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Pa3znesn |. IlosicHuTebHAS 3amMCKA

Pabouast mporpamma mo ydyeOHOMY mpeaMery Maremarnka (0a3oBbId ypoBeHb) st 10
KJlacca cocTaBiieHa B cooTBeTcTBUH ¢ TpeboBanusiMu GI'OC COO, yTBepXIEHHOTO MPUKA30M
MunucrepcTBa obpazoBanust u Hayku P® ot 17.05.2012 N 413, Ha ocHOBe

- mpumepHoit nporpammbl ([IpuMepHbIe mMporpaMMbl cpeaHero (IMOJHOI0) 00IIEro
o0pa3oBaHuUsi: MAaTeMAaTHKAa : ajiredpa U HaA4Yaja MaTeMaTH4YeCKOI0 aHAJIU3a, TreOMeTpus :
10-11 xnaccer / E.A. Cenosa, C.B. [Tuenunnes , T.M. Mumiesko u np.; nox oomr. pea. M.B. PepkakoBa. — M.
Benrana-I'pag, 2012),

- aBTopckoii mporpammsel FO. M. Komsruna, M.B. TkaueBoii, H.E.®emopoBoii («Anredpa
u Hadana ananm3a. 10-11xm»./Coct. T.A. BypmuctpoBa. — M.: [IpocBenienue, 2020).

- asropckoii mporpammbl  JI.C. Aranacsna, B.®. bByrysoBa («IIporpamma
o011eo0pa3oBaTeNbHBIX yupexaeHuil no reomerpun 10-11 xnaccel, K yaeOHOMY KOMITIEKTY ISt
10-11 xmaccos / [JI.C. Atanacsu B.®. byryzos, C. b. Kagomies, JI. C. Kucenéna, D. I'. [1o3HsK]
/ [coctaBurens T.A. Bypmucrtpoal. — M: «IIpocsemenue», 2016),

[IpenycmarpuBaeT u3yueHue npeamera Ha 6a30BOM ypOBHE.
OpuentupoBana Ha YMK:

1. Anrebpa m Havajga MaTeMaTHYecKoro aHammsa. 11 kmacc : yuel. mis oOmeoOpaszoBar.
yupexeHuit : 6a3oBblif u npodui. yposau / [FO. M. Konsarun, M. B. Tkauesa, H. E.
@®enmopoBa, M. U. Hlabynun]; mox pen. A. b. Xwmwxuenko. — 2-e m3g. — M. :
ITpoceemenue, 2016.

2. Yuebnwuk : ['eomerpus, 10—11: Yue6. mis obmeodpazosar. yupesxxnenuit/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocseuienue, 2016.

3. ®enopora H. E.M3yuenue anreOpsl 1 Hauan MaTeMaTHIeCKOro aHanusa B 11 kimacce : KH.
st yaurens / H. E. ®egoposa M. B. TkaueBa. — M.: I[Ipocsemienue.

4. Teomerpus. Iloypounbie pazpabotku. 10—I11 xmaccer YuebHoe mnocobue i
obmeoOpasosar. opranuzanuit /: C. M. CaaksH, B. @. Byry3os. — M. : [Ipocserenue,
2015.



Paspnean |l. Iliianupyemble pe3yabTaThl.

JIuunocmmuuie:

1) chopMHUPOBAaHHOCTh IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DAa3BUTHUS HAYKH; KPUTHUUYHOCTH MBIIUICHHUS, YMEHUE pacro3HaBaTh JIOTUYECKU
HEKOPPEKTHBIE BHICKAa3bIBAaHUS, OTIIMYATh TUTIOTE3Y OT (haKTa;

2) c(hOpMHPOBAHHOCTh TOTOBHOCTH M CHOCOOHOCTH BECTH JHAJIOr C JPYrHMHU JIFOJIbMH,
JOCTUTaTh B HEM B3aMMONOHUMAHHWS, HAaXOAWTh OOIIME LENM M COTPYAHHYATH I HX
JOCTHUKECHHUS;

3) chopMHpPOBaHHOCTh HABBIKOB COTPYAHHYECTBA CO CBEPCTHUKAMHM, JACTHMHU MIIAIIIETO
BO3pacTta, B3pOCiAbIMH B  00Opa3oBaTeNbHOM, OOIIECTBEHHO  IMOJE3HOH, y4eOHO-
M CCJIEI0BATEIbCKOM, IPOEKTHON U APYTUX BUIAX JEATEIbHOCTH;

4) chopMHPOBAaHHOCTh TOTOBHOCTH M CIHOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJE
caMo00pa30BaHMIO, HA TMPOTSHKEHUHM BCEW IKU3HM; CO3HATEIIbHOE OTHOLICHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOM MpoQecCHOHANbHON U 00IIECTBEHHOMN
JeSITEIIbHOCTH;

5) acTeTHUeckoe OTHOIIECHHE K MHUPY, BKIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA;

6) oco3HaHHBI BBIOOP Oyayiieil mpodeccHd H BO3MOXKHOCTH pealn3allii  COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(PECCHOHATIBHON NEATEIFHOCTH KaK BO3MOXXHOCTHU
y4acTusi B PpELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATHHBIX
npo0emM
Memanpeomemnmnuie:

1) dopMupoBaHUEe MMOHATHHHOIO armapara MaTEMAaTHKA M YMEHHS BHJICTh IPHIOKCHHS
MOJIyYEHHBIX MAaTEMaTHYEeCKHX 3HAHUM U1 ONUCAaHUS W peHIeHUs NpodlieM B JAPYTrux
JTUCHUTUTMHAX, B OKPYXKAIOIIEH )KU3HHU;

2) hopMHUpOBaHHE UHTEIICKTYaIbHON KYJIbTYphI, BBIPAXKAIOIIEECS B Pa3BUTHU a0CTPAKTHOTO W
KPUTUYECKOTO MBIIUICHUS, yMEHHH PACIO3HABATH JOIMYECKH HEKOPPEKTHBIC BHICKA3bIBAHNS,
OTNUYaTh THUIOTE3y OT (akTa, NPUMEHATh HHIYKTHUBHBIE M JACIYKTUBHBIE CIOCOOBI
paccyX’AeHHH, ClIOCOOHOCTH ICHO, TOYHO U TPaMOTHO (OPMYJIUPOBATH U apTyMEHTHPOBAHO
U3JIaraTh CBOM MBICIIH B YCTHOHM M MMCbMEHHOM pedn, KOPPEKTHOCTH B OOIIEHUH;

3) ¢opmupoBanue WHPOPMAIMOHHOW KYJIBTYPBI, BBIPAXKAIOIIEECS B YMEHHU OCYIICCTBISTH
MOKCK, OTOOpP, aHA/IM3, CUCTEeMATHU3AlHMI0 W KiIacCUpUKaluio WH(GOpPMAIMK, UCTOIb30BaTh
pa3IuYHbIe HCTOYHUKH UH(OpMALIUK JUId pelieHusl y4eOHbIX po0IeM;

4) bopMHpOBaHHE YMEHHS MPUHUMATh PEIICHHE B YCIOBHSX HEMOMHOH W W30BITOYHOMN
uHpOpMaINH;

5) dopmupoBanue mpeACTAaBICHHI O TPUHIUIAX MaTEMAaTHUYECKOrO MOJCIUPOBAHHUS U
MPUOOPETEHNHN HAYAIbHBIX HaBBIKOB UCCIIEIOBATEIBCKOM 1eATENHHOCTH;

6) dopmupoBaHue yMEHHS BUICTh PA3IUUYHBIC CTPATEIMU PEUICHUS 3ajad, IJIAHUPOBATh U
OCYIIECTBIISITh NI€ATEIbHOCTh, HAMPABICHHYI0 Ha WX pEIIeHHEe, MPOBEPSATh U OICHUBATH
pe3yIbTAThI ACITEIBHOCTH, COOTHOCS MX C IOCTABJICHHBIMH IEISIMH W JIMYHBIM KHU3HECHHBIM
OTIBITOM, & TaKXe IMYOJUYHO MPENICTABIATh €€ Pe3yabTaThl, B TOM YHCIIEe C UCTOIb30BAHUEM
CpeacTB MH(POPMAITUOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHI;

7) yMeHHE TPOAYKTHBHO OOWIATECS W  B3aMMOJICHCTBOBaTH B TMPOLIECCE COBMECTHOU
NEeSITETbHOCTH, YYUTHIBATh TO3WIUM JIPYTUX YYaCTHUKOB JESTEIBHOCTH, 3S((HEKTUBHO
pazpemniaTb KOHQIUKTHI;

8) BnaseHWe HaBBIKAMH  [O3HABATEJIBbHOW, Y4eOHO-HUCCICIOBATEIBLCKOW W MPOSKTHOM
NeSITeIbHOCTH, HaBBIKAMU  pa3pelieHuss mpolsieM; CnocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIHOMY IOMCKY METOJOB pEIIeHUs MPaKTUYECKUX 3a/ady, MPUMEHEHHIO
Pa3IMYHBIX METOIOB MTO3HAHHUS.

