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1.IINTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA

1.1. Heap 1 3a7a4M JUCHUATIIAHbBI

Heabio ocBoeHMsi IMCHUILIMHBI «[IpakTHKyM IO pEHICHUIO 3a1ad 3JIeMEHTapHOU
MaTeMaTUKN» SBISETCS (OpPMUpPOBaHME NPO(ECCHOHANBHBIX KOMIETECHIUH Yy CTYACHTOB Ha
OCHOBE OOy4YEeHHS MX 3JIEMEHTapHOW MaTeMaTHKe, YriyOJIeHHBIX 3HAHUH 00 HIesX U METO/ax B
00JIaCTH MaTEeMaTHKH B €€ COBPEMEHHOM ITPECTaBICHHH.

3agayu AMCHMIIMHBI:
-popMupoBaHUEe MaTEMaTHYECKON KYIbTYphI, 00CCIICUNBAIOIICH MOHMMAHUE B3aUMOOTHOIIICHUS
TEOPUU U MPAKTHKH, IIUPOKOTO MAaTEMATHUUYECKOTO KPyro3opa Kak B COAECPKATEIbHOM, TaK U B
HUACHHOM IJIaHaX;
-yIIIYyOJICHHE M pacIIupPeHUE UMEIOIINUXCS Yy CTYJASHTOB 3HAHHMM 1O AJIEMEHTAapHOW MaTEeMaTHKeE,
3HAKOMCTBO CTYAEHTOB C HEKOTOPHIMU HOBBIMU METOJIaMHU M IPUEMAMM PEILICHUS 3a/a4;
-pa3BUTHE TBOPYECKOTO IMOTEHIIMAJA CTYACHTOB, HEOOXOIMMOIO I PEIICHHS MPUKIATHBIX
3aj1ad.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHHs

B pesynprare OCBOGHHS JAHHOW JUCHUIUIMHBI Yy oOOydaromuxcsi (HOpMHPYHOTCS
CIITYIOIIHE KOMITETCHIINH:
CIIK-1. CriocobeH Kk opraHu3aliy CaMOCTOATEIbHON PabOThI 0OYYAIOIIUXCS IO 00pa30BaTEIbHBIM
nporpaMmMaM B 00pa3oBaTeIbHBIX OPraHU3AIMSIX COOTBETCTBYIOIIETO YPOBHS 00Pa30BaHHUSL.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
IMPOI'PAMMBbI
Hucuunnuna BxoautT B binok OT]] «®PakynbTaTuBHBbIE TUCHUILUIMHBI (MOIYIH)» U
ABIsieTcs (haKyJIbTaTUBHOM TUCIMITIIHHOM.
JlaHHast AMCUMIUIMHA HampaBjieHa Ha (OpMUPOBAaHUE YIIyOIeHHBIX 3HAHUN 00 HIesx U
MeTo/ax B 00JIACTH MAaTEMATHKH B €€ COBPEMEHHOM TIPEJICTABIICHUH.

3. ObEM U COAEPXKXAHUE JUCHUITJINHBI
3.1. O0beM IUMCHHUILIAHBI

Popma o0ydeHHs
IMoka3aTenb 00beMa TUCHUTIMHBI
QOunas
O0beM AUCHUIUTUHBI B 3a4€THBIX €UHHIIAX 4
OO0BeM TUCIMIUIMHBI B 4acax 144
KonTakTHas pabora 56,4
[TpakTHyeckue 3aHsTHS 56
KoHTakTHBIC 9achl HA TPOMEKYTOUYHYIO aTTECTAIHIO: 0,4
3auer 0,4
CamocrositenpHas pabora 72
Kontposb 15,6

dopma NpoMeKyTOUHOM aTTecTallly: 3a4eT Bo 2 ceMecTpe Ha 1 kypce u B 3 cemecTpe Ha
2Kypce.

3.2. Conep:xkanue TUCHUNIHHDI



HaumenoBanue pa3jaesioB (TeM)
AMCUUILIMHBI C KPATKUM CO/IepPsKaHUEM

KoanuyecTBo
4acoB

IIpakTuyeckue
3aHATHUSA

Tema 1. UnciioBas JTHHUS S
Tema 2. ToxXaeCTBEHHBIE TPe0OPa30BaAHUS 5
Tema 3. YpaBHEHHMs U CUCTEMbI YPABHECHUM 6
Tema 4. HepaBeHCTB S
Tema 5. DyHKIIUU U rpapUKU S5
Tema 6. OCHOBBI MATEMAaTUYECKOI'0 aHAIM3a 5
Tema 7. JIONOJHUTENIbHBIEC BONPOCHI MIKOJIBHOTO Kypca anreOpbl 5
Tema 8. CoBpeMEHHBIC TEOPETHYCCKHE IOAXOIbI K (HOPMHUPOBAHUIO 5
MaTeMaTHIeCKoi rpamotHocTH (Pisa)
Tema 9. 3yyeHune 3JIeMEHTOB IIJIAaHUMETPUU S
Tema 10. I3ydyeHue 21eMEHTOB aHAUIUTUYECKON T€OMETPUHI 5
Tema 11. /lononHUTENBHBIE BONPOCHI IIKOJBHOIO Kypca T€OMETPHH 5
Hroro: 56
4, YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOHIUXCH
Tembl ns Koua- DopMbl Meroaunuyecko | PopMsl
N3yyaemeble
CaMOCTOSITEJIbHO BO | CAMOCTOSITEJIBH e OTYETHOCT
BOTIPOCHI .
ro M3y4eHus 4acoB 0i1 padoThI olecreyeHune "
Tema 1. JMccnenoBanue 18 Pabota c VYyebHo- PacueTnas
Pemrenne 3amau (YHKIIMOHATBHBIX JUTEPATYpO U | METoJuuYecKoe | paboTa,
C UCIOJIB30BaH MoJiernei ¢ CEThIO o0ecrieueHne | KOHCIEKT
ueM rpaukoB 1 OMOIIbIO WHrepHer, JUCHUNIIMHBI
Gynxumii IPOMU3BOJHOM pacueTHas
GynKIuH. pabota
2. 3a1a44 Ha
ONITUMHU3AIHIO
Tema 2. Pemienne | 1. Addunnsie 18 Pa6ora c Y4eOHo- Pacuernas
TUIAHUMETPHU 3a1a4H. JMTEPATYpOil U | MeToJuuYecKoe | pabora,
YeCcKHUX 3a7a4 2. Metpuuec CEThIO obecriedeHrue | KOHCHEKT
KHeE 3aJ]a4H. Uurepner, MUCIUILINHBI
1.OceBas pacueTHas
CHUMMETPHSI B pabora
pemeHnun
3ajad.
2.




[Tapannen
bHBIN
MEepPEeHocC B
pelieHun
3ajad.
3.lentpan
bHas
CUMMETPU
1B
pelieHun
3ajad.

4. IloBopoT B
pelieHun
3a1a4.

5. [Ipeobp

a30BaHUE

noxo0us B

pelieHnn

3ajad.

6. MuBepcust B
pelieHun
3azad.

Tema 3. Pemenue
CTEpPEOMETpH
YeCKHUX 3a1a4

1.Crepeomerp
WYECKHE

3a1aun Ha
BBIYHUCIICHHE:
MIPU3MBI,
MMUPAMU/IBI

2. Bpruncnenue
paccTosHu u
YIJI0B npu
perieHnu
CTEpeOMEeTprYEC
KHUX 3aJ1a4.

3.MHororpaHHUKHN

u chepa.

18

Pa6ora c
JUTEPaTypou U
CETBIO
WHTepHrer,
pacueTHas
pabora

VYuebno-
METOIUYECKOE
obOecrieueHue
IACIATUINHEL

Pacuernas
pabora,
KOHCIIEKT

Tema 4,
Pemenue
YpaBHEHUH,
HEPABEHCTB UUX
CHCTEM

Pemenue 3a1au ¢
MapaMeTPOM:
YpaBHEHUS,
HEpPAaBEHCTBA, X
CUCTEMBI

18

Pabora ¢
JUTEPaTypou U
CETBIO
WHTepHer,
pacueTHas
pabora

VYuebHo-
METOIMYECKOE
obecrieuenue
JUCHUITIITUHBI

Pacuernas
pabora,
KOHCIIEKT

Hroro:

72

5.@0H]I OIIEHOYHBIX CPEJCTB JIJISI TPOBEJAEHWS TEKYIIEW U
MPOMEXYTOYHOM ATTECTAIIMM IO JUCIHUATIJIMHE

5.1. Ilepeyenp KOMNETEHIUH ¢ YKa3aHUeM ITanoB ux GopMupoBaHusi B poiecce
0CBOECHUS100pa30BaTEIbHOM NPOrpaMMBbl

‘ KO}I 1 HAUMCHOBAHHUEC KOMIICTCHIINH

\ Jrtanbl GopMHUPOBAHHUS




CIIK-1.
CaMOCTOSTECIbHOM
00pazoBaTenbHBIM
00pa3zoBaTebHbIX

Cnocoben K

paboThI
nporpaMmam

OpraHu3aIusIX
COOTBETCTBYIOILIETO YPOBHS 00pa30BaHMUsL.

OpraHu3aIuH
oOyJaromuxcs

1o
B

1. PaGoTa Ha y4eOHBIX 3aHITHSIX.
2. CamocTosTenbHas padbora.

5.2. Onncanue moka3zarejeii 1 KpUTepHeB OLEHHMBAHUS KOMIETEHIHMH HAa Pa3IMYHBIX
Tanax ux (pOpMUPOBAHUS, ONIUCAHUE IIKAJ OLlEHUBAHUSA

Ouenu | YpoBeHb Jdran Onucanue Kpurepun HIkana
Baemble | chopmup | GopmMupoBaHH nokasareJiei OLICHMBAHHUS | OLCHMBAHU
KOMIIeT o- | |
€HUHMH | BAHHOCT
U
CIIK-1 | Iloporor | 1.PabGota Ha | 3HaTh: VYcrHblii [IIxana
BIii y4eOHBIX -METObI orpoc, OLICHUBAHMUSI
3aHSTHSIX. OpraHu3aluu KOHCIIEKT, YCTHOT'O
2.CaMOCTOSITENb | CAMOCTOATENbHON pacueTHas orpoca
Has pabora. paboThI pabora [xana
o0yJaromuxcst npu OLICHUBAHMUSI
M3Y4YE€HUU BOIIPOCOB KOHCIIEKTa
AIIeMEHTapHOMN [Mkana
MaTeMaTHKH, OLICHUBAHMUSI
YMerTs: pacdeTHOU
-cobupath 1 paboThI
CUCTEeMAaTU3UPOBATh
MPaKTUYECKU I
Marepuan
[Tponsun | 1.Pabora Ha | 3HaTh: YcerHbII [Ixana
YTBII yueOHBIX - METOJIbI orpoc, OLICHUBAHMUSI
3aHSITHSIX. OpraHu3aluu KOHCIIEKT, YCTHOTO
2.CamMOCTOATEND | CaMOCTOSTENBHON pacueTHas ornpoca
Has pabora. paboThI pabora [xana
00yyaromuxcst npu OLICHUBaHUS
M3Y4YE€HUU BOIIPOCOB KOHCIIEKTa
AJIEMEHTAPHOU [ITkana
MaTeMaTHKH, OLICHUBaHMS
YMerTs: pac4yeTHOU
-cobupath 1 paboThI
CHUCTEMATU3UPOBAT
b ITPAKTHYECKUI
Marepuan
Bmanets:
-YMEHUSIMU
CaMOKOHTPOJIS U
CaMOOLICHUBaHU
IIpU pEelIeHNH 3a]a4

Onucanue MKAaJ OLICHUBAHUS.




IIIkaja oueHUBaHUsA YCTHOIO ONpoca.

Kpurepuit onenuBanus banel
JlaH BepHBIil OTBET HA BOMPOC 110 JICKIIMOHHOMY MaTepraity 0,5-1
JlaH HeBepHBIN OTBET HA BOMPOC IO JEKIIMOHHOMY MaTepuany 0
MakcuMaabHOE KOJIMUECTBO OaJIJIOB 1

Ikana oueHMBaHMsI pAaCcYeTHON PadOTHI.

Kpurepuit onenuBanus baner

Bce 3amanus BBINOJIHEHBI MPABUIIBHO, 0OOCHOBAHBI MOJYYEHHBIE PE3YJIbTAThl,
ogopmiIeHO 1o 00pasily, COOTBETCTBYET MPEIbSIBISIEMbIM TPEOOBaHUSIM

Bce 3alaHuA  BBIIOJHCHBI NPAaBUJIIBHO, HO HCT O60CHOBaHI/IH MOJIYYCHHBIX
PE3yNbTaTOB (B 3aBUCHMOCTH OT KOJIMYECTBA M CTETICHH MMEIONIUXCS OMUOOK 1 7-6
HEJI0YETOB)

[TpaBmibHO BBITONIHEHO 60%-80% Bcex 3amaHmii, HO HE OOOCHOBAHBI
HOJTYYEHHBIE PE3YJIbTAThI

[TpaBuibHO BbIONHEHO 50% Bcex 3aaaHuil, OOOCHOBaHBI IOJTYYECHHbIE
PE3YJIBTAThI

[TpaBuiibHO BhINONHEHO 50% Bcex 3aJaHuil, 000CHOBaHBI HE BCE MOJYYEHHbIE
pe3ynbTaThl (B 3aBUCUMOCTH OT KOJIMYECTBA U CTENEHU UMEIOUINXCS OMIHMOOK U 3-2
HEJI0UYETOB)

[TpaBunibHO BbIMoOHEHO MeHee 50% Bcex 3anaHuii, 000CHOBaHBI MOJTYYCHHbBIE
pe3yJIbTaThl

[TpaBunbHO BbIIONHEHO MeHee 50% Bcex 3azaHuif, He 00OCHOBaHbI
IIOJIyYEHHBIE PE3YJIbTaThI

MaxkcuMalibHOE KOJIMYECTBO 0aIoB 3a OJHO 3aJaHuc 8

[Ixana oneHNBaHUA KOHCIIEKTA

Kpurepuii onieHuBaHUs bamusr

TexkcT pabOThl JIOTMYECKH BBICTPOCH M MaTEMaTHYECKH T'PAaMOTHO H3JI0XKEH,
SCEH BECh XOJ paccyxaeHus. MmerTcs OTBEThl Ha BCE MOCTABJICHHbBIC
BOIIPOCHI, U OHU U3JIOKEHBI HAYYHBIM S3bIKOM, C IPUMEHEHUEM TEPMHUHOJIOTUH, 2
NPUHATOM B uW3ydyaeMoW aucuuiuinHe. IIpencraBineHbl JoKas3aTenbCcTBa
HEO0OXOJMMBIX TEOPEM UCIICJICTBUM U3 HUX

TekcT paboOTHI JIOTMYECKHU BBICTPOEH, MATEMaTHYECKHM TPaMOTHO M3JI0XKEH.
HMMeroTcst OTBETBI HE HA BCE IIOCTaBIEHHBIC BOIPOCHI, OHU H3JIOKEHBI C
IIPUMEHEHUEM TEPMHUHOJIOTMM, TNPHHATOW B HW3y4aeMOM JUCLUIUIMHE. 1
[TpencraBieHsl JOKa3aTeNbCTBAHE BCEX HEOOXOAUMBIX TEOPEM M CIIEICTBUI U3
HUX

Tekct pa6OTBI HC COOTBCTCTBYCT TCEMC UM OTCYTCTBYIOT aIACKBATHOCTH
NEPCAAYUIICPBOMCTOUYHNKA U JTOKA3aTCJIBHOCTh MaTCpHralia

MakcumanbHOE KOJIUYECTBO 0alljIoB 3a OJJHO 3aJaHuc 2

5.3. IlpuMepHbIe KOHTPOJbHbIE 3aJaHUS WM HHbIe MaTepHaJibl, HEOOXOIAMMBbIE IJIs
OLICHKHW 3HAHMH, YMEHHIl, HABBIKOB M (WJIM) ONbITA AeATEJbHOCTH, XapPaKTEPH3YIOIIMX
sranbl (GOPMHPOBAHMS KOMIIETEHUHH B Ipouecce OCBOCHUS 00pa3oBaTeIbHOM
NPOrpaMMblI

IIpumepHbIe 3a1aHusA pacuyeTHOH padoThl Mo TeMe «TexcToBbIe 3a1a4M».




B noHenensHUK aKkIuy KOMITAHUH HOAOPOKAIM Ha HEKOTOPOE KOJIUYECTBO

>BEIIE B.B
pe3yabTaTe OHU CTaldd CTOMTHL Ha JelIeByie, YeM P OTKPBLITUH TOProB B
MoHeACIbHUK. Ha CKOJIbKO IPOIIEHTOB MOA0POKAIN aKIIMK KOMIIAaHUU B
HOHEOEILHUK?
Cwmemanu 4 autpa 15—TIpoIeHTHOro BOJHOI'O pacTBOPa HEKOTOPOI'O BEIIECTBA C 6
JINTPaMH 25—TIpOLIEHTHOIO BOJHOI'0 pacTBOpPa 3TOro ke BemectBa. CKOJIBKO
MPOLIEHTOB COCTABJISIET KOHLIEHTPALM MOJIYYHBIIErocs pacTBopa?
H3roM nonydaeTcs B IIpoliecce CyIIKyd BUHorpaaa. CKolIbKo KHJIOrpaMMOB BUHOTpaaa
notpedyeTcs A nmoiaydeHus 20 KujaorpaMMoB U3FOMa, €CJId BUHOTpaa coaepkut 90%
BOJIBI, @ U3I0M COIEPKUT 5% BOOBI?
W3 oxHOM TOYKH KPYTOBOM TPACCHI, JIIMHA KOTOPOH paBHA 14 KM, OTHOBPEMEHHO B
OJHOM HaIIpaBJICHUH CTAPTOBAIH ABa aBTOMOOMIA. CKOPOCTE IMMEPBOI0 aBTOMOOMIIS
paBHa 80 km/4, 1 yepe3 40 MUHYT ITOCIIE CTapTa OH OIIEPEXAII BTOPO aBTOMOOMIIbL Ha
onuH kpyr. Haitnure ckopocTs Broporo asromoomitst. OTBET JaiiTe B KM/4.
3aka3 Ha 156 nerasei epBbli paO0oUnii BEITOIHSIET HA 1 yac ObICTpee, YeEM BTOPOH.
CKOJIBKO JeTasieli 3a yac U3roTaBIMBAET MEPBLIN paO0OUYNiA, €CJIHM U3BECTHO, YTO OH 34
Yyac M3roTaBiauBaeT Ha 1 meTanas 00Jblile BTOPOro?
Paboune npoknaapIBaloT TOHHEID MIMHOM 500 METpOB, €XKEIHEBHO YBEINYNBAs
HOPMY IPOKJIAJKK Ha OJHO U TO K€ YKCJIO MeTPOB. M3BeCTHO, UTO 3a MMEPBLIN IeHb
paboure IpoNoKUIN 3 MeTpa ToHHENS. OnpeaennTre, CKOJIbKO METPOB TOHHE
MIPOJIOKIIIA paboure B MOCIICIHUM JIeHb, €CIH BCs paboTa Oblia BeimojaHeHa 3a 10
THEH
B 6ank 0b11 monoxkeH Bxiag nofd 10% rogoseix. Uepes roj, mocie HAUMCIEHUS
MIPOLIEHTOB, BKIIaAYUK cHsI co cueta 2000 pyOuieit, a ele uepes roj (OmsITh IoCIIe
Ha4YUCJICHUS TTPOLIEHTOB) cHOBa BHec 2000 pyOueli. BemencTue aTux aeicTBuil yepes
TPH TOJIa CO BPEMEHHU OTKPBITHS BKJIaa BKJIAIUYHMK MOJIYYMI CYMMY MEHBIIIE
3aIlUIAaHMPOBAHHOM (eciii ObI HE OBLIO MPOMEXYTOUYHBIX ONIEpaIHii co BKiIaaom). Ha
CKOJIBKO pyOJiell MEHbIIIE 3alJIaHUPOBAHHON CYMMBI OH MOJTY4HII?

IIpumepHbIe 3a1aHusA pacueTHOI padoThl N0 Teme «Pemenue 3axay ¢
HCNO0JIb30BaHNEeMIPAaGUKOB U PyHKI M.

1. Haiiti mpoMexXyTKM MOHOTOHHOCTH (PYHKIIMHU:

x—3
a)f(x):2X+4;
X
— T
6)fx)=4 x.

2. Haiitn HanOospIliee W HaMMEHBIIEE 3HaYeHNE (DYHKIMH Ha OTpe3ke. BrraucinTh
NPOM3BEACHNE HAaNOOIBIIETr0 U HAMMEHBIIErO 3HAUCHHMS:

) f(X) = (" - 7x+7) " [4; 6] ;
6) f(X) =2 cos x — c0S 2x [0; 7].

3. Yucno 10 mpepcraBpTe B BUAEC CYMMBI JIByX HEOTPHIIATEIBHBIX ClIATaeMBIX TaK,
4T00BI CyMMa KyOOB 3THX 4Hces Obljla HauOOoJIbIIEH.

4. Yucnio 72 mipencTaBbTe B BUJIEC CYMMBI TPEX MOJOXKHUTEIBHBIX YHCET TaK, YTOOBI
JIBa M3 HUX OBUIM PaBHBI MEXKIY COOOI, a CyMMa KBaJpaTOB ATHX TPEX 4yucel ObLia
HaMMECHBIIICH.

5. bak mwmHIpUYeckoi (GopMbI TOJDKEH BMemath V JHUTPOB BOJABI. KakoBbI
JOJKHBI OBITH €ro pa3Mephl, YTOOBI TUIOMIA/Ib €r0 MOBEPXHOCTH 0e3 KPBIIIKU Oblia
HAMMEHBIIICH ?

6. Kakoii Hambonbmmii 00b€M MOXXET HMETh NpaBUIbHAS TPEYrojbHas MpHU3Ma,
BITUCaHHas Bcdepy paauyca R?

7. Oxomno moinymiapa paauyca I OnucaH KOHYC TakK, YTO IIEHTP OCHOBaHUSI KOHYyca

9



10.

11.

COBMauaeT ¢ IeHTpoM Imapa. [Ipm kakoii BbIcOTE KOHyca 00BEM ero Oymer
HaWMEHBIINM?

8. Hwmerorcs Tpu crutaBa. [lepserii crutaB comepxut 30% nukens u 70% wenwu,
BTOpoii — 20% meau u 80% wmapranna, tpetuit — 15% nukens, 25% mean u 60%
Mmapranua. M3 HUX MOMy4YHSIM HOBBIA cruiaB, coaepxkamuii 40% mapranma. Kakoe
HauOoJbIlIee U KaKoe HauMEHbIIee MPOLEHTHOE COAEpKaHUE MeId MOXKET ObITh B
9TOM cruiaBe? B OTBeTe yKaKuTe MOAYIIh Pa3HOCTH MEKIY STHMH 3HAYCHUSMHU.

IIpuMepHbIe 3aaHUsI pacYe€THOH pa6oThl O TeMe «PelIeHUe reoMeTpUIeCcKUuX

3aJa4».
Uepes CTOPOHY OCHOBAHMS IPAaBWIBHOW TPEYrOJbHOM NHMPAMMIABI IPOBEICHA

IUIOCKOCTh  MEPHEHIUKYISIPHO IPOTUBOMNOJIOKHOMY OokoBoMy pebpy. CropoHna
OCHOBAHHUs paBHA a, CEKyIas IUIOCKOCTh JEIUT O0KOBOE pedpo B OTHOLIEHHMHU 3 : 2,
cuuTas OT BepliMHbl nupamuabl. Haiitu GokoBoe pebpo M miomanps OGOKOBOH
HOBEPXHOCTU MUPAMM/IBL.

Han npsimoyronsubiil napamenenune ABCDA1B;C1D;, B kotopom AD =a, AB =b,
AA; = c. Yepes Bepiinny B npoBeaeHa npsiMasi nepneHaukymnspHo miockoctu ACD1.
Joka3zate, uTo ecinu a>b>c, To npsimas nepecekaer rpanb ABCD B HEeKOTOpo Touke
M. Haiitu B1M.

Han terpasgp ABCD, Bce miockue yribl npu BepiinHe D xkotoporo npsimbie. Touka
M, npunamnexamas rpanu ABC, oanHakoBO yhajleHa OT BCeX APYTruX TIpaHew.
Haitnure DM, ecitu DA =a, DB=bu DC =c.

OcnoBannem mnpsimort pusmsl ABCA1B1C1 cnyxut tpeyronsHuk ABC ¢ mpsimbiM
yriom C. 13 Bepmmnsl C npoBenieHa npsmMasi nepreHaukyisipao miockocta ABCL,

nepecekarommas miockoctb A1B1C1 B Touke M. Haiimute CM, eciu CC1l =1, CA =2
CB=3.

Bricota mpaBuibHOM TpeyronbHOM mmpamunsl SABC paBHa cTopoHE OCHOBaHHS H
pasHay Uepes BepiiHy A pOBEIeHA IIIOCKOCTh MEPHEH UKYIAPHO G0KOBOMY pedpy
SB, nepecekaromas pedbpo SB B Touke N. Haitaure 06nem mupamuast NABC.

Bce mockue yriasl Terpadapa ABCD npu Bepmmae D mpsimbre. Touku M u N —
cepeaunbl pedep AC u BD. Haiigure nnmuny orpeska MN u yros HakjIoHa MpsiMOH
MN k mnockoctu ABC, eciu DA =1, DB =DC = 2.

bokoBbIe IpaHu IIPaBUIBHOM IIECTUYTOJIBHON NMpU3Mbl—KBaaparsl. Halitn BenuuuHy
yria MEeKIy CKPEIMBAOIUMHUCSA JUArOHAISIMHA CMEXKHBIX TPAHEN TPU3MBI.

[TocTtpouth OOLIMI MEPNEHAUKYISP CKPELIMBAIOIINXCS JHUAroHajie JByX CMEKHBIX
rpaneit kyoa. Halitu paccTosiHre MeXay 3TUMU JUAroHaJIIMU, €ClIi pedpo Kyba paBHO
1.

[Tnockue yriabl TpEXrpaHHOTO yria paBHbl a8, b u g. Haiitu ero nByrpaHHbie yriibl
(Teopema KOCHHYCOB JIJIsl TPEXTPAHHOTO yIJia).

Jlokaxxute, YTO OTPE3KH, COCIUHSIOIINE CepeAMHbl MPOTHBOMOJIOKHBIX pedep
TeTpa’ipa, MEepPeceKatoTcss B OJHOW TOuKe (LIEHTPOHMJ TeTpa’apa) U JEIATCsA €l
MIOTI0JIaM.

B mapamnenenunene ABCDA;B;C1D; rpans ABCD —kBajpar co cTopoHO# a, pedpo
AA; Taoke paBHO a u obpasyer ¢ peOpamu AB u AD yriuel, paBHbIE 60°. Haiiure
JUTMHBITAArOHAJIeH U TuTomank auaroHansHoro ceaeHust ACC1A;.
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12. Jlokaxxute, 4YTO €CiAu OWMCCEKTPHCHI JBYX IUIOCKHX YIJIOB TPEXTPAHHOTO yria
NEePIEHANKYISIPHBI, TO OHCCEKTPHCAa TPETHErO IUIOCKOTO YIia IEpIeHINKYIIsIpHA
NEPBBIMJIBYM OMCCEKTPHCAM.

13. Haititn momaae mapamienorpamma ABCD, croponsr kotoporo AB u AD paBHBI
COOTBETCTBEHHO 8 U 5, a yroj MeX/1y JHaroHaIsIMA PaBeH 0.

14. BennunHa yria Mexay AuaroHaasmu mapamienorpamma ABCD pasna 60°, a miouHa
quaroHamn BD paBHa 5 cm. JliiMHa mneprneHAMKyJspa, IPOBEACHHOIO U3 TOYKH
nepeceueHus: nuaroHaneid k cropone AB, paBna 1 cM. Haittu nimuny croponst AB u
nuaronanu AC napasienorpamma.

15. HaiitTu miomanp Tpameluud 1O PAa3HOCTH OCHOBaHWM, paBHOW 14 cMm, 1ByM
HeMapauieJbHbIM CTOPOHaM, paBHBIM 13 u 15 cM, eciau U3BECTHO, YTO B TPANEIUIO
MO>XHO BIIHICaTh OKPYKHOCTb.

IIpuMepHBbIe TeMbl 1JIS KOHCIIEKTA.
1.llentpanbHast cummerpusi, Ilonsitus, cBoiictBa. Ilpumepsl pemieHust 3ajad € IMOMOILBIO
LHEHTPAIbHOW CUMMETPUU
2.IlpeoOpazoBanne monobus, Ilonsrus, cpoiictBa. [lpumepsl pemieHUS 3aaa C TOMOIIBIO
npeoOpa3oBaHMs TOI00MS
3.UuBepcus, Onpenenenue, cBoiictsa. [IpuMeps! perienus 3a1a4 ¢ TOMOIIBI0 HHBEPCUU
4 Muororpannuku. [Ipumepsl. CBolicTBa. [IpaBunbubie MHOrorpanHuku. [Ipumepsr. CBolicTBa

IIpuMepHBbIe TeMbI 1JI51 YCTHOT'O OIpOcAa.
1.Jaiitre onpenenenue ypaBHeHus. UTo Takoe paBHOCWIIbHBbIE ypaBHeHUs? UTO Takoe KOpHU
ypaBHeHUs?
2. [laiite onpenenenne adhGUHHOTO PpeoOpa3oBaHUs, TICPEUUCIUTE CBOWCTBA
3.Yto Ttakoe JlekaproBa cucrema koopauHat? Kak pacnpenensirorcs KOOpAMHATBI TOYKH B
IpOCTpaHcTBE?
4.Kaxue BbI 3HaeTe METO/Ibl PEeLIeHUs APOOHO-PALMOHATIBHBIX YPABHEHUI?

IIpuMepHbIii BapuaHT 3a7a4 AJ1s 3a4eTAa.

1. U3 nynkra A B myHKT B, paccTossHEE MEXIy KOTOPEIMH 75 KM, OJJTHOBPEMEHHO
BBIEXAJIM aBTOMOOMIIMCT U Benocuneauct. M3sBecTHO, YTO 32 Yac aBTOMOOMINCT
npoe3:xaeT Ha 40 kM Ooublire, yeM Bejtocuneauct. OnpenenuTe CKOpocTh
BEJIOCUTIEANCTA, €CITM U3BECTHO, YTO OH MPHUOBLT B MyHKT B Ha 6 yacoB mozxe
aBTomMoOuncTa. OTBET JaiiTe B KM/4.

2. HaiiTn mpoMeXyTKH MOHOTOHHOCTH (DYHKITUH:

y=x*4+4x+1

3. boxoBoe pebpo mpaBmibHON ueThIpexyronbHoi mupamuasl NABCD obpasyer ¢

OCHOBAHHUEM YTOJI 45°. Haiinure cunyc yria nakiona pedpa ND kx miockoctu

ABN.

5.4. Marepuanbl, onpeaejsiomue nNpouelypbl OCHUBAHUS 3HAHUI, YMEHUH, HABBIKOB U
(nJM) onbITA IEATEIbHOCTH, XaPAKTEPU3YIOIINX 3TANbI (OPMHUPOBAHNUS KOMIIETEHIIHIA.

JInst cnaun 3adera 1o JUCIHUIIINHE HEOOXOAMMO BBITOJIHUTH BCE TPEOyeMble 3aIaHus U
GOpMBI OTYETHOCTHM MO JUCHUIUIMHE. Ha 3adeT BBIHOCUTCS MaTepuai, Hu3JIaraeMblii Ha
MpPaKTUYECKUX 3aHATUAX. JJ1a mojydeHus 3adeTa HaJAO MPABUIBHO OTBETUTh HAa HECKOJIBKO
MOCTaBJIEHHBIX BOIPOCOB. 3aU€T MPOBOJUTCSA YCTHO IO BOIIPOCAM.

[IIxana oneHMBaHKUA 3a4eTa
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Kpurepun banabl
OIleHUBAHUS
CraButcs, €ClIM 3aJla4¥ PEIICHBI BEPHO, OMIMOOK HE IOMYIICHO, Pa3BEPHYTOE 16-20
MoApOOHOE peIIcHNE
CraBuTCs, €CM 3aJauyl PELICHBI C HEJI0UETaMH, ECTh IIyTaHUIIA B ONPEACICHUSIX U 9-15
TEpMHUHAX
CraBuTCcsI B TOM cCjyd4ae, €CJIM 3a/ladyd HE pPEIICHbl WIH PEIIeHbl C TpyObIMH 0-8

olmunoKaMu

HTorosas mkaja oneHUBaHHUSA pe3yJabTaTOB OCBOCHHUA JUCIHUIIJIMHBI

NrtoroBasg oueHka 1Mo AUCUMIUIMHE BBICTABJISACTCS MO NPUBEACHHOW HUKe wmkaie. [Ipu
BBICTABJICHUHM HWTOTOBOM OIICHKH IIPENOJaBaTelieM YYHTBIBAeTCS paboTa oOydaromerocs B

TCUCHUEC OCBOCHUA JUCIUIIJIIMHBI, @ TAK)XKC OILICHKA I10 HpOMC)ICYTOHHOﬁ arTecTranuun.

Konnuecro 6aimios OrieHKa 10 TPAIUIMOHHOM IIKajie
81-100 3auTeHo

61-80 3auTeHo

41-60 3a4uTeHo

0-40 He 3aureno

6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHHUIIJINHBI

6.1. OcHOBHas JUTepaTypa

1. baBpun WN.M. Marematuka: yueObuuk ans By3oB / WM. W. baBpun. - 10e

u3a.,crepeorur. -M.: Akagemusi, 2013. - 624c¢. — TekcT: HeMOCPEACTBEHHBIH.

2. boromonoB H.B. Ilpaktuyeckue 3aHATHS [0 MaTeMaTHUKe: yueO.mocodue Juis
By30B. - 11-¢ u3n. / H.B. boromomnos. - M.: FOpaiit, 2012. - 495¢c. — Tekcr:

HEIOCPEICTBEHHBIMN.

3. Bboromonos, H. B. IlpakTuueckue 3aHATHA MO MaTeMaTWKe B 2 4.. yuyeOHOe
nocobue s By30B / H. B. boromonoB. — 11-e u3z., mepepab. u gom. —
Mocksa: U3narensctBo IOpaiit, 2020. — 326 c¢. — (Briciiee oOpazoBanue). —

ISBN 978-5-534-06894-8. — Tekcr: anexkrponnsiit // DBC HOpaiir [caiit]. —

Yacte 1: URL: https://urait.ru/bcode/451729 (mata obpamenus: 28.10.2020).

Yacte 2: URL: https://urait.ru/bcode/451730 (nata obpamenus: 28.10.2020).

6.2. lonmotHUTEIbHASI JINTEPATYpPA

1. Yynkos, IL.B. IlpakTndyeckue 3aHATHS MO 3JE€MEHTapHONW MaTemaTuke (2-i
Kypc): yuebHoe nocooue / I1.B. UynkoB. — Mocksa: [Ipomereit, 2012. — 102 c.:

ni1. — Pexxum A0CTyma: 1o IIOAIIMCKE. —
URL.:https://biblioclub.ru/index.php?page=book&id=437445 (nara

obparnienns:28.10.2020). — ISBN 978-5-4263-0121-4. — TeKcCT: 31€KTPOHHBIN.
2. Mupommn B.B. Teopus u mpakThka pelleHHs 3ajad ¢ MapameTpamu
[DnexTpoHHbIi pecypcl.- M.: Dx3amen, 2009.- 286 c.- Pexum pgocryma:

http://www.alleng.ru/d/math/math765.htm

3. Jamunrep, B. A. MeTtoanka oOy4eHUs] CTEPEOMETPHH MTOCPEICTBOM PEIICHUS
3a1a4d: yueOHoe mocobue g By30oB / B. A. Jlanunrep. — 2-e uzn., ucop. u
mon. — MockBa: MsmarensctBo IOpaiit, 2020. — 370 c¢. — (Bsicmee
obpazoBanue). — ISBN 978-5- 534-09587-6. — Texkct: anextponnsiii // DBC
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https://urait.ru/bcode/451729
https://urait.ru/bcode/451730
https://biblioclub.ru/index.php?page=book&id=437445
http://www.alleng.ru/d/math/math765.htm

FOpaiit [caiit]. — URL: https://urait.ru/bcode/454076 (mata oOparieHus:
28.10.2020).

4. Hamunrep, B. A. I'eomerpus: miaHMMETpUYECKHE 3a/layd Ha IIOCTPOCHUE:
yaeOHoe rmocodbue ais By30B / B. A. Jlanunarep. — 2-e uz., ucnp. — Mockaa:
N3znarensctBo FOpaiit, 2020. — 155 c. — (Bricmee o6pazosanue). — ISBN
978-5-534-05758-4. — Tekct: snekrponnsiii / DbC FOpait [caiit]. — URL:
https://urait.ru/bcode/454909 (nara obpamenus: 28.10.2020).

5. Torman O.0. Crepeomerpuueckue 3aaud M METOAbl HUX pEUICHUs
[DnexkTpoHHbIi pecypc]: yueo. mocodue / D.I". 'orman — M.: MITHMO, 2006.
— 160 c¢. Pexum gocryma: https://docplayer.ru/44920-E-g-gotman-
stereometricheskie-zadachi-i-metody-ih-resheniya.html

6. Torman D.I'. [lnanumerpuyeckue 3agadyd M METOABI WX perieHus [Tekct]:
yueb.nmocodue / D.I'. l'orman— M.: [Ipocsemenue, 1996. — 240 c.

7.  Hopodee C.H. I'eomerpuueckue npeoOpa3oBaHHs B NMpUMEpax M 3agadax
[DnexTponnsblii  pecypc]: yuebnoe mocooue / C.H. Jlopodee — Ilen3a:
Nudopmanmonno-u3narensckuid nentp IIIY, 2002, — 189 c. — Pexum
noctyna: http://window.edu.ru/resource/856/36856/files/stup082.pdf

6.3. Pecypchl uH(p)OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTepHET»

1. Poccuiickuii 00pa3oBaTesbHbIii moptan — http://www.school.edu.ru/

2. DnekTpoHHOe HayuHoe wu3gaHue (KypHan) «CoOBpPEeMEHHbIE MPOOIEMbI
HAYKH nobpaszoBanus». http://www.science-education.ru

3. Poccwuiickas akagemus oOpa3oBanusi. MHCTUTYT comep)kKaHus W METOJOB
o0yuenus.IlenTp onenku kauectBa oopasosanus // http://www.centeroko.ru/

4. PocoOpuam3op. VYmpaBieHHE OIEHKM KadecTBa oOmiero oOpa3oBaHUS.
Marepuanst //http://obrnadzor.gov.ru/ru/about/structure/education_quality

5. http://teacher.fio.ru — Yuutens. ru (deaepanus MatepaeT-0o0pa3oBaHms)

6. http://www.mcko.ru — TocymapcTBeHHOE aBTOHOMHOE  YUPSKICHHE Topoja
MockBbl «MOCKOBCKHI LIEHTP KauecTBa 00Pa30BaHUS»

7. http://www.metodisty.ru — mpodeccroHaabHOE COOOIIECTBO MEeIaroroB «MeToauCThD)

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JTUCIUIIJINHBI
1. Meronnueckue pekoMeHAallK 0 OpraHU3alui CaMOCTOSTEIbHON pabOThI
2. MeTtoauueckue peKOMEHAAINH 110 MTOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

8. HTHOOPMALIHNOHHBIE TEXHOJIOT YU [JIs1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

JIneH3HuOHHOE IPOorpaMMHOe oldecreyeHmne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManMoHHBIE CIPABOYHbIEC CHCTEMBI:
Cucrema 'APAHT
Cucrema «Koncynpsrant [lmroc»
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https://urait.ru/bcode/454076
https://urait.ru/bcode/454909
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[IpodeccrnonanbHbie 60a3bl TaHHBIX

fgosvo.ru — IMopran denepanbHbIX FOCYAAPCTBEHHBIX 00PA30BATEIbHBIX CTAHIAPTOB
BBICIIIET0 00pa30BaHUsI

pravo.gov.ru - OdunuanbHbeIi MHTEPHET-OPTal NPaBOBOW nHGOpMaLIUU

www.edu.ru — ®enepanbHblii moprai Poccuiickoe o0pa3oBaHue

CB000OHO pacHpoCTpaHseMoe MPOrpaMMHOE OOecTieueHUe, B TOM YHCIIE OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC Ilneep (mnst Bocripon3BeieHUsI DIEKTPOHHBIX YUeOHbIX Momyiieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

MartepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCIUIIMHBI BKIIIOYaeT B ce0s:

- yueOHbIEC ayAUTOPUU U IPOBEACHUS YUEOHBIX 3aHATHH, OCHAIIEHHBIE 000py10BaHUEM
U TEXHUYECKUMH CpeACTBaMHU OOydeHHs: yueOHOU MeOenblo, JOCKOW, JIeMOHCTPAllMOHHBIM
000pyI0BaHUEM, IEPCOHATIBHBIMU KOMITBIOTEPAMU, IPOEKTOPOM;

- TIOMEIIEHUS AJISi CaMOCTOATEIbHOU PabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIIOYCHHEM K ceT «MHTepHeT» M oOecredeHueM J0CTyIa K AJIEKTPOHHON
nH(pOpPMaIlMOHHO-00pa30BaTEIBLHON cpeie.
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