IPOrpeccuy; pelaTh 3a1auy ¢ IpUMEHEeHUuEeM (opMyJibl OOIIEro YJIeHa U CyMMBbl HECKOJIBKUX HEPBBIX
YJICHOB;

-peraTb KOMOMHATOPHBIE 3a/1a4M MyTEM CUCTEMAaTUYECKOI 0 epedopa BO3MOXKHBIX BAPUAHTOB U € UCIIOJIb30BAaHUEM IIPABUIIA YMHOXKEHUS; HAXOUTh YaCTOTY
COOBITHS, UCIIOJIB3Ys COOCTBEHHBIE HAOIIOACHUS M TOTOBBIE CTATHCTUYECKHE JaHHBIC; HAXOIUTHh BEPOSTHOCTH CIYYalHBIX COOBITHI B POCTEHIINX CITydasix.
B pesysbTare n3y4eHHus Kypca reoMeTpuu 9 Kjiacca yueHuK 001)ceH3HaTh/IOHUMATh

-CYIIIECTBO MOHATUS MAaTEMaTHYECKOT0 10Ka3aTeIbCTBA; IPUBOIUTh IPUMEPHI JOKA3aTENbCTB;

-CYILIECTBO MOHATHUS AITOPUTMA; IPUBOJUTH IPUMEPHI AIITOPUTMOB;

-KaK UCIOJIB3YIOTCSl MaTeMaThuyeckue GopMyJibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI UX IPUMEHEHUS /171 peLICHHUS] MATEMaTHYECKUX U IMPAaKTHUECKUX
3az1ay;

-KakKuM o0pa3oM reoMeTpHsi BO3HUKJIA U3 MPAKTUYECKUX 3a/1a4 3eMJIEMEPHS; IPUMEPhI TEOMETPUUYECKUX OOBEKTOB U YTBEPXKJIEHUN O HUX, BaKHBIX JIJIS
IIPAKTHUKHY;

-CMBICJI UJiealIn3alluy, TIO3BOJISIOLIEH pellaTh 3a/1a4i peajbHON AeHCTBUTEIHLHOCTH MAaTEMATUYECKUMU METOJaMU, IPUMEPHI OIIMOOK, BO3SHUKAIOLIUX IpU
UJcaNn3alnn;

yMeTb:

-[10J1b30BaThCsl TEOMETPUUECKUM SI3BIKOM JJIs1 ONIMCAHUS ITPEIMETOB OKPYIKAIOLIErO MUPA;

-pacro3HaBaTh reOMeTpHUecKHe (PUrypsl, pa3nyaTh X B3aUMHOE PACIOIOKEHUE;

-1300pakaTh TreOMeTpUYECKHe (PUTYPBI; BHITOIHATD YEPTEXKH 110 YCIOBHIO 3a/1a4; OCYIIECTBIIATH MpeoOpa3oBaHus GUTyp;

-pacro3HaBaTh Ha YepTexkax, MOJIENSIX U B OKpYy’Karollell 00CTaHOBKE OCHOBHbBIE IIPOCTPAHCTBEHHBIE TEJa, H300pa)xarh HX;

-BBIUMCIIATH 3HAYEHUSI TEOMETPUUYECKUX BEJIMYMH (JUIMH, YIJIOB, IUIOMIAAeH, 00beMOB); B TOM uucie: s yrios oT 0° no 180° onpenensite 3HaAUCHUS
TPUTOHOMETPUUECKUX (QYHKIIMH 110 3aJaHHBIM 3HAUEHUSM YTJI0B; HAXOJAUTh 3HAYEHHs] TPUTOHOMETPHUUECKUX (YHKIIUM 110 3HAYEHUIO0 OJHON U3 HUX, HAXOJAUTh




CTOPOHBI, YTIIBI U TUIOMIA/IA TPEYTOJIbHUKOB, JUIMHBI IOMAHBIX, YT OKPY>KHOCTH, TUIOIIA/Iell OCHOBHBIX T€OMETpUYECKUX (pUryp u Guryp, COCTaBICHHBIX U3
HUX;

-penaTh TeOMETPUUYECKUE 3a]]a41, OMUPASICh HA M3YyYCHHBIE CBOWCTBA (DUTYP M OTHOLIECHUH MEKy HUMU, IPUMEHSS TONOJTHUTEIBHBIE TOCTPOCHHS,
anreOpanvecKuii 1 TPUTOHOMETPUUSCKHH arnmapar, COOOpakKeHUsI CAMMETPHUH;

-IIPOBOJIUTH JIOKA3aTeIbHBIC PACCYKIICHUS TIPH PEIICHUH 3314, UCTIONB3Ys U3BECTHBIC TEOPEMbI, 0OHAPYKUBAST BO3ZMOKHOCTH VISl KX UCTIOJIb30BAHUS;
-pelaTh IPOCTEUIINE IJIAHUMETPUUECKUE 33]]a4l B POCTPAHCTBE;

HMcnojib30BaTh NPHOOPETEHHBIE 3HAHNS, YMEHHSI, HABBIKH B NPAKTHYECKOM JeATEJLHOCTH H NOBCEAHEBHOM JKU3HH.

1.Jls1s1 BBIOJTHEHHS pacuyeToB 1o GopmysnaMm, moHUMas GOpMyy Kak aJroOpuTM BBIYUCICHUS, I COCTaBICHUS (OPMYJI, BRIpaKaIOIMIUX
3aBUCUMOCTH MEXJY pealbHbBIMH BEJIUUMHAMH; JIJISI HAXOXKJICHUS HY)KHOU (DOPMYIIBI B CIIPABOYHBIX MaTepuaiax, /Ui BHIIOJHEHUS PacyeTOB,
BKJTFOYAIOITUX MPOCTEHIIIIE TPUTOHOMETPUYECKHE (POPMYIIBI.

2.I1lpu MoeIMpOBaHUU MPAKTUUYECKUX CUTYAIUH U UCCIIEIOBAHUHU MMOCTPOCHHBIX MOJeiel (MCIoIb3ys anmapar aireopsl), NPy OMUCAHUH PEaTbHBIX
CUTyallMi Ha SI3bIKE TE€OMETPHUH.

3.Ilpu mHTEpHpeTanyi TPaPUKOB 3aBUCHMOCTEH MEXKIY BEITMYMHAMU; IEPEBOS Ha A3bIK QYHKIHH U UCCIICAYS PealbHBbIC 3aBHCHUMOCTH.

4.J1ns1 cpaBHEHU S [IaHCOB HACTYIUICHUS CIy4YalHBIX COOBITHI, 111 OLIEHKH BEPOSATHOCTHU CIIy4aHOTO COOBITHSI B TPAKTHUECKUX CUTYAIUSIX, COMTOCTABICHHS
MOJIENIH C PEAIIbHON CUTYyaIueH.

5.1 MIOHMMAaHUs CTATUCTUYECKUX YTBEPXKIACHUN.

6.11pu penienny reoMeTpUUECKUX 3a7a4 ¢ UCIOJIb30BAaHUEM TPUTOHOMETPHUH; IS PEIICHUS TPAKTUYECKUX 3a]1a4, CBI3aHHBIX C HAXOXKICHUEM
FEOMETPUUECKUX BEIMYUH (HUCIIOJIb3YS IPU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

7.11pu BBITIOTHEHUH TIOCTPOCHUI T€OMETPUUECKUMU HHCTPYMEHTaMU (JIMHEWKA, YTOJbHUK, ITUPKYJIb, TPAHCIIOPTHUD).

2.Conep:xanue

CornacHo (denepanbHOMY 0a3UCHOMY yueOHOMY IIJIaHy JJIst 0011e00pa3oBaTeNbHbIX yupexaenuil Poccuiickoit deneparuy Ha U3yd4eHHE MaTeMaTHKA B 9
kiacce otBoauTcs 170 yacoB (U3 pacuéra 5 yacoB B Hejnento). PaGouas nporpamma paccuntana Ha 170y4eOHbIX yaca.
Y4yeOHnkm:
Anre6pa 9. F0.H. Maxkapsrues, H.I'. Munntok, K.M. Hemxkos, C.B. CyBopoga. [Tox penaxuueii C.A. TenskoBckoro./ M.: [Ipocemenue, 2015r.
I'eomerpus 7 — 9. YueOnuk as o6meoopazoBaTenbHbx yupexaenuid. JI.C.Aranacss, B.®.byry3os,C.b.Kagomues, 3.1 .ITo3usk, U.N.FOauna
/M.: Ilpocsemienue, 2015 .

B nporpammy BHeCEeHbI U3MEHEHHUS: YBEITHMUEHO KOJMYECTBO YaCOB HA M3yUeHHE HEKOTOPhIX TeM. CpaBHUTENIbHAS Ta0yuIa pUBeIeHa HUXKE.
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1. CeoiicrBa pynxunii. KBagparuunas pynxuus (22)

Oynkuus. CoiictBa pyHkuuil. KBagparueiil TpéxwieH. Paznoskenne kBagpaTHOro TpEXuieHa Ha MHOXUTeNU. OyHKuus y = ax’+ bx + ¢, eé cBoiicTBa H
rpapuk. CreneHHas QyHKIUS.

OcHoBHas1 LeJIb: PacIIMPUTh CBEJIEHUS O CBOMCTBaX (PYHKIMN, O3HAKOMUTD yUYaIIMXCS CO CBOMCTBAMH U rpapKOM KBaJAPaTUUHON (PYHKIIMH.

B Hauane Tembl cucTeMaTU3UpyOTCs cBeeHHs 0 PyHKIUAX. [IoBTOpSAIOTCS OCHOBHBIE MOHATH: (DYHKIMS, apryMeHT, 00J1acTh onpeaeneHus GpyHKuuy,
rpaduxk. /{aroTcs NOHATHS O BO3pAacTaHUM U YObIBAHUHM (YHKIIMH, IPOMEXYTKaX 3HAKOIIOCTOSHCTBA. TeM caMbIM co3aeTcs 6a3a AJisl yCBOECHUS CBOICTB
KBaJPaTUYHOM U CTENIEHHOHN (PYHKIHIL, a Takke JUIsl JalbHemero yriayoaeHus: pyHKIIMOHAIBHBIX MPEACTaBICHUH PH U3YYEHUH Kypca alreOphbl U Havall
aHanu3a.

[ToAroTOBUTENBHBIM IIATOM K U3YYEHHIO CBOMCTB KBaJIpaTUUHOMN (DYHKIIMH SBISETCS TaKKe PACCMOTPEHHUE BOIIPOCA O KBAIPATHOM TPEXUIICHE U €0 KOPHSIX,
BbIJIEJICHUH KBaJpaTa JIBy4JeHa U3 KBaJIpaTHOIO TPEXUIEHa, pa3I0KEHUH KBAJAPAaTHOrO TPEXUIEHAa HA MHOXKHUTEIH.

Vi3yuenne KBapaTHIHONH QYHKIMH HAYMHACTCS C PACCMOTPEHHs (YHKIMH y=ax~, ¢& CBOICTB N 0COGEHHOCTEH TpadyiKa, a TAKIKE APYTHX YACTHBIX BHIOB
KBaJIpaTUYHON PYHKINU — QYHKIIMH Fax2+n, y=a(x-m)2. DT CBECHUS UCTIOJIb3YIOTCS IPU U3YYEHUH CBOMCTB KBaJlpaTHUHOM (PyHKIIMK OOIIero BUjaa.
BaxHo, yT00BI 00yUaromuecs MoHsUuM, 4To rpapuk QyHKIUN y = ax?+ bx + ¢ MOXKeT GbITh NOJy4eH U3 rpaduka QyHKIUHN y = ax’c OMOIIIBIO NBYX
TapaIenbHbIX TepeHocoB. [IpruéMsl mocTpoeHus rpaduka GyHKIMA y = ax>+ bx + ¢ 0TpaGaThIBalOTCS Ha KOHKPETHBIX IpuMepax. [Ipi aToM oco6oe
BHUMAaHMUE CIIeAyeT yIeNUTh (POPMUPOBAHUIO y O0YUAIOIIMXCSl YMEHUS YKa3bIBaTh KOOPMHATHI BEPIIMHBI 1apaldoibl, € 0OCb CHMMETPHH, HallpaBJIeH e BETBEH
napabobl.



[Ipu n3yueHnn 3TON TeMbI JalibHEIIee pa3BUTHE MOTyYaeT yMEHUE HaXOAUTh 0 TpaguKy MPOMEKYTKH BO3pacTaHus U yObIBaHUS (PYHKLIUH, a TAKKE
IPOMEKYTKH, B KOTOPBIX (DYHKIIUSI COXPaAHSET 3HaK.

Vuaruecs 3HaKOMATCS CO CBOMCTBAMY CTEINEHHON (yHKIMK y=X"HpH Y€THOM M HEYETHOM HATypaabHOM I0Ka3arene N.. BBOAUTCSA MOHATHE KOPHA N-i
cTernenu. Yyaiuecs J0JKHbI IOHMMATh CMBICIT 3anuceil Buaa 3/— 27, 4/81. OHu 10J1y4aroT NpeacTaBieHUe O HaX0XKIEHUH 3HAUYEHUH KOPHS C IOMOIIBLIO
KaJIbKYJISITOpPa, IPUYEM BBIPA0OTKA COOTBETCTBYIOIINX YMEHUHN HE TpeOyeTCs.

2. YpaBHeHHsI M HEPaBEeHCTBA ¢ 0HOii mepemenHoii (14)

Henbie ypaBuenus. J{poOGHble panioHaIbHBIE ypaBHEeHUs. HepaBeHCcTBa BTOPO# CTENEHH ¢ OJJHOM MepeMeHHONW. MeTo1 HHTEpBAaJIOB.

OcHOBHas leJIb: CUCTEMAaTU3UPOBATh U 000OUIUTE CBEIEHUS O PEIIEHUH LEIbIX U IPOOHBIX PALMOHAIBHBIX YPABHEHUH ¢ OJTHON IIEPEMEHHOM.
CdopmupoBaTh yMeHUE peniaTh HEPaBEHCTBA BU/IA

ax’+ bx + ¢ > 0 wm ax’+ bx +¢ <0, roe a+#0.

B 51001 Teme 3aBepiiaeTcst H3y4eHHe pallMOHANIBHBIX YPAaBHEHUH C OJIHOM NEpeMEeHHOH. B CBSA3M ¢ 3TUM MPOBOAUTCS HEKOTOPOE 0000IIEHHE U YriTyOieHue
cBesieHUll 00 ypaBHEHUAX. BBOJATCS MOHATHUSA 11E€70TI0 PAllMOHAIBHOTO YPaBHEHUS U ero cTeneHu. O0ydaronuecst 3HaKOMATCS ¢ PeLIeHHeM YpaBHeHUH
TPEThEH CTENEHU U YETBEPTOM CTENEHHU C IIOMOIIBIO PA3JIOKEHUSI HA MHOXKUTENIA U BBEJICHUS BCIIOMOraTeIbHOM IIEpEMEHHON. MeToa penieHus: ypaBHEHUN
IyTEM BBEJICHHs BCIIOMOIaTeJIbHBIX EPEMEHHBIX OyIeT IMPOKO UCIOIb30BATHCS B JaJIbHEHILIEM NP peIlIEeHUH TPUTOHOMETPUYECKHX, JIOTapu(MUUECKUX U
JIPYruX BUAOB YPaBHEHUMN.

PacimupsiroTcst cBeieHus 0 PeLIeHnH APOOHBIX PallMOHATIBHBIX ypaBHEHUH. O0ydaromuecs 3HAKOMATCS ¢ HEKOTOPBIMHU CIIELUAIbHBIMU IPUEMaMHU PELICHU ST
TaKUX YPABHEHUM.

dopmupoBaHuEe YMEHUN peniaTb HEpaBEHCTBA BU1A ax®+ bx + ¢ >0 mmm ax’+ bx + ¢ <0, rae a #0, OCYILECTBIISICTCS C ONOPOM Ha CBEJICHUs O rpaduke
KBaJpaTHYHON (HYHKIIMH (HAIIpaBJICHHE BETBEH 1MapadoIibl, €€ pacinojokeHne 0THOCUTENbHO ocH OX).

OOyuaronirecs 3HaKOMSTCS ¢ METOJIOM HHTEPBAJIOB, C IOMOIIBI0 KOTOPOT'O PEIIAIOTCS HECIOXKHBIE PALlMOHATIBHBIE HEPABEHCTBA.

3. YpaBHeHUs M HepaBeHCTBA ¢ AByMs nepeMeHHbIMU (17)

VYpaBHeHUeE ¢ ABYMs IEpeMEHHBIMU U ero rpaduk. CuctemMsl ypaBHEHUI BTOpoil cTteneHu. Pemenne 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUI BTOPOMl CTENEHH.
HepaBeHnctBa ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBI.

OcHoBHas1 He/Ib: BEIPA0OTAaTh YMEHHE pelllaTh NPOCTENIINE CUCTEMBI, COIepKalllie YpaBHEHUE BTOPOU CTENEHH C IBYMsI IEPEMEHHBIMHU, U TEKCTOBbIE
3a/1a4M ¢ IOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B nanHoOIi Teme 3aBepiiaeTcsl U3yueHUE CUCTEM YpaBHEHUH C IByMs iepeMeHHbIMU. OCHOBHOE BHUMAaHUE YENSAETCS CUCTEMaM, B KOTOPBIX OJTHO U3
ypaBHEHMI NEPBOH CTENEeHH, a JPyroe BTOpol. MI3BEeCTHBIH yyamuMcs crocod MoACTaHOBKY HAaXOUT 3/1€Ch JajibHelIIee IPUMEHEHNE U MTO3BOJISET CBOIUTh
pelIeHne TaKUX CUCTEM K PEIICHUIO KBAJAPAaTHOIO YPaBHEHUS.

O3HakomiieHHE 00yYaroIIUXCsl ¢ IPUMEPaMH CUCTEM YPAaBHEHMH C IByMsI IEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHUsI BTOPOH CTENEHH, JOIKHO
OCYHIECTBIATHCA € JOCTATOYHOM OCTOPOKHOCTBIO M OTPAHNYUBATHCS MPOCTEUIIIMMHU IPUMEPAMH.

[IpuBnedeHne U3BECTHBIX YYaIMMCS TPapUKOB MO3BOJISET MIPUBECTH MPUMEPHI Ipaduueckoro pemenus cucreM ypaBHeHui. C MoMOIbio rpaduuecKux
IIPEICTABICHUI MOKHO HArJIsIHO MOKAa3aTh YYAIIUMCSl, YTO CUCTEMBI JIBYX YPABHEHUHU C JBYMS IEPEMEHHBIMH BTOPOM CTENEHU MOTYT UIMETh OJTHO, /1B, TPH,
YETBIPE PELIEHUs UIIU HE UMETh PEILICHUMN.

Pa3paboTranHbIif MaTeMaTHUECKHI armapar Mo3BOJIET CYHIECTBEHHO PACIIUPUTD KIIACC COAEPIKATENbHBIX TEKCTOBBIX 3ajay, pelIaeéMbIX C TOMOIILIO0 CUCTEM
YpaBHEHUM.



W3ydenue TeMbl 3aBEpIIAETCS BBEACHUEM MIOHITHI HEPABEHCTBA C ABYMsI IEPEMEHHBIMU M CUCTEMbI HEPABEHCTB C JBYMs lepeMeHHbIMU. CBelIeHU s O
rpadukax ypaBHEHUH C IByMS IEPEMEHHBIMU HUCIIOJIb3YIOTCS P UUTIOCTPALIMK MHOKECTB PELICHU HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C IBYMS
IIEPEMEHHBIMU U UX CUCTEM.

4. Mporpeccuu (15)

Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyibl N-TO WieHa ¥ CyMMBI IEPBBIX NYJICHOB Mporpeccuu. beckoneuHo yObiBarolast reoMeTpruiecKas
IIPOrpeCCHsl.

OcHOBHaf 1eJIb: 1aTh MOHATHA 00 apu(METHUECKON U TEOMETPUIECKOI MPOrPEeCcCHiX KaK YUCIOBBIX IMOCIEA0BATENFHOCTX 0COO0TO BHIA.

[Tpu u3y4eHnH TeMbl BBOJUTCS MOHATHE TOCIEI0BATEIbHOCTH, Pa3bsICHAETCS] CMBICI TEPMUHA «N-I YJIeH MOCIeI0BaTeIbHOCTHY, BHIPA0AThIBACTCSI YMEHUE
UCTIOJIb30BaTh HHJEKCHOE 0003HAYEeHNE. DTH CBEICHUS HOCST BCIIOMOTATENIbHBINA XapaKTep U UCTIONB3YIOTCS JUIS U3Y4YeHUS! apu(PMETUIECKON U
reOMETPUUYECKON TPOrpecCuil.

Pabora ¢ ¢popmynamu N-ro 4jaeHa ¥ CyMMBI IIEPBBIX N WICHOB IPOTPECCHil, TOMUMO CBOETO OCHOBHOT'O Ha3HAUCHHSI, TO3BOJISET HEOJHOKPATHO BO3BPAILATHCS
K BBIYHMCIICHUSIM, TOXK/IECTBEHHBIM MTPE0O0Pa30BAHUSAM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst XapakTepUCTHYECKUE CBOMCTBA apu(hMETUUECKON U TEOMETPUUYECKON MTPOTPECCH, UTO MO3BOJISIET PACHIUPUTH KPYT MpejlaraeMbIX 3a1ad.
5. DiieMeHThI KOMOMHATOPUKH U Teopuu BeposiTHocTeii (13)

Komb6unartopHoe npasuiio ymHoxeHus. [lepectaHoBkH, pazMenieHus, couetanus. OTHOCUTENIbHAS YacTOTa U BEPOSATHOCTh CIIy4ailHOTO COOBITHSI.

OcHoBHAasl HeJIb: 03HAKOMUTH YJAIlIUXCsl CIIOHSATUSMU TIEPECTAaHOBKH, PA3MELICHHS, COUETaHUs U COOTBETCTBYIOLIUMU (OpMyIaMu JAJisl TIOJICUETa UX YUCIIA;
BBECTH MOHATHUSI OTHOCUTEIFHON YaCTOTHI U BEPOSITHOCTHU CITyJaHOTO COOBITHSI.

W3ydeHue TeMbl HAUMHAETCS C PEIICHUs 3a/1a4, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WM MHbIE KOMOMHAIIMY JIEMEHTOB H. IMOJACYUTATHUX YHUCIIO.
Pa3bsicHsieTcs KOMOMHATOPHOE IPABUIIO YMHOXKEHUS, KOTOPOE UCIIONHATCS B JAJIbHEHUIIEM IPU BbIBOJE (POPMYJI AJIs OJICUETA YKCIIa IEPECTAaHOBOK,
pa3MeleHu ¥ COueTaHu.

[Ipn u3yyeHun 1aHHOrO Marepuaga He0OXOAMMO OOpaTUTh BHUMaHUE O0yUaIoOUIXCs Ha Pa3Inyie MOHATHI «pa3MelleHHe» U «CoueTaHue», ChOpMUpPOBAThH y
HUX YMEHHE ONpeesATh, O KAKOM BHJIe KOMOMHAIMN UJIET pedb B 3aaye.

B nanHoOI#i Teme ydaiiuecs 3HaKOMATCS ¢ HauaIbHBIMU CBEICHUAMHU U3 TEOPUHU BEPOATHOCTENU. BBOAATCS MOHATHS «CilydailHOE COOBITHEY», OTHOCUTENIbHAS
4acTOTay, «BEPOSATHOCTb CIy4yaitHOro coObITHs». PaccMaTpuBaroTCs CTAaTUCTUUECKUIM M KITACCHYECKHH MOJIXO0AbI K ONPEEeICHUIO BEPOSATHOCTH CIy4aiiHOTO
coObITHsl. BaskHO 00paTUTh BHUMaHKHE 00Y4aIOIIKXCS Ha TO, YTO KJIACCHUECKOE OIPEIeTICHIE BEPOSITHOCTH MOYKHO MTPUMEHSTH TOJIBKO K TAKUM MOJIENSIM
peasbHbIX COOBITUH, B KOTOPBIX BCE UCXO/IbI SBJISAIOTCS PAaBHOBO3MOXKHBIMU.

6. IToBTOopenne. UToroBasi KOHTpOJIbHas padoTa (14+2)

OcHoBHas 1eJIb: TTOBTOPEHNE, 0000IIEHHE U CUCTEMAaTU3allus 3HAaHUH, YMEHUH 1 HaBBIKOB 32 Kypc alnre0pbl OCHOBHON 00111€00pa30BaTeIbHOM HIKOJIBI.

I'eomerpus, 9 knace

1. BexkTopsl. MeToa koopaunat (8+10 =18 u)

[TonsTue BexTopa. PaBeHcTBO BekTOpOB. ClI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha Yucilo. Pa3noxkeHne BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM
BekTopaM. KoopnnHate! Bektopa. [Ipocreiimme 3anaun B KoopaAuHaTax. Y paBHEHHS OKPYKHOCTH M NpsIMON. [IppuMeHeHne BEKTOpOB U KOOPAWHAT MPU
pELICHUH 3a/1a4.

Heab:HayunTh 00yUYarOMIMXCs BBIMOIHATH AEMCTBUS HAJl BEKTOpPAMHU KaK HaIllpaBJIEHHBIMHU OTPE3KaMU, YTO BaXKHO JIJIsl IPUMEHEHHS BEKTOPOB B (PU3HKE;
IIO3HAKOMMWTB C UCIIOJIB30BAHUEM BEKTOPOB M METOA KOOPAMHAT IIPU PELIEHUN F€OMETPUUYECKUX 3a/1a4.



Bekrop omnpenensercs Kak HarnpaBJIeHHBINH OTPE30K U IEHCTBUS HaJl BEKTOPAMH BBOJAATCS TaK, KaK 3TO MPUHATO B GU3UKE, T. €. KaK JCHCTBHS C
HanpaBJIeHHBIMU OTpe3kamMu. OCHOBHOE BHUMaHUE JIOJKHO OBITh Y/IE€JI€HO BBIpaOOTKEe YMEHUI BBIMOIHATH ONEPALUU HaJl BEKTOPaMH (CKJIaJAbIBaTh BEKTOPHI
10 MTpaBUJIaM TPEYTOJIbHUKA U MapajljielorpaMMa, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTHU ABYX JIaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHbIN ITPOU3BEACHUIO
JAHHOTO BEKTOpa Ha JJAHHOE YUCTIO);

Ha npumepax nmokaspiBaeTcs, Kak BEKTOPBI MOTYT IPUMEHATHCS K PELICHUIO TEOMETPHUECKUX 3a1ad. JleMoHcTpupyercs 3 peKTHBHOCT TPUMEHEHHS
dbopMyI A KOOPAMHAT CEPEIUHBI OTPE3Ka, PACCTOSHUSA MEXKAY JIByMsl TOUKAMU, YPaBHEHUHN OKPYKHOCTH U MPSIMON B KOHKPETHBIX T€OMETPHUUECKUX
3aJadax, TeM CaMbIM JIaeTCs MPEACTaBIeHHE 00 N3yYSCHUH T€OMETPHUECKUX (DUTYP C ITOMOIIBIO METOJI0B anreOphl.

2. CooTHOIIEHHSI MEKY CTOPOHAMM M yIJIaMH TpeyroJjibHuKa. CkajisipHoe nmpousBeaeHne BeKTopoB (12 )

CuHyc, KOCUHYC U TaHT€HC yria. TeopemMbl CHHYCOB M KOCUHY COB. Perienne TpeyronbHUKOB. CKalsipHOE IPOU3BEIEHUE BEKTOPOB U €0 IPUMEHEHHE B
F€OMETPUYECKUX 3a/1adax.

Iean: pa3BuTh yMeHHE 00YyUaIOIUXCS IPUMEHATH TPUTOHOMETPUUECKUI arrapar Mpy pelieHnH FeOMETPUYECKUX 3a/1a4.

Cunyc u kocunyc jr6oro yriaa ot 0° 1o 180° BBOIATCS C MOMOIIBIO €TUHUYHOMN MOJTYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMbBI CHHYCOB U KOCHHYCOB U
BBIBOAMTCS e1lle oAHa (opMyJIa IJIOMIA TN TPEYTOJILHUKH (TI0JIOBMHA TTPOM3BEICHUS IBYX CTOPOH Ha CHHYC yTJIa MEXKIy HUMH). DTOT anmapar IpUMEHSETCs K
PELICHUIO TPEYTOJIbHUKOB.

CkasisipHO€ ITPOU3BEIEHNE BEKTOPOB BBOAUTCS KaK B (PM3HKe (IPOU3BEACHUE JJI1 BEKTOPOB HAa KOCUHYC yIJla MeXay HUMH). PaccmarpuBatoTcs cBoMCTBa
CKQJIIPHOTO IIPOU3BEJEHUS U €r0 IPUMEHEHHUE ITPU PELLICHUH F€OMETPUUYECKHX 3a/1ay.

OcHOBHOE BHUMAHHUE CIIEAYET yJIEIUTh BHIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHHH TPUTOHOMETPUIECKOTO aIapaTa Mpy PEeHIeHUH TeOMETPUIECKHX 3a/1a4.
3. 11uHa OKPYKHOCTH M IJIoaab kpyra (12 v)

[IpaBunbHbIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIIMCAaHHAsI OKOJIO PaBUIILHOTO MHOTOYI'OJIbHUKA U BIIUCaHHast B Hero. [locTpoenne npaBUiIbHBIX
MHOTOYTOJIbHUKOB. [[nrHa okpyxHoctu. [1nomane kpyra.

Heab: pacimputh 3HaHHE 00YyYaIOIIUXCSI O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHS IJIMHBI OKPY>KHOCTH U IIJIOLIAAN Kpyra U GOpMYJIbl Ul UX
BBIUNCJICHHUS.

B Hauaine Tembl gaetcs onpeesneHre NpaBuIbHOIO MHOTOYTOJIBHUKA M PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX, ONUCAHHON OKOJIO MPaBUIILHOTO
MHOTOYI'OJIbHUKA ¥ BOIMCAHHOMU B HETO. C MOMOILBIO ONTMCAHHON OKPY>KHOCTH PELIAOTCS 3a/1a4d O NOCTPOECHUHU IIPABUIIBHOTO IIECTUYTOJIbHUKA U
MPABWIBHOTO 2J1-yTOJIbHUKA, €CIU J1aH MPABUIIbHBIN JI-yTOJIbHUK.

®opMmyibl, BEIpaXKarolye CTOPOHY IPABUJIBHOTO MHOTOYTOJIBHUKA U PaJIlyC BIIMCAHHOW B HETO OKPY>KHOCTH YE€PE3 paANyC ONMMCAHHON OKPYKHOCTH,
UCIOJIb3YIOTCS IPY BbIBOJI€ (POPMYJI JUIMHBI OKPYKHOCTH U IUIOIIAIM Kpyra. BeIBoj onupaercs Ha HHTYUTUBHOE MIPE/ICTaBICHHE O Mpeernie: Ipu
HEOTPAaHUUYEHHOM YBEJIMYEHUH YUCIIa CTOPOH NPaBUIIBHOIO MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPYXXHOCTB, €70 IIEPU METP CTPEMUTCS K JJINHE ITON
OKPY’KHOCTH, a IJIOL[a/1b — K IIOMIAJHN Kpyra, OrpaHUYE€HHOTO OKPYXHOCTBIO.

4. IBuzkenus (8 4)

OTtoOpakenue miockocty Ha ceds. [Tonstue numxenus. OceBas u 1ieHTpanbHas cuMMeTpud. [lapamiensHseiil nepenoc. [loBopot. Hanoxenus u ABuXeHUS.
Iesb: MO3HAKOMHUTH O0YYAIOIUXCS C TIOHATHEM JIBUKEHHS U €ro CBOMCTBAMH, C OCHOBHBIMM BUIAMHU JBIMKEHH, C B3aMMOOTHOILICHUSMHU HAJIOKEHUN U
JIBIDKCHHUH.

JIBI>KeHME MII0CKOCTH BBOJUTCS KaK OTOOpakKeHHUE MIIOCKOCTH Ha ce0sl, COXpaHSIOIIee pPacCTOsSTHIE MeX Ty ToukaMu. [Ipu paccMOTpeHHH BUIOB JABHKEHUH
OCHOBHOE BHHUMAaHHE yJIESAETCS IOCTPOEHUIO 00Pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJbHUKOB IIPU OCEBOM 1 EHTPAIbHONH CUMMETPUSX, TapaieIbHOM
nepeHoce, nmosopote. Ha a3 pexrHpIx mpumepax nokassiBaeTcs MpUMEHEHHE ABMXKEHHUM MTPU PEeILICHUH T€OMETPHUYECKUX 3ajay.



HKBUBAJICHTHBIMU: JII000E HAJIOKEHUE SBJISACTCS IBUKEHHUEM INIOCKOCTH U 00paTHO. M3ydyeHune 1oKa3aTenbCTBa HE SIBIISIETCS 003aTeIbHBIM, OJTHAKO CIIEAyeT
paccMOTpETh CBA3b MOHITUN HATIOKEHUS U IBUKECHHUS.

5. HauanbHble cBeleHNs U3 cTepeoMeTpuu (8 4)

[Tpenmer crepeomerpun. I'eomerprueckue Tena U NOBEPXHOCTH. MHOIOrpaHHUKU: IPU3Ma, Mapajuleenunes, TupaMuaa, GopMyJibl Ui BEIUUCICHUS UX
00beMoB. Tena 1 MOBEpXHOCTH BpallleHHs: HWIMHAP, KOHYC, cdepa, map, GopMyIisl 11 BBIYUCICHHUS UX 00BEMOB.

Iesb:1aTh HAYaILHOE NPECTABICHUE O TeJaX U MOBEPXHOCTAX B IPOCTPAHCTBE; IO3HAKOMUTD YUAIIUXCsl C OCHOBHBIMU ()OPMYJIaMU /7Sl BBIYUCIICHUS
IUIOINAAeH IOBEPXHOCTEH U 0OBEMOB TE.

PaccMmoTpeHnue mpocTelmx MHOTOIpaHHUKOB (IIpU3MBbl, Tapajuleienunesa, IMpaMu/sl), a TAKKe Tel U TOBEPXHOCTEH BpalleHus (LIINHIPa, KOHYCca, CQepsl,
I1apa) MPOBOJMUTCS HAa OCHOBE HATJIATHBIX MTPEICTABICHUN, 0€3 MPUBIICUCHHS aKCUOM cTepeoMeTprun. DopMyJIbl 1715 BHIYUCICHUS 00bEMOB YKa3aHHBIX Tell
BBIBOZSITCS Ha OCHOBE npuHIMna KaBanbepu, GopMyIbl JUIsl BBIYUCIEHUS IUIOMAieH OOKOBBIX TOBEPXHOCTEN LIMJIMHPA U KOHYCA MOJIy4YaroTcs ¢ TOMOLIbIO
pa3BepTOK 3TUX MOBEPXHOCTEH, (popmyria miomanu chepsl IpUBOAUTCS 6€3 000CHOBAHHUS.

6. 06 akcmomax reomerpum (2 4)

becena 06 akcuomax reomeTpumu.

Heasb: 1ath 6osee riry00oKoe NPeACTaBICHNE O CUCTEME aKCHOM IUTAHUMETPUU U aKCUOMAaTHYECKOM METOJIE.

B nanHO#1 Teme paccka3bpiBaeTCs O pa3IMYHBIX CUCTEMaX aKCHOM T€OMETPHH, B YACTHOCTH O Pa3IMYHBIX CII0c00aX BBECHHS MOHATHUS paBEHCTBA PUTyp.
IloBTOpenue. Pemenne 3aga4 (8 4)

Heasn: [loBTOpeHune, 0000111eHNE U cUCTEMaTU3alUsl 3HaHUH, YMEHHUI 1 HaBbIKOB 3a Kypc reoMeTpuu 7-9 Kiiaccos.



3.KajienpapHo-TeMaTu4eCcKuii mjiaH

Ne Tema ypoka Hara Hara
1o IJIAHY (paxkTHyeckas
IloBTOpEHue 5
1 [ToBropenue. ToxecTBeHHbIE TPeoOpa30BaHUsI. 1.09
2 IToBTOopenue. CTeneHsb C IENIBIM ITOKa3aTelIeM 4.09
3 [ToBTOpenue. Pemenue ypaBHEHMI U CHCTEM YpaBHEHUI 5.09
4 IToBTOpeHue. Pemenre HepaBEHCTB M CUCTEM HEPABEHCTB PerieHue 3a1ad. 6.09
5 BxopmHast KOHTpOIBHAS paboTa 7.09
CaoiicTBa ¢pynkumii. Kagparuunas ¢pynxkuus (22)
6 Oyuknusa. O0nacTh onpeaeneHus U 001acTh 3HaYeHUH QyHKIUN 8.09
7 Oynkuus. O6nacTe onpenenaeHus U 00J1acTh 3HaYCHUH QYHKITUU 11.09
8 DYyHKIUA U €€ CBOWCTBA 12.09
9 QDyHKIHS U ee CBOICTBA 13.09
10 KBaapaTHBIN TpeX4JIeH U €r0 KOPHH. 15.09
11 KBaapaTHbBIN TpeX4JIeH U €ro KOPHH. 18.09
12 PasnosxeHne KBa[paTHOTO TpeXwieHa Ha MHOKUTEIN 19.09
13 Pa3no)xeHne KBapaTHOTO TPEXWIEHA HA MHOXKUTEIN 20.09
14 KonTposbHas padora Nel «@ynkuum u ux cpoiicrea. KpaapatHslii Tpexujien» 21.09
15 PaGora Haj ommbkamu. Keanpartuunas ¢pyskuus u ee rpaduk. OyHKIHs y =ax”. 22.09
16 KBaapatuunas GpyHKIus 1 ee rpadux. OyHKIHs Y= aX’,ee rpaduK i CBOICTBA 25.09
17 KBaapatuunas GpyHkuus u ee rpaduk. Iloctpoenne rpaduka GyHKmaE y= ax” + n. 26.09
18 KBanpatnunas @yHkuus u ee rpaduk. [Tocrpoenue rpaguka pyHkimmn y= ax2 + n. 27.09
19 KBanparnunas gysakuus u ee rpaduk. [loctpoenue rpaduka pyHkimm y= a(x - m)2 28.09
20 KBanpatuunas ¢pyHkims u ee rpaduk. [locrpoenue rpaduka GyHKIHU y= a(x - m)2 29.09
21 [Toctpoenue rpaduka pyHkimm y=a(x - m)2 +n 2.10
22 KBanpatnunas GyHkius u ee rpaduk. [Toctpoenne rpaduka kBagpaTHaHON QyHKIUH. 3.10
23 [Toctpoenue rpadrka KBaApaTUIHON (QYHKIIHH. 4.10
24 Crenennas Gpynkuus. OyHxius y = X' 5.10
25 Crenennas ¢pynkuus. Kopenb n-ii creneHu 6.10
26 Crenennas ¢pyakius. Kopens n-it crenenu. CreneHs ¢ pariioHaIbHbIM OKa3aTeJIEM. 9.10
27 KonTpoubHnas padoraNe 2 nmo teme «KBagparuyHasi v creneHHasi (pyHKIHMH» 10.10

BekTopbl. Metoa koopaunar (18)




28 AHanu3 KOHTpoJbHOHM paboThl. [TonsTHE BekTopa. PaBeHCTBO BekTOpOB. OTKIIaBIBAaHIE BEKTOPA OT 11.10 11.10
INAHHOU TOYKU

29 Cymma 1ByX BekTOpoB. CyMMa HECKOJIBKMX BEKTOPOB. BblunTanne BEKTOpOB 12.10 12.10

30 Pemenue 3amay no teme: «Cl10)KE€HUE M BBIYUTAHUE BEKTOPOB) 13.10 13/10

31 YMHOKEHHE BEKTOpa Ha YUCIIO 16.10 16/10

32-33 [IpumMeHeHrne BEKTOPOB K PEIICHUIO 3a/1a4 17.10 17.10
CpenHsist IMHUs Tpareuuu 18.10

34 Pazno)xeHue BeKTOpa 1o JABYM HEKOJUJIMHEAPHBIM BEKTOPAM 18.10 19.10

35 Koopaunarsl BekTopa 19.10 20.10

36 [Tpocreiimme 3agaun B KOOpIUHATAX 20.10

37-38 [Ipocreiimue 3a1a4u B KOOPAMHATAX 23.10

39 YpaBHEHHE OKPY)KHOCTH 24.10

40 YpaBHeHHE IPAMOI 26.10

41 YpaBHEeHME OKPYXHOCTHU U NpsAMoi. Pelenue 3aaay. 27.10

42-43 Pemenue 3amay mo reme «MeToa KOOpAMHATY 6.11

44 Pemenue 3amay mo reme «MeToa KOOpAMHATY 7.11

45 KonTposbHas padora Ne 3 «MeTtoa KoopauHAT» 8.11 23.10
YpaBHeHUs] U HEPABEHCTBA ¢ O/IHON NepeMeHHoii 14

46 Pabota Hax ommbOkamu. Llenoe ypaBHeHHE U €0 KOPHU 9.11

47 YpaBHEHMUs], IPUBOJUMBIE K KBaJPATHBIM 10.11

48 YpaBHeHMs1, IPUBOIMMBIE K KBaJPaTHBIM 13.11

49 JlpoOHBbIe paloHaIbHbIE ypaBHEHHUS 14.11

50 JpoOHbIe panioHaIbHbIE YPaBHEHUS 15.11

51 JlpoOHBbIe palMoHaIbHbIE ypaBHEHHUS 16.11

52 JIpoOHble palnoHanbHbIe YpaBHEHUS 17.11

53 KonTpoubnas padora Ned 1.12
10 TeMe: «YPaBHEHHUs C O/IHOM NepeMeHHOoi»

54 Pabota max ommbkamu. Permenne HepaBeHCTB BTOPOM CTETICHH C OJHOU MEPEMEHHOM 4.12

55 Pemenne HepaBEHCTB BTOPOM CTENEHH C OTHOM MEPEMEHHON 5.12

56 Pemenre HepaBeHCTB METOJIOM HHTEPBAJIOB 6.12

57 Pemenne HepaBEHCTB METOOM MHTEPBAJIOB 7.12

58 O6o0maromuii ypok «YpaBHEHUSI 1 HEPABEHCTBA C OJHOW MEPEMEHHON 8.12




59 KonTpoJsbHnasi padora NeS no teme: «HepaBeHcTBa ¢ 0HOM NepeMeHHOI» | 11.12
CooTHOLIEHUSI Me KTy CTOPOHAMH H YIJIaMH TPeyrojbHuka. CkajsipHoe Npou3BeleHHe BeKTOpPoB 124.

60 Pabota Hax ommbkamu. CHHYC, KOCHHYC M TAHT€HC yTJiia 12.12
61 OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYJIbI IPUBEACHHUS. 13.12
62 DopMyITBI TSI BBIYMCICHUS KOOPJAMHAT TOYKH 14.12
63 Teopema o TIOMIAIU TPEYroJbHUKA 15.12
64 TeopeMbl CHHYCOB U KOCHHYCOB 18.12
65 Pemenue TpeyroibHUKOB 19.12
66 W3meputenbHbIe paboThI 20.12
67 CxajsipHO€ NMPOU3BEJICHUE BEKTOPOB 21.12
68 CKaJIIpHOE MTPOU3BEICHNUE B KOOPAMHATAX 22.12
69 [TpumMeHeHne CKaJIIPHOTO MTPOM3BEICHUS BEKTOPOB MPH PEIICHUH 3a/1a4 8.01

70 Pemenue 3a1ay. COOTHOLIEHUS] MEKy CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA 9.01

71 KontpoabHasi padoraNe 6 «CooTHomeHus B Tpeyrojbuuke. CkajsipHoe npousBeneHue Bekropos» | 10.01

YpaBHeHUs 1 HEPABEHCTBA € IByMs llepeMeHHbIMH 17 4.

72 Pabora Hax ommbkaMu. YpaBHEHHUE C IByMS IEPEMEHHBIMU U €ro rpaduk 11.01
73 YpaBHeHUE ¢ IByMsI IEPEMEHHBIMHU H €ro Tpaduk 12.01
74 I'padmyeckuii cnocoO peneHus: CUCTeM ypaBHEHUN 15.01
75 I'padpraeckuii ciocoO penieHust CUCTEM YpaBHEHUN 16.01
76 I"'paduueckuii crocod peneHns CUCTEM YpaBHEHU N 17.01
77 Penienne cuctemM ypaBHEHHI BTOPOM CTENIEHU 18.01
78 Pemenue cucreM ypaBHEHUI BTOPOW CTENEHH 19.01
79 Penienne cuctemM ypaBHEHHI BTOPOM CTENIEHU 22.01
80 Pemenue 3a/1a4 ¢ MOMOIIBI0 CUCTEM YPaBHEHHUI BTOPOW CTCIICHH 23.01
81 Penienne 3a1a4 ¢ MOMOUIBIO CUCTEM YPABHEHHMM BTOPOM CTENIEHU 24.01
82 Pemenue 3a/1a4 ¢ MOMOIIBI0 CUCTEM YPaBHEHHUI BTOPOW CTCIICHH 25.01
83 Konumponvnasa paboma Ne 7 no meme: « Ypaguenus ¢ 08yms nepemeHHbIMu» 26.01
84 Pabora Haj ommbkamu. HepaBeHCTBa ¢ IByMsl TepeMEHHBIMU 29.01
85 HepaBeHcTBa ¢ 1ByMs IepeMEHHBIMU 30.01
86 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 31.01
87 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 1.02

88 Konumponvnaa paboma Ne 8 no meme: «Hepagencmea c 08ymsa nepemennvbimuy 2.02

JlJIMHA OKPY/KHOCTH M ILIOIaAb Kpyra 12




89 Pabora Haj ommOkamu. [1paBuIbHBIN MHOTOYTOJIEHUK 5.02
90 OKpYXHOCTb, OIMCAHHASI OKOJIO TPAaBUIIBHOTO MHOTOYTOJIbHUKA M BIIMCAHHAS B TIPABUIIbHBIH 6.02
MHOTOYTOJIbHUK
91 DopMyIIbl [T BBIYUCICHUS TIONIAIU MPABHIILHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U Pajiyca 7.02
BIIMCAHHOW OKPYXKHOCTH
92 Pemenue 3amau o teme: «lIpaBUIbHBII MHOTOYTOJIBHUK) 8.02
93 JlmnHa OKPY)KHOCTH 9.02
94 JnmuHa okpyxHocTH. Pemenue 3amau 12.02
95 [1nomans Kpyra u KpyroBoro ceKTopa 13.02
96 [Tnomane kpyra u KpyroBoro cekropa. Pemenue 3agau 14.02
97 0606mmenue o teme: «Jlmna okpyxHoctu. [lnomans kpyra» 15.02
98 Pemenue 3a1a4 o teme: «J{1MHa OKPY>KHOCTH M TUIOIIAH KPyTra 16.02
99 Pemenune 3aa4 no teme: «J{mmHa OKPY>KHOCTH U TUIOHIA/Ib KPyTray 19.02
100 Koumponvnas paboma Ne 9 no meme: «/[nuna okpyyscnocmu u niouiadv Kpyza» 20.02
ApudmMernyeckasi 1 reoMeTpuUecKasi mporpeccuu 154.
101 Pabora nag ommbkamu. [locinenoBarensHOCTH 21.02
102 [TocnenoBarenbHOCTH 22.02
103 Ornpenenenne apudmeTrnaeckoi nporpeccuu. GopMya 1m-ro yjaeHa apuhMeTHIECKON MPOrpecCuu 23.02
104 Onpenenenue apupmernyeckoi nporpeccuu. Popmyna n-ro wieHa apuPpMeTudeckoi Nporpeccuu 26.02
105 Dopmysia CyMMBI 11 IEPBBIX YJICHOB apU(METHUECKON MPOTPECCHH 27.02
106 @dopmyIia CyMMBI I IEPBBIX WIEHOB apU(PMETHUECKON Iporpeccuu 28.02
107 @dopmyIia CyMMBI I IEPBBIX YWIEHOB apu(PMETHUECKON Iporpeccuu 1.03
108 Konmponsnas paboma Ne 10 2.03
no meme: « Apugpmemuuecxkas npozpeccusny
109 Pabora Hag ommbOkamu. OnpeneneHne reoMeTpudeckoi mporpeccun. @opmyna m — ro 4ieHa 5.03
reOMEeTPUYECKON MPOrpeccuu
110 OmnpeieneHne reoMeTpuIecKoit mporpeccun. @opmysa I — ro 4wieHa reOMEeTPHISCKON IPOTPECCHH 6.03
111 @Popmysia CyMMBI 11 IEPBBIX YJIEHOB FEOMETPUUECKON POTPECCUH 7.03
112 dopmyIia CyMMBI I IEPBBIX WICHOB F€OMETPHUIECKOH MPOTPECCHU 6.03
113 @Popmysia CyMMBI 11 IEPBBIX YJIEHOB F€OMETPUUECKON IPOTPECCUU 9.03
114 @Popmysia CyMMBI 11 IEPBBIX YJIEHOB FEOMETPUUECKON IPOTPECCUH 12.03
115 Konmponsnas paboma Ne 11 13.03

no meme: «Feomempuuecxaﬂ npozpeccus)




JBu:keHus 84.

116 Pabora Hag ommoOkamu. [loHsiTHE OBMKEHUS 14.03
117 CBolicTBa ABWKCHUIA 15.03
118 Pemenue 3amay no reme «Ilonsitue aemxenus. OceBasi M ICHTPaIbHA CUMMETPUN 14.03
119 [TapannensHbIi IEpEeHOC 15.03
120 IToBopoT 16.03
121 Pemenne 3ama4 no teme: «llapannensubiii nepenoc. [ToBopoT» 19.03
122 Pemenue 3ama4 o Teme: «JIBrkeHue» 20.03
123 Konmponvnas paboma Ne 12 «/[eusxcenusn, 21.03
DJieMeHTbl KOMOMHATOPUKH M T€OPUH BeposiTHOCTeli 13 4.

124 Pabora Hag ommbOkamu. [IpuMepbl KOMOMHATOPHBIX 33124 22.03
125 ITpumepsl KOMOMHATOPHBIX 337124 23.03
126 IlepectanoBKU 4.04

127 ITepecTanoBKH 5.04

128 Pasmemenus 6.04

129 Pazmemnienus 9.04

130 CoueraHus 10.04
131 Coueranus 11.04
132 Perenrie KOMOMHATOPHBIX 3a]a4 12.04
133 OTHOCHTEIbHAS YaCTOTA CIYYAHOTO COOBITHS 13.04
134 BeposTHOCTh paBHOBO3MOXKHBIX COOBITHI 16.04
135 Penenne 3a1a4 1o TEOpUM BEPOSITHOCTEN 17.04
136 Konumponvnas paboma Nel3 no meme: «Kombunamopuka u meopus eeposmnocmeir» 18.04

HauajbHble cBeJleHNUs U3 cTepeoMeTpuu 8 4.

137 Pa6ota nag ommbkamu. [Ipeamer crepeomerprn. MHOrorpaHHUK 19.04
138 ITpusma. [Tapannenenunesn. 20.04
139 [Tpu3ma. [Tapamnenenuren 23.04
140 [Tupamuna. Pemenue 3agau 24.04
141 [unmusp 25.04
142 Konyc 26.04
143 Cdepa n map 27.04
144 Pemrenue 3amau. Tena 1 TOBEpXHOCTH BpaIICHUS 30.04

00 akcuomax crepeoMeTpum 2 4.




145 006 akcuoMax MJIaHUMETPUHU 1.05
146 00 akcroMax TUIAHUMETPUH 2.05
IoBTOpeHue 24 4
147 ToxnecTBeHHBIE PEOOpa3OBaHUS 3.05
148 ToxxecTBeHHbIE TPEOOPa30BaAHUS 4.05
149 I'padpuku dyaxmmit 7.05
150 I'padpuku dyaxImin 8.05
151 YpaBHEHUs], HEPABEHCTBA, CUCTEMBI 9.05
152 YpaBHEHUsI, HEPAaBEHCTBA, CHCTEMBbI 10.05
153 YpaBHEHUsI, HEPABEHCTBA, CUCTEMBbI 11.05
154 Apudmerndeckas 1 TeOMEeTpUIECKas MPOTPECCUU 14.05
155 ApudmeTrnueckasi 1 reOMeTpUYEeCcKasi IpOrpeccuu 15.05
156 DeMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEH 16.05
157 DneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH 17.05
158 TexkcToBbIe 3a1a4H. 18.05
159 TekcroBbIe 3a1a4U. 21.05
160 [ToBTOpenue no reme «HauanbHble reomeTpuyeckue ceenenus. [lapamienbHplie npsmbie» 22.05
161 TpeyroapHUKH 23.05
162 TpeyronbHUKN 24.05
163 OKpy>KHOCTb 25.05
164 YeTplpexyroJbHUKA. MHOTOYTOJIbHUKH
165 YeTblpexyroapHUKA. MHOIOYTrOJIBHUKI
166 Bekropsl. MeTon koopuHar.
167 BekTops!
168-169 | Konmponavnas paboma Ne 14. Hmozoeas paboma
170 Htorossiii ypok