Ilpeomemmnuwie:



1) chopMHUPOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBON KYJIbTYPhI H O MECTE
MaTeMaTHUKUd B COBPEMEHHOM LUBWIM3ALUHU, O CHOCO0aX ONUCAaHHWA HAa MaTeMAaTUYECKOM
A3BIKE SBJICHUN pPEaJIbHOTO MUPA,;

2) cOpPMHPOBAHHOCTh MPEICTABICHUI O MATEMAaTHYECKUX IOHATHSIX KaK O Ba)KHEHIIUX
MaTEMaTUYECKUX MOJENAX, MO3BOJSIOIIMX OIUCHIBATh M H3Yy4aThb pa3HbIE IPOLECCH U
ABJICHUS; IIOHUMAaHUE BO3MOXXHOCTHM aKCHOMAaTHYECKOTO IIOCTPOCHMSI MaTeMAaTHYECKUX
TEOPUL;

3) BhajeHNEe METONAMHU JOKAa3aTeNIbCTB W AITOPUTMOB pCIICHUS; YMEHHE WX IIPHUMEHSTb,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYXKACHUS B X0/1€ PELLIECHUS 3a1a4;

4) pnaJicHUe CTAaHAAPTHBIMH NPHEMAMH pEUICHHS pPALMOHATBHBIX W HPPALUOHAIBHBIX,
[I0KAa3aTeNbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHHM M HEPABEHCTB, UX CUCTEM;
MCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCJIE JJIs TOMCKA IIyTH PELICHUS
Y WITIOCTPALIMY PELLEHUS] YPAaBHEHUM U HEPABEHCTB;

5) cOpMHPOBAaHHOCTh MPEACTABICHUH 00 OCHOBHBIX IOHATHSAX, HACSIX H  MeETolax
MaTEeMaTHYECKOro aHaJIu3a;

6) chopMHPOBAHHOCTD MPEICTABICHUI O MPOIECCaX U SIBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUpE, 00 OCHOBHBIX HMOHSATHUAX
3JIEMEHTAPHON TEOPUM BEPOSTHOCTEH; CPOPMUPOBAHHOCTh YMEHUIH HAXOAWUTh U OLEHUBATH
BEPOSTHOCTH HACTYIUICHUSI COOBITHI B MPOCTEHIINX MPAKTUYECKUX CHTYallUsIX U OCHOBHBIC
XapaKTEPUCTUKU CIIy4allHbIX BEJIUYHH;

7) HUCIOJIB30BaTh S3bIK CTEPEOMETPHUH ISl OMTUCAHKS 00BEKTOB OKPYKAIOIIETO MHPAa;

8) ucronb30BaTh MOHATHHHBIN aIAPAT U JIOTHYECKYIO CTPYKTYPY CTEPEOMETPHU;

9) NpUBOAUTH HPUMEPHI PEATBHBIX OOBEKTOB, MPOCTPAHCTBEHHBIC XAPAKTEPHCTHKH KOTOPBIX
ONMCBHIBAIOTCS C MOMOILBIO T€OMETPUYECKUX TEPMUHOB M OTHOIICHUM: NMApaJIJICIIBHOCTH U
NEepIEHINKYIISIPHOCTH, PaBEHCTBA, TIO00HS, CAMMETPHH;

10) wuMerTh mpeACTaBICHHE O MHOTOIPAaHHMKAX W TelaxX BpAILCHUS; paclo3HaBaTh Ha
yeprexax U MOJEISIX IJIOCKHE U NMPOCTPAHCTBEHHbIE T€OMETpUUYECKUE (PUTYPBI, COOTHOCUTH
TpEeXMepHbIE OOBEKTHI C UX ONUCAHUSAMHU, YEPTEKAMHU, U300pAXKEHUAMHY;

11)  BBINOJHITH TEOMETPUUECKHE TOCTPOCHHS;

12)  OOBSICHATH METO/IBI HAPAICIBHOIO U IIEHTPATIBHOTO TPOCKTHPOBAHUS;

13)  cTpouTh MpOCTEHIINE CCUYCHUSI TEOMETPHUYCCKUX TEIT;

14)  wuccnenoBaTh W OMHUCHIBATH IPOCTPAHCTBEHHBIE OOBEKTBHI, IS YEro HCIOIb30BATh:
CBOICTBa IUIOCKUX U NMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpP, METOABI BHIYMCIEHUS UX
JUHEHHBIX 3JEMEHTOB W YIVIOB (IJIOCKUX M JBYIPaHHBIX), (OPMYJbl A BBIYMCICHUS
ioniaied MOBEPXHOCTEM MPOCTPAHCTBEHHBIX (GUTYp, GOPMYJIbl Ul BBIYUCICHHUS 00bEMOB
MHOTOTPaHHHUKOB U T€J BPAIlICHHUS;

15)  mpOBOAMTH IOKA3ATENHLCTBA TEOMETPUUECKUX TEOPEM; MPOBOIUTH YCTHBIC U TTMChMECHHBIC
Joruyeckue 000CHOBaHMS MPH PELLICHUH 33a4 Ha BEIYUCICHHUE U I0Ka3aTeNbCTBO;

16)  0OBSICHATH Ha MPHUMEpPaX CYTh FEOMETPUUYCCKUX METOJIOB 0OOCHOBAHHS PEUICHUS 3ajau:
METO/IOM OT NMPOTUBHOT'O, METO/IOM Ilepedopa BapHaHTOB,;

17)  wucmonb30oBaTh  aNreOpavvyecKUii W  TCOMETPUYECKUI  ammapaT TMpu  PEIICHUH
FEOMETPUUYECKUX 3ajad.

B pesyabTare nzyueHus MaTeMaTHUKHU Ha 60a30BOM YPOBHe YUYeHHK HAYYHUTCSH

dnemenmol meopuu MHOIHCECME U MAMEMAMUYECKOU J102UKU

- OnepupoBaTh Ha 0a30BOM YpOBHE MOHSITHSIMH: KOHEYHOE MHOXXECTBO, JIEMEHT
MHO’KECTBa, TOJIMHOXKECTBO, NIepecedeHre 1 00beIMHEHNE MHOYKECTB, YUCIIOBbIE MHOXKECTBA Ha
KOOpJAMHATHOM NPSMOM, OTPE30K, HHTEPBAIT;

- ornepupoBath Ha 0a30BOM YpOBHE TIOHATHUSMHU: YTBEPXKACHHE, OTpHUIAHHE
YTBEPKACHUS, UCTUHHBIE W JIO)KHBIE YTBEPXKICHUS, NMPUUYMHA, CIEACTBHE, YaCTHBIA cllydail
00I11ero yTBEP)KACHUS, KOHTPIPUMED;

- HaXOJUTh IepeceyeHne U OOBEAMHEHHE [IBYX MHOXECTB, IPEICTaBICHHbIX
rpaduvecKky Ha YUCIOBOM MPSAMON;



- CTPOUTH Ha YUCIIOBOH MPSMON MOJMHOKECTBO YMCIOBOTO MHOKECTBA, 33aJJaHHOE
NPOCTEHIIMMU YCIIOBHUSIMH,

- pacrio3HaBaTh JIOKHBIE YTBEP)KICHHS, OIIMOKU B PaCCYXICHHSIX, B TOM
YHCIIE C UCIIOJIb30BAaHHEM KOHTPIPUMEPOB.

B nosceonesnoil srcuznu u npu uzyuenuu Opyeux npeomemos:

- UCIIOJIb30BaTh YMCIIOBBIE MHOXECTBA Ha KOOPJMHATHOW MPSAMOM JUIS OMHMCAHUS
peabHBIX MPOIIECCOB U SBJICHUM;

- IIPOBOJIUTH JIOTHUECKUE PACCYKIACHUS B CUTYAIIUSX IOBCEIHEBHOW YKU3HU

Yucna u eviparrcenus

- OnepupoBath Ha 6a30BOM YpPOBHE HMOHSATHSAMHM: ILIE€J0€ YUCIO, IEITUMOCTh YHUCEl,
OOBIKHOBEHHAs JIpo0b, JeCATUYHAs IpoOb, PAlMOHATIBHOE YHUCIO, MPUOIIKEHHOE 3HAYECHUE
YKciia, 4acTh, JIOJISA, OTHOIICHHE, TPOIICHT, MOBBIIICHWE M IOHIKEHHE HAa 33JaHHOE YHCIIO
MPOIIEHTOB, MACIITa0;

- ormepupoBaTh Ha  0a30BOM  YpOBHE  MOHATHUSAMHU: JiorapudM  UHUCIa,
TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, TPaJlyCHasi Mepa yriia, BeJIMYMHA yTIJia, 33JJAHHOTO TOYKOH Ha
TPUTOHOMETPHUYECKONW OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHI€HC YIJIOB, MMEIOILINX
MPOM3BOJILHYIO BEINYHHY,

- BBITOJIHATH apUPMETHIECKHUE ACHCTBHS C IEJBIMU U PallMOHAILHBIMHU YUCIIAMH,

- BBINOJIHATh HECIIOKHBIC MPEOOPA30BAHMS YUCIIOBBIX BBIPAKEHHH, COACPIKAIINX
CTETICHU YHUCell, TH00 KOPHH U3 YHCEI, JIN0O JIorapu(Mbl yuced;

- CpaBHUBATh pAllMOHAILHBIE YUCIIA MEXKAY COOOH;

- OLICHUBATh M CPABHUBATDH C PALIMOHAIHLHBIMH YMCIIAMHU 3HAYECHUS LENIBIX CTETICHEH
Yrces, KOpHEH HaTypaJIbHOM CTETIEHU U3 YUCEII, JJOrapu(MOB YHCEN B MIPOCTHIX CIIydasx;

- n300pakaTh TOUKAMHU HA YHCIIOBOM MPSIMOH 1IeJIbIe U PAllMOHABHBIC YHCIIA,;

- n300pakaTh TOYKAMH Ha 4YHCIOBOH MPSIMOM IIeNbie CTENCHH YHUCEN, KOPHHU
HATYpaJIbHOM CTENICHU U3 YUCEIl, JIOTapu(MbI YHCEN B TPOCTHIX CIIydYasnx;

- BBITIOJIHATh HECIIOKHBIE MPeoOpa3oBaHUs MLEJIBIX H JAPOOHO-PALMOHATBHBIX
OYKBEHHBIX BBIPAXKEHUH;

- BBIpOKaTh B MPOCTEUIIMX CIIydasX W3 pPaBEHCTBA OJHY IIEPEMEHHYIO depes3
Apyrue;

- BBIYUCIIATh B MPOCTHIX CIIydasX 3HAUEHUS YHCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
OCYILIECTBIIsIs1 HEOOXOIMMbIE MOACTAaHOBKH U TPeoOpa30BaHus;

- n300pakaTh CXeMaTHYECKH YTroJl, BEIMYMHA KOTOPOTO BEIPAXKEHA B TPaIycax;

- OILICHUBATh 3HAKH CUHYCA, KOCHHYCA, TAHTEHCA, KOTAHT€HCa KOHKPETHBIX YTJIOB.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

- BBITOJIHATH BBIYMCIICHUS IPU PELICHUH 3a/1a4 TPAKTUYECKOTI'0 XapaKTepa,

- BBIMOJIHATh MPAKTUUYECKUE pacueThl C MCIOJIb30BaHMEM NpU HEOOXOJIUMOCTH
CIPaBOYHBIX MAaTEPUAIIOB M BEIYNCIUTEIBHBIX YCTPOWCTB;

- COOTHOCHUTH peajibHble BEIWYHMHBI, XapaKTEPUCTUKU OOBEKTOB OKPY)KAIOLIETO
MHpa C UX KOHKPETHBIMU YHCJIOBBIMU 3HAUEHUSIMH;

- UCTIOJIB30BaTh METOMABI OKPYIJICHHUS, NPUOIMKECHUS W TPUKHUIKA TPH PEIICHUH
NPaKTUYECKHX 3a/1a4 TOBCETHEBHOM JKU3HU

Ypasenenusn u nepasencmea

- Pemrate nmuHelHbIE ypaBHEHHS U HEPABEHCTBA, KBAIPATHBIC YPAaBHECHUS;

- pemrates Jorapudmudeckue ypaBHeHus Bujaa log , (bx + ¢) = d u mpocreiime
HepaBeHCTBa Bua 10g 4 X < d;

- pelaTh MoKasaTenbHbIe ypaBHeHns, Bua a” = d (rae d MOXKHO NpeCTaBUTh B
BHJIC CTENEHHM C OCHOBAHMEM A) M MPOCTEHIIMe HepaBeHCTBa BHaa & < d (rme d MoXxHO
NPE/ICTABUTH B BUJIC CTENICHU C OCHOBAHHEM a);.



- IIPUBOAUTH HECKOJBKO NPHUMEPOB KOPHEW IPOCTEUIIEr0 TPUTOHOMETPUYECKOIO
ypaBHEHHUs BHJa: Sin X = &, COS X = a, tg X = a, ctg X = a, rae @ — TabauYHOE 3HAYCHHE
COOTBETCTBYIOILIEH TPUTOHOMETPHUECKON (DYHKIIHH.

B nosceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:

- COCTAaBJIATh W peulaTb YpPaBHEHUS M CHUCTEMBl YPaBHEHHW IPH PpELICHUU
HECJIOKHBIX MPAKTUYECKUX 3a7a4

Dyukyuu

- OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSATHIMH: 3aBUCHMOCTH BEIWYHH, (QYHKIUS,
apryMeHT M 3Ha4YeHue (YHKUIWHU, O0JACTh ONPEACTCHUS W MHOXKECTBO 3HAUCHHH (YHKIHH,
rpaduK 3aBUCHUMOCTH, rpaduk (GYHKUUH, HYIM (QYHKLHH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3PACTaHHE Ha YHCIOBOM IPOMEXKYTKE, YObIBAaHHE Ha YHCIOBOM MPOMEXKYTKE, HauOoIbIIee 1
HalMEHblIee 3HaueHue (PyHKIMM Ha YUCIIOBOM IPOMEXKYTKE, NepruoaryecKas pyHKLUs, IEPUOL;

— omnepupoBaTh Ha 0a30BOM YpOBHE TIOHATHSAMH: TpsMas ©  oOparHas
IPONOPLHUOHATIBHOCTH JIMHEHHAs!, KBapaTHUHasl, JorapupMHUecKas ¥ oKa3aTenbHas (yHKIINY,
TPUTOHOMETPUUYECKHE (DYHKIUH;

- pacmo3HaBaTh TpaUKH dSIEMEHTapHBIX (YHKOMA: T[psAsMOH U oOpaTHOU
NPOTIOPIMOHATIBHOCTH, JIMHEHHOH, KBagpaTUYHOW, JIOTapu(MUYECKON W IOKa3aTelbHOU
(GyHKUUH, TPUTOHOMETPUUYECKUX (DYHKIIH;

- COOTHOCHTH TpauKH JJIEMEHTApHBIX (YHKIMHA: TpsAMOA U  0OpaTHOM
NPOTIOPIMOHATBHOCTH, JIMHEHHOH, KBaApaTHYHOW, JOTapu(MHUUECKOM U IOKa3aTeIbHON
(GyHKUUH, TPUTOHOMETPUUYECKUX (PYHKIMN C GOpMyJIaMu, KOTOPBIMU OHU 3a/1aHbl;

- HaXOJUTh 10 rpaduKy NpUOIKEHHO 3HAUCHUS (PYHKIMH B 3aJaHHBIX TOYKAX;

- ompeneniats 1o rpaguky cBoiictBa  (QYHKIMM  (HYIM, I[POMEXYTKH
3HAKOIIOCTOSIHCTBA, NPOMEXYTKM MOHOTOHHOCTH, HauOOJbIIME M HAUMEHbLIME 3HAUYEHUS U
T.IL.);

- CTPOUTH 3CKM3 Ipaduka (QyHKLIUH, YIOBICTBOPSIOIIEH NPUBEIEHHOMY Habopy
yCIOBUH (IIPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKLUHU B 33/laHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]I.).

B nosceonesnoii srcuznu u npu uzyueHuu oOpy2ux npeomemos:

- ONpeAensiTh MO rpadukaM CBONCTBAa peaibHbIX MPOIECCOB M 3aBUCHMOCTEN
(HauOosplIMEe ¥ HaWMEHBIINE 3HAUYECHUS, TPOMEKYTKH BO3pAaCTaHUS U yOBIBaHMSI, IPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKON CUTYallUH

Inemennmvr Mamemamuuecko2o0 aHanu3a

- OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH: NPOU3BOJHAS (YHKLUU B TOUKE,
KacaTelbHas K rpaduky QyHKIUH, TPOU3BOIHAS (PYHKINHY;

- ONpeAeNsiATh 3HAYeHHE NPOU3BOJHOW (YHKIUMM B TOYKE IO H300paKEHUIO
KacaTeJlbHOHU K IpaduKy, IPOBEACHHOMN B 3TOH TOYKE;

- pelIaTe HECIOKHBIE 33Jaud Ha IPUMEHEHHE CBS3UM MEXKIY MPOMEXYTKaMH
MOHOTOHHOCTH U TOYKaMHU O3KCTpeMyMa (QYHKIUH, C OJHOW CTOPOHBI, U TPOMEXYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMM ITPOU3BOIHOM ATON PYHKIIUH — C IPYTOM.

B noeceonegnoti scuznu u npu usyyeHuu opyux npeomemos.

- NOJIb3YACh TpapuKaMH, CPAaBHUBATh CKOPOCTH BO3pacTaHus (pocTa, MOBBIIICHUS,
YBEIMYEHUSI U T.[I.) WIM CKOPOCTH YObIBaHMA (TaJ€HUS, CHUKEHUS, YMEHbLICHHS U T.II.)
BEJIMYUH B PEAIbHBIX MPOLECCaX;

- COOTHOCHUTD I'pa)MKU peasbHBbIX MPOILIECCOB M 3aBUCHUMOCTEH C UX ONUCAHMUSIMU,
BKJTIOYAIOIUMH XapaKTEPUCTUKHU CKOPOCTU M3MEHEHUs (OBICTPBIN pOCT, IUIABHOE MOHMKEHUE U
T.1L.);

- UCMOJIb30BaTh TpaQUKH pealbHBIX IPOLECCOB Ui PELICHUS HECIOKHBIX
NPUKJIAJIHBIX 33/1a4, B TOM YHCIIE OIpeieiss o rpaduKy CKOpOCTh X0a mpoliecca

Cmamucmuka u meopus éeposmuocmeil, 102UKa U KOMOUHAMOPUKA



- OnepupoBath ~ Ha  0a30BOM  YpPOBHE  OCHOBHBIMH  ONHUCATEIbHBIMH
XapaKTepUCTUKAMH YHCJIOBOTO Habopa: cpemHee apupMETHUYECKOe, MeauaHa, HauOoiblIee U
HAaUMEHbBIIICE 3HAYCHUS;

- ornepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSMHU: YAaCTOTA U BEPOSTHOCTH COOBITHS,
CIIy4aifHbIN BBIOOP, OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUIMU;

- BBIUHCIISATH BEPOSTHOCTH COOBITUN HA OCHOBE MOJICUETA YMCIIa UCXOJIOB.

B nosceomnesnoti scusnu u npu uzyyeHuu Opyeux npeomemos:

- OLICHUBATh M CPaBHUBATh B MPOCTHIX CIy4asX BEPOSTHOCTU COOBITUI B peanbHOU
KU3HU;

— YUTaTh, COMOCTABISTh, CPABHUBATh, WHTEPIPETHPOBATH B MPOCTBIX CIyYasx
pealibHbIC JaHHBIC, TIPECTABICHHBIC B BHJIE TAOIUII, TUarpamm, rpagikoB

Texcmoesoie 3a0auu

— PemaTh HeCTIO)KHBIE TEKCTOBBIC 3a/1a4H PA3HBIX TUIIOB,

- AHAIM3UPOBATH YCJIOBHE 3a/1a4M, MPU HEOOXOIUMOCTH CTPOUTH IJI €€ PEIIeHUs
MaTeMaTHYECKYIO MOJIENb;

- MIOHMMATh U UCIIOJIb30BATh JUISl pENICHHS 33a9i WH()OPMAIIHIO, ITPEICTABICHHYIO
B BUJIC TCKCTOBOUM M CHMBOJIBHOM 3aITUCH, CXEM, Ta0JIUII, TUarpaMm, Tpad)ikoB, PUCYHKOB;

— JEIICTBOBATH IO alITOPUTMY, COAEPIKAIIEMYCs B YCIOBUHU 3a]1a4H;

— HCIIOJIb30BATh JIOTHUECKUE PACCYKICHUS MPU PELICHUH 3a/1a4U;

— paboTaTh ¢ M3OBITOYHBIMH YCIOBUSAMU, BbIOUpas U3 Bcel nHpopmanuu, JaHHEIE,
HEOOXOUMbIE AJIs PEIICHUS 3a]a4uu;

- OCYILIECTBIISATh HECIOKHBIA TMEepedOp BO3MOXKHBIX PEIICHHA, BBHIOMpas M3 HHUX
ONTHMAJTILHOE TI0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;

— AQHAIM3UPOBATh W HMHTEPIPETUPOBATH TOJYYCHHBIC pPEIICHUS B KOHTEKCTE
YCIIOBUS 33]]a4d, BEIOUPATh PEIICHHUS, HE MPOTHBOPEUYAIINE KOHTEKCTY;

— peliaTh 3aa41 Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, TO€3/10K U T.II.;

— peliaTh HECIOXKHBbIE 3a/layM, CBS3aHHBIE C JIOJEBBIM Y4YacTHEM BO BIIAJICHUH
bupmoi, mpeanpusTHEM, HEIBUKUMOCTHIO;

- pemiaTth 3aJa4d Ha TMPOCTHIC MPOIEHTHI (CUCTEMBI CKHIOK, KOMHCCHUH) W Ha
BBIUMCJICHHUE CIIOXHBIX TIPOIICHTOB B PA3JIMYHBIX CXEMaX BKIJIAJIOB, KPSTUTOB U UTIOTEK;

— pemiath TpaKTHYeCKHWe 3a7aud, TPEOYIOIUE HCIONIb30BAaHUS OTPUIIATEIbHBIX
YrceNl: Ha OMpeJelieHne TeMIepaTypbl, Ha OIMpe/eeHHe MOJI0KEHUS Ha BPEeMEHHOW ocH (10
Haled 3pbsl W TMOCTe), Ha JBWKEHHUE JEHEXHBIX CPeICTB (NMPHUXOA/pacxoid), Ha OmpeaesieHue
[JTyOUHBI/BBICOTHI U T.I1.;

- UCIIOJIb30BaTh TIOHATHE MacmTada i HAXOXJICHUS PACCTOSHUN W JJIMH Ha
KapTax, TUIaHaX MECTHOCTH, TUIaHAX IMOMEIIECHUH, BBIKpOWKaX, IpU paboTe HAa KOMITbIOTEpE U
T.II.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

— pelaTe HECIOXKHBIE MPAKTHUECKHE 3a7aud, BO3HHUKAIONIME B CHUTYaIUAX
MMOBCETHEBHOW KU3HU

T'eomempus

— OmnepupoBath Ha 0a30BOM YpPOBHE NOHATHUSMH: TOYKA, MpsMas, TUIOCKOCTh B
MIPOCTPAHCTBE, MAPALICITFHOCTh U MIEPIICHANKYIIPHOCTD MPSMBIX U TUIOCKOCTEH;

— pacrmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (TpuU3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN Tapaienenurne, Ky0);

- n300paxarh H3ydaeMble (GUTYPHI OT PYKH H ¢ TPUMEHEHUEM MTPOCTBIX YePTEIKHBIX
HHCTPYMEHTOB;

— Jenath (BBIHOCHBIC) TUIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHHU3Y;

- W3BJICKATh HWHQPOPMAIIUIO O MPOCTPAHCTBECHHBIX T'€OMETPHUSCKHUX (PUTYPaX,
MIPEJICTABJICHHYIO Ha YePTEeKaX U PUCYHKAX;



- MMPUMCHATH TCOPCMY Hmbaropa IMPpU BBIYUCIICHUU 3JICMCHTOB CTCPCOMCTPHUICCKUX
duryp;

- HaXoauThb 06’LCMBI u 1iomiaan HOBerHOCTCﬁ HpOCTefILLII/IX MHOT'OIr'PaHHUKOB C
pUMEHEHUEM (QOPMYIT;

- pacro3HaBaTh OCHOBHBIC BH/IbI T€JI BpalCHUs (KOHYC, IIWIHHIP, cdhepa u 1miap);

- HAXOJUTh OOBEMbI M IJIOIIAJN TMOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB U
TEJT BpallleHHs C TPUMEHEHUEM (hOpMYyJI.

B nosceonesnoti orcuznu u npu uzyuenuu opyaux npeomemos:

- COOTHOCHTH a0CTPAaKTHbIC T'€OMETPHUCCKUE MMOHITUS U (PAKTBI C PeabHBIMH
KU3HCHHBIMH O0BCKTAMHU U CUTYAIUSIMH;

- UCIIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX T'€OMETPUYCCKUX (Quryp s
pCIICHHUS TUIIOBBIX 3a/1a4 MPAKTHYECKOTO COACPIKAHMS;

- COOTHOCHTDH IIJIOIIAX IIOBEPXHOCTEH TEa OIMHAKOBOH (OPMBI PA3IUIHOTO
pa3Mmepa;

- COOTHOCHTH 00BEMBI COCY/IOB OJJHHAKOBOM (DOPMBI pa3IMyHOrO pa3Mepa;

- OllEHUBaTh (POPMY MPABUIBHOTO MHOTOTPAHHHKA IOCJIE CIIUJIOB, CPE30B H T.II.
(ompeaensaTh KOJMYECTBO BEPIIHH, peOep U rpaHei MOJyYeHHBIX MHOTOIPAaHHUKOB)

Bexmopbul u koopounamut 6 npocmpancmee

— OnepupoBath Ha 0a30BOM YpOBHE IIOHSATHEM JEKAPTOBBI KOOPIAWHATHI B
IPOCTPAHCTBE;

- HAXOJIUTh KOOPJIMHATHI BEPIIMH Ky0a U MPSIMOYTOJILHOTO Mapajliesienureia

Hcmopus mamemamuxu

- OnwuchIBaTh OT/ACIBHBIC BBIAAIONIUECS PE3YIbTAThI, TOJIyYCHHBIC B X0/ Pa3BUTHSI
MaTeMaTHKHU KaK HayKH;

- 3HaTh NPHUMEPhl MaTEMATHYECKHUX OTKPBITHH M HMX aBTOPOB B CBSI3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;

— MIOHUMAaTh POJIb MATEMATUKHU B pa3BUTUH Poccun

Memoovt mamemamuxu

- [TpuMeHSTh W3BECTHBIE METOJBI MPHU PEIICHHH CTAHIAPTHBIX MATEMaTHUYECKUX
3a/a4;

— 3aMeYaTh M XapaKTepU30BaTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B OKPYXKArOIIEH
JIEHCTBUTEILHOCTH;

- NPUBOINUTH MPUMEPHl MAaTEMATHYECKMX 3aKOHOMEPHOCTSH B TPUPOJAE, B TOM
YHCIC XapaKTePHU3YIOMIMX KPacoTy W COBEPIIECHCTBO OKPYKAIOMIET0 MHUpa W IMPOU3BEICHHN
UCKYCCTBA.

BbinycKHHUK Ha 6a30BOM YpOBHE MOJIYYHT BO3MOKHOCTh HAYYHUTHCS

Dnemenmol meopuu MHOIHCECME U MAMEMAMUYECKOIL 102UKU

- Onepuposams NOHAMUAMU. KOHEYHOE MHOICECMBO, INeMEHN MHOICeCMEd,
HOOMHOJICECmB0, nepecevenue U 00beOUHeHUe MHONCeCms, YUCL08ble MHOJNCeCm8d HA
KOOPOUHAMHOU NPAMOU, OMpe30K, UHMEepP8al, NOJLYUHMEPEAL, NPOMENCYMOK C BbIKOJOMOU
MOYKOU, epaghuueckoe npedcmasieHue MHONCeCMs Ha KOOPOUHAMHOU NIIOCKOCHU;

- onepuposamv  NOHAMUAMU.  YMEEPHCOeHUe,  OMpPUYaHue  YMmeeprHCOeHuUs,
UCTMUHHblE U JIOJCHblE YMBEPIUCOeHUs, NpUYUHA, cledcmeue, YACMHbLL CAy4au o00we2o
VIMBEPHCOeHUsl, KOHMPNPUMED,

- npoGepsmsb NPUHAOTIEHCHOCTNL INeMEHMA MHONCECBY,

- Haxooums  nepecevenue U  00beOUHEHUEe  MHONCeCms, 6 MOM  HUCle
npeodCmasieHHbIX epapuuecku Ha YUCI080U NPIMOU U HA KOOPOUHAMHOU NIIOCKOCMU;

- npoBOOUMb  OOKA3AMeNbHble PACCYHCOeHUs 0l 0OOCHOBAHUS  UCMUHHOCMU
VMEepH#COeHUIL.

B nosceomnesnoi scuznu u npu uzyyeHuu Opyeux npeomemos.



- UCNONIBL306AMb  HYUCLOBblE MHONCECMBA HA KOOPOUHAMHOU NpPAMOU U HA
KOOPOUHAMHOU NAOCKOCMU 0I5l ONUCAHUSL PEAIbHbIX NPOYECCO8 U S8NEeHULL,

- nPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS. 8 CUMYAYUSIX NOBCEOHEeBHOU JHCUZHU,
npu peuteHuy 3a0a4 u3 opyaux npeomemos

Yucna u evipasrxicenus

- C60000HO  onepuposamv  NOHAMUAMU: Yel0e YUCIO0, OeIUMOCmb Yucel,
00bIKHOBeHHAsL OpOOb, OecsmuyHdas OpoOb, PAYUOHATbHOE YUCTO, NPUOIUNICEHHOE 3HAYEHUE
yucna, 4acmo, OO0JA, OMHOULCHUE, NPOYEHM, NOSbIUEeHUE U NOHUNCEHUE HA 3A0AHHOE YUCTO
npoyeHmos, macumao,

- NPUBOOUNb NPUMEPDL YUCET C 3A0AHHBIMU CEOUCMEAMU OETUMOCTIL;

- onepuposams  NOHAMUAMU:  JO2APUGM — HUCLA,  MPUSOHOMEMPUHECKAsL
OKPYIICHOCMb, PAOUAHHASL U 2PA0YCHAs Mepa Yeld, GeludUuHd Yeid, 3a0AHHO20 MOYKOU HA
MPULOHOMEMPULECKOU OKPYICHOCIU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Vll08, UMeIOuux
NPOU3BOILHYIO BEIUYUHY, YUCIA € U TT;

- 8LINOIHAMb  apu@dmemuyecKue Oelucmeus, coyemas YCmHble U NUCbMEHHble
npuemvl, NPUMeHsisl npu HeoOX0OUMOCTU BLIYUCIUMENbHbLE YCMPOUCBA,

- HAxXo0umv 3HA4eHUst KOPHs1 HAMYPAIbHOU CMENeHu, CmeneHu ¢ payuoHalbHbIM
nokasamesnem, 102apupma, UCnoIb3ys NPU HeOOXOOUMOCMU BLIYUCTUMETbHbIE YCIMPOUCTEA,

- HOIb308AMbCSL OYECHKOU U NPUKUOKOL NPU NPAKMUYECKUX PACYEmaX,

- nPoBOOUMb NO U36ECMHBIM (OPMYIAM U NPAGULAM NPeodPa308aHUsi OYKEEHHbIX
BLIPAJICEHULL, BKTIOYAIOWUX CIMENeHU, KOPHU, T02apUhMbl U MpUueoHOMempuieckue QyHKyuu,

- HAX00Umb 3HAYEHUs! YUCTOBLIX U OYKBEHHLIX BbIPANCEHULl, OCYUeCmesis
Heobx00uMbvle NOOCMAHOBKU U NPeobPa308aHUsL,

- u306padicamev cxemamudecku yeol, GeIUYUHA KOMOPO20 BbIPAdICeHd 8 2padycax
U paouanax;

- UCNONIBL306AMb NPU peleHul 3a0ay MmadIuuHble 3HAYeHUs. MPUSOHOMEMPUYECKUX
@dynryuii yenos;

- BbINOIHAMb NEePesod GeIUYUHbL Yeld U3 PAOUAHHOU Mepbl 8 2PAdyCHYIO U
0bpamHo.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

- BbLINOIHAMYL — OCUCMBUsL ¢ YUCIOBLIMU — OAHHLIMU NPU  pPeleHuu  3a0ay
NPAKMUYecKo2o Xxapakmepa u 3a0ay U3 paziuyHulX obaacmel 3HAHUL, UCNOAb3YSL Npu
HeoOX00UMOCMU CNPABOUHbIE MAMEPUATbL U BbIYUCTUMEbHbIE YCIMPOUCEA,;

- OYEeHUBAMb, CPABHUBAMb U UCNONBL306AMb NPU PEUEHUU NPAKMUYEeCKUX 3a0ay
YUCNIOBblE 3HAYEHUSI PEasibHbIX GelUYUH, KOHKDEMHble HUCLO8ble XAPAKMEPUCMUKU 00bEKmos
OKpyJHcaloujeco Mmupa

Ypasuenusn u nepasencmea

- Pewamsv payuonanvuvie, noxazamenvhvie u aocapugmuyeckue ypaeHeHus u
HepaseHcmea, — npocmeuuiue — UPPAYUOHATbHbIE U MPUSOHOMempUYecKue  ypagHeHus,
HepaseHcmea U ux CUCmembl;

- UCNONB308AMb MEMOObl peuleHUsi YPABHEeHUL: npusedeHue K eudy «npoussedeHue
PABHO HYTIIOY UTU «YACMHOE PABHO HYJI0», 3AMEHA NEPEMEHHDIX,

- UCNONb308aMb MEMOO UHMEPBAIO8 OJisl peUleHUs] HePABEHCNE,

- UCNONb308aMb 2paguuecKuti Memoo 0Jis NPUOIUNCEHHO20 PEUEeHUsl YPAGHEeHULl U
HepaseHcme;

- u300padxcamev HA MPULOHOMEMPUUECKOU OKPYICHOCIIU MHONCECMBO peuleHull
APOCMeUuuux mpuecoHOMempuyecKux ypasHeHull U HepageHCcms,

- 8bINOIHAML ~ OMOOp  KOPHell  YPAGHeHUUl UlU  peuleHull HepaseHcmes 8
coomeemcmauu ¢ OONOJIHUMENbHbIMU YCAOBUAMU U O2PAHUYEHUSMU.



B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux y4eOHvix npeomemos:

- COCMasisams U peuwams YPAeHeHUs, CUCMeMbl YPAGHEeHUll U HepaseHCmed npu
peweHuu 3a0ay Opyeux yueoHvlx npeomemos;

- UCNONb308aMb  YPAGHEHUs U HEPABEHCMBA OJisk NOCMPOCHUs. U UCCLEO08AHUSA
NPOCMeUuuUx Mamemamuyeckux Mooeiell peaibHblX CUMyayutl uiu NPUKIAOHbIX 3a0ad;

- yMemb UHMeEPNPemupo8ams NOIY4eHHbIl NpU peuleHUulu YpaeHe s, Hepagencmed
U cucmembvl pe3yibmam, OYeHUusams e20 npagoonododbue 6 KoHmexkcme 3a0aHHOU PeanrbHOU
cumyayuu uiu NPUKIAOHoU 3a0ayu

Dyukyuu

- Onepuposéamv NOHAMUAMU: 3ABUCUMOCMb  BEIUYUH, (DYHKYUS, apeyMeHm U
3HaweHue @yHKYuu, 001ACMb ONpedeleHUs U MHONCeCMBO 3HAYeHull QYHKYyuu, 2pagpux
3asucumocmu, epagux  @yHKyuu, HYIU  @OYHKYuu, NPOMeNCYMmKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUCI080M NPOMEICYMKe, YObl8aHUe HA YUCLOBOM NPOMENCYMKe, Hauboavluee u
HauMeHbvuee 3HauYeHue GYHKYUU Ha YUCTO080M NPOMENCYMKe, NePUoOUdeckas QyHKYus, nepuoo,
YemHas u HeuemHas PyHKyuu,

- onepupoeamv  NOHAMUAMU: NPAMAA U 0OpaAmHAs — NPONOPYUOHALHOCHIb,
JIUHelHas, KeéaopamuuHas, no2apupmuyeckas u NnoKasamenbHas @yukyuu,
mpusoHomMempuieckue QyHKyuu,

- onpedenamov 3HaueHue QYHKYuu NO 3HAYEHUIO apeyMeHmd Npu pPAa3IudHbIX
cnocobax 3a0anusi hyHKyuu,

- cmpoums epapuKu u3yueHHbIX QYHKYUL;

- OnucvlBamb NO 2paguKky u 8 NPoCmeuuux Ciyyasx no gopmyie noseoexue u
ceolicmea yHKyuil, HAxXo0Ums No epapuxy QyHKyuYU HauboIbLUIUE U HAUMEHbUIUE 3HAYEHUSL,

- cmpoums 3cKu3 epaguxa Qyukyuu, yoosiemeopaowel npueedeHHomy Habopy
VCILOBULL (NPOMENCYMKU B03PACMAHUS/YObIBAHUS, 3HAYEHUe PYHKYUU 8 3A0AHHOU MOUYKe, MOYKU
IKCMPEMYMOS, ACUMNMOMbL, HYIU QYHKYUU U m.0.);

- pewams YpasHeHus, npocmenuiue CUCmemvl YPAGHEHUll, UCHONb3YS C8OUCMBA
@yHKyuil u ux epaghuxos.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvlx npeomMemos:

— onpeoensams NO 2pagukam U UCNOIb308aMb OISl peuleHus NPUKIAOHbIX 3a0ad
CBOLICMBA PEAbHbIX NPOYeCccos U 3asucumocmeti (Hauborvbuiue U HAUMEHbUiUe 3HAYCHUs,
NPOMENCYMKU — 803DACMAHUA U  YObI8AHUA (DYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumMnmomul, nepuoo u m.n.);

- UHMEPNPEemMUpo8ams  C8OUCMBEA 8 KOHMeEKCme KOHKPEeMHOU NpaKkmuiecKkoll
cumyayuu,

- onpedenaims no 2epaguxam npocmevuiue Xapakmepucmuku NnepuoOUYecKux
npoyeccos 8 OUON02UU, IKOHOMUKE, MY3blKe, PAOUOCEA3U U Op. (AMIIUMYOd, Nepuoo u m.n.)

Dnemenmol Mamemamuieckozo aHanu3a

- Onepuposamv NOHAMUAMU: NPOU3BOOHAS] (DYHKYUU 8 MOuKe, KACAMEeNbHAs K
epaghuxy @yHxyuu, npouzeooHas PyHKyuu;

- BLIYUCTIAMG  NPOU3BOOHYIO  OOHOUYNEHd, MHO20YNEHd, K8AOPAMHO20 KODHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL,

- BbLIYUCTIAMD NPOU3BOOHBIE INEMEHMAPHBIX DYHKYUL U UX KOMOUHAYUU, UCNONIb3YA
CNpasouHble Mamepuabl,

- uccneo008ams 8 NPOCMeUwux cayuasax QyHKYuu Ha MOHOMOHHOCMb, HAXOOUMb
Haubonbuwiue U HAuMeHbwue 3HAYeHUs QYHKYUU, cmpoums 2papuku MHO20UNEHO8 U
NPOCMeuuux pPayuoOHAIbHbIX (QYHKYULL ¢  UCNOIb308AHUEM ANNAPAMA MAMeMamuiecKo2o
aumanusa.

B noeceownesnoul sxcusHu u npu uzyyeHuu Opyeux y4eonvix npeomemos:



- pewams npukiIaoHvle 3a0a4u u3 OuoIo2uY, GUIUKU, XUMUU, IKOHOMUKU U OPY2UX
npeomMemos, C8A3AHHbIE C UCCIe008AHUEM XAPAKMEPUCTNUK PEaNlbHbIX NPOYECCo8, HaX0HCOeHUeM
HAUbOIbUUX U HAUMEHbULUX 3HAYEeHULl, CKOPOCMU U YCKOPEHUS U M.N.,

- UHmMepnpemuposams noJyueHHvle pe3yibmamsl

Cmamucmuka u meopus 6epoamuocmeil, 102uKa U KOMOUHAMOPUKA

- Hmems npeocmasnenue o OUCKPEemMHbIX U HENPEPLIBHbIX CYUAUHbIX 8EIUYUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCMU CTYYAUHBIX BETUYUH,

- umems npeocmasieHue 0 MamemMamuieckom OHCUOAHUU U OUCHEPCUU CTYYALIHBIX
BEeNIUYUH,

— umems npedcmasienue 0 HOPMAIbHOM PACHpeoeleHuy U NPUMepax HOPMAaibHO
pacnpeoeneHHbX CAY4auHbIX 6eTUUUH,

- HOHUMAMb CYMb 3AKOHA OONbUWUX HUCel U 6blOOPOYHO20 MemoOod UMepeHus
eeposimHocmel;

— umems npeocmasnenue 00 YCI08HOU BEPOSMHOCMU U O NOJHOU BePOSMHOCHU,
NPUMEHAMb UX 8 peleHUl 3a0al,

- umMems npeoCmasieHue 0 8aNCHbIX YACMHbLIX 8UOAX PACHpeOeNeHUli U NPUMEHAMb
Ux 8 pewieHuu 3a0a4,

— umems npeocmagienue 0 KOppeuAyuu CIAY4auHblX GeiuyuH, o JUHelHOU
pezpeccuul.

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:

— BLIYUCTAMY UU OYEHUBAM BEPOSIMHOCIU COOLIMULL 8 PEAbHOU HCUSHU

- 8610UPaAMb NOOX00sUUe MeMOObl NPEOCMABIeHUS U 00PAOOMKU OAHHBIX,

— YMemb peuams HeCcl0dCHble 3a0adu HA NpuMeHeHue 3aKOHA OONbuUX ducen 8
COYUONO2UU, CMPAXOBAHUU, 30PABOOXPAHEHUU, obecneueHuu 0e30NACHOCMU HACeleHUs 8
Upe3sbIYAIHBIX CUMYAYUSIX

Texcmosuie 3a0auu

- Pewamo 3a0auu pasnvix munos, 6 mom uucie 3a0a4u NOBLIWEHHOU MPYOHOCHU;

— 8b10UPAMb ONMUMANLHBIL MEemOoO peuleHUs 3a0adu, paccmampueas pasiuiHvle
Memoowl,

— CMpoums MoOelb peuleHuss 3a0adu, Npo8ooUmMsb 0OKA3AMEeNbHbLE PACCYHCOCHUSL,

- pewams 3a0a4u, mpeodyiowue nepebopa 8apuanmos, npoeepKu yciosut, ebloopa
ONMUMATLHO20 pe3ynIbmama,

— AHAU3UPOBAMb U UHMEPNPEemUposams pesyibmamysl 6 KOHMmMeKCme YCl08Us
3a0ayu, 8b10UPaAMb peulerus, He npomueopedaujue KOHMeKCcmy;,

— nepesooums nNpu peweHuy 3a0adu uH@Gopmayuio u3 00HOU Gopmbl 6 Opyayio,
UCNONB3YS NPU HEOOXOOUMOCIU CXeMbl, MAOIUYbL, PAPUKU, OUACPAMMbL;

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:

— peuiams npakmudeckue 3a0a4u U 3a0a4u uz Opyeux npeomemos

TI'eomempusn

- Onepupoeéamv NOHAMUAMU. MOYKA, NPAMAs, WIOCKOCMb 8 NPOCMPAHCMmEe,
napanierbHoOCmy U NepReHOUKYIAPHOCHb NPAMBIX U NIOCKOCMEl;

- npUMeHsAmb OISl pelleHusi 3a0ay 2eomMempuyeckue Gakmol, eciu YCio8us.
npUMeHeHUsl 3a0aHbl 8 ABHOU popme;

- pewams 3a0auu HA HAXOMHCOEeHUe 2eoMempuieckKux GeIuyuH no oopazyam uiu
aneopummam;

— denamsv (8bIHOCHbIE) NIOCKUE YepmediCU U3 PUCYHKO8 00beMHbIX (ueyp, 6 mom
yucie pucogams U0 c8epxy, cOOKy, Cmpoums ceuenus MHO202PAHHUKOB,

- u3enekamv, UHMEPNPemuposams U  npeoopaz0evlieams — UHGOpMAyUlo o
eeomempuieckux Queypax, npedcmasienHylo Ha 4epmexcax,



- NPUMEHAMb 2eoMempuydeckue Gaxmvl 01 peuweHus 3a0ay, 8 mMOM Yucie
NPeONnoNa2aruux HeCKOIbKO WA208 peueHuUs;

— ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMbBIX U NIOCKOCMell 8 NPOCMPAHCmee,

— Gopmynuposams ceoticmea u NPU3HAKU Queyp;

- 00KA3bI8AMb 2e0MempuiecKue YmeeprHcOeHus;

- enadems  CMAHOApPMHOU  Klaccugukayue  NPOCMPAHCMBEHHbIX — ueyp
(nupamuowl, npuzmsl, napaieienuneosl);

- Haxo0umov 00vemMbl U NIOWAOU NOBEPXHOCMEU 2eOMEempUYecKUx men ¢
npumerenuem Gopmyi,

— BLIYUCTIAMN PACCMOAHUA U Y2lIbl 8 NPOCMPAHCIEE.

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

- UCNONb308AMb  CBOUCMEA  2eOMempUdeckux ueyp 011 peuwleHus 3a0ay
APAKMu4ecKo2o xapakxmepa u 3a0ay u3 opyeux ooracmett 3HAHUll

Bexkmopbt u koopounamut 6 npocmpancmee

- Onepupoeamv noHAMUAMU OeKAPMOBbl KOOPOUHAMbI 8 NPOCMPAHCMEe, 8eKMOp,
MOOYNIb 8eKMOpA, PABEHCMBO BEKMOPOS8, KOOPOUHAMbL BEKMOPA, Y20l MelcOy GeKmOopamu,
CKANAPHOE NPOU3BEOeHUE 6EKMOPO8, KOLIUHEAPHbIE GEKMOPbL,

— HAxXo0umev  paccmosnue Mmexcoy O08YMsa MOUYKAMU, CYMMY 6EKMOpPO8 U
npoussedeHue 6eKMopa HaA HUCLO, Y20l MelcOy BeKmopamu, CKAlapHoe npousgedeHue,
PACKAA0bI8AMb BEKMOP NO O8YM HEKOIUHEAPHBIM BEKIMOPAM,

— 3a0a8ams NJI0CKOCMb YPAGHEHUEM 8 0eKAPMOBOU cucmeme KoOOpouHam,

- pewiams npocmenuiue 3a0a4u 86e0eHuemM eKmopHo20 bazuca

Hcemopus mamemamuru

- Ilpeocmaensime 6K1G0 BbLIOAIOWUXCI MAMEMAMUKOSE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX obnacmel;

- NOHUMAMb POJib Mamemamuku 6 pasgumuu Poccuu

Memoovl mamemamuxu

- Hcnonvzosamo OCHOBHblE ~ Memoobl 0oKazamenbcmad, npoeooums
00KA3aMenbCmeo U 8bINOIHAMb ONPOBEPHCEHUE,

- NPUMEHSIMb OCHOBHbLE MEMOObl PEULCHUsL MAMEMaAMUYeCcKUx 3a0ay;

- HA OCHOBC MAMEMAMUYECKUX 3aKOHOMEPHOCmel 8 NPupooe Xapakmepuzosams
Kpacomy u CO8EPULEHCINEO OKPYICAIOWE20 MUPA U NPOU3BEOEHULL UCKYCCMBA;

- NpUMeHAmMb — npocmeluiue  NPOSPAMMHble  Cpeocmeéd U 2NeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MAmeMamuideckux 3a0ay.



Pasnea 1. Conep:xxanue yuedOHOro npeamera
Moayab «AJredpa 4 Ha4YaJa aHAJU3a»

OcHoBHOe cofep:kanue (10 TeMaM WIH
pa3zienam)

XapakTepHCTHKA OCHOBHBIX BUAOB y4eOHOM
eI TeJbHOCTH

Paznen 1. IloBTOopeHMe u cucreMaTu3auus
3HaHuii 3a 10 kiaacc

Tpuronomerpudeckue GopMyJIbL.
TpuroHomeTpudeckrue ypaBHEHUS, CBOISIINECS
K anrebpandeckuM. OTHOPOAHBIE YPABHEHNS.
Mertoapl 3aMEHbI HEU3BECTHOT'O U PA3IOKEHUS
Ha MHOXUTENIU. METOI OLIEHKH JIEBOUM U IIPaBOM
4acTell TPUTOHOMETPUUECKUX YPABHEHUM.
CucTeMbl TPUTOHOMETPUYECKHUX YPaBHEHUH.
TpuroHomeTpuyeckrue HEPaBEHCTBRA.

AKTyaIII/ISI/IpOBaTI) 3HaHUs 110 aJir e6pe N HaydaJlaM

MaTeMaTHYECKOTO aHajan3a 10-ro KJjacca;
BBITIOTHATE mpeoOpa3oBaHus
TPUTOHOMETPUYECKHX, JorapuGMHUIECKUX 51
IMOKa3aTeIbHBIX BBIpQXCHHIA W pellaTh
TPUTOHOMETPUYECKHE ,  JIOTapU(pMHUECKHUE
MOKa3aTelnbHbIe ypaBHEHUS 0a30BOrO  YpPOBHS
CIOXHOCTH;, peliaTh 33Ja4d Ha MPUMCHEHUC
nmonmydeHHbIXx B 10 kiacce 3HaHUU TIpU

BBIIIOJTHEHUH TeCTa IO TPOBEPKE OCTATOYHBIX
3HAaHUMH.

Paznen 2. Tpuronomerpuyeckue (pyHKIUH.

OO6mnacTb omnpeseneHys 1 MHOKECTBO 3HAUCHUH
TPUTOHOMETPHUYECKUX (DYHKIHH .

HeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTD
TPUTOHOMETPUUECKUX (PYHKIHH.

CpoiicTBa QyHKINHN Y = COSX U €€ TpadukK.
CaoiicTBa QyHKINHU y = SinX U ee rpaduk.
CgoiicTBa 1 rpaduku QyHKIUH y = tgx U
y = Ctgx.

OO0paTHbIE TPUTOHOMETPHUYECKUE PYHKIIHH.

3HaTh OCHOBHBIC CBOWCTBA TPHTOHOMETPUYECKUX
(YHKIMA, yMeTh CTPOUTh WX TpaQuKkud ®
pacro3HaBath QyHKIHMH 10 JaHHOMY TpaduKy,
yYMETh OTBEYaTh Ha BONPOCHI, 3HATH W MPHUMEHSThH
CBOICTBa TPUTOHOMETPUIECKUX (DYHKIIHIA, CTPOUTH
rpaduku TPUTOHOMETPHUIECKHUX (hyHKIHIA.
ompeneNnaTs 3HadyeHWe (YHKIMKA 10 3HAYCHUIO
apryMeHTa IIpH pa3luYHbIX CcHoco0ax 3aJaHus
(YHKINH, CTPOUTD TPpa(K N3yUeHHBIX (YHKIIHIA;
OMHUCHIBATh MO TpaduKy U B MPOCTEHIINX CITydasx
no Qopmyne moBeneHHE U CBOWCTBA (DYHKIHUA,
HaXOAWTh MO TpaduKy (PYHKIUHW HAUOONBIINE U
HalMEHbIIME 3HAYCHMS; pellaTh ypaBHEHUS,
[IPOCTEUILINE CUCTEMBl YPABHEHUH, WCIOJb3Ys
cBoiicTBa (DyHKIHUI 1 UX TpaUKOB;

Paznen 3. [IpousBoanas u ee reoMeTpUYeCKHUi
CMBICIL.

IIpenen mocnenoBaTeNbHOCTH .

[Ipenen dyHKITIN.

HenpepsIBHOCTH QYHKIHH.
Ornpenenenne MPOU3BOTHOM.

[Ipasuna nuddepennmpoanus.
[Mpou3BoaHast CTENICHHON (DYHKIINH .
[Tpou3BOHBIE AIIEMEHTAPHBIX (DYHKIIHH.
I'eomeTpuyeckuii CMbICT IPOU3BOIHOM.

Oco3HaTb MOHATHE Mpezena NoCIeI0BaTEIbHOCTH.
CymecTBoBaHue npenena MOHOTOHHOM
OTPaHUYEHHON IOCIIEN0BAaTEIBHOCTH. beckoHeuHO
yObIBaromasi reoMeTpHyecKasl Iporpeccuss U ee
cymma. [loHsiTHE O HEMPEPBIBHOCTH (PYHKIHH.
[NonsiTe o mpown3BoAHON PyHKIMHU, QUBNIECKUI 1
FEOMETPUYECKUN CMBICI IPOU3BOJHON. YpaBHEHUE
KacaTenbHON K rpaduky ¢ynkuuu. IlpousBoanbie
CyMMBI, PAa3HOCTH, IIPOU3BEIEHHs, YACTHOIO.
[Tpon3BoOIHBIE OCHOBHBIX 3JE€MEHTAPHBIX (DYHKIIHH.
[IpumeHeHne mNpPOM3BOJHOW K  HCCIIEAOBAaHUIO
¢ynkumit 1 nmocrpoeHuto rpadukoB. Ilonsarue o
MIPOU3BOIHOM byHKINH, (uznueckuit 51
FEOMETPUYECKUNA CMBICII ITPOU3BOIHOM.

Paznen 4. [Ipumenenue Npon3BoAHOI
K UCCJIeOBAHUI0 QYHKIUIA.

Bospacranue u yobiBanue QyHKIIHU.
OKcTpeMyMbl QYHKIIHU.
Hawnbonbiee 1 HanMeHbIIee 3Ha4eHNs (QYHKITHIH.

Berancisats MIPOU3BOHBIE 3JIEMEHTaPHBIX
(GyHKUMI, HCHONB3yS CHOPaBOYHBIE MAaTEpPHAJIbI;
WCCIIEIOBATh B MPOCTEHINNX ciydasx (pyHKIWU Ha




[IpousBogHast BTOPOro MOpsAKa, BBITYKIOCTb H
TOYKH TIeperuoa.
[Moctpoenue rpadukoB GyHKIUH.

HaXOAWTh  HAWOONBIINE U
HauMEHbIINE  3Ha4YeHus  (PYHKUWH, CTPOUTH
rpaduku MHOTOYWJICHOB u MPOCTEUIITUX
palMOHANBHEIX ~ (YHKIMA C  HCIIOJIb30BaHUEM
ammaparta MaTeMaTHYecKOro aHajn3a; pemaTh
MPHUKJIaTHBIE 33Ja4d, B TOM YHCJIE COIHAIHHO-
SKOHOMHYECKHE M (pu3nyecKkue, Ha HAaHOOJbIINE U
HauMEHbIIINE 3HAYEHU, Ha HAXOXKIECHUE CKOPOCTH
1 YCKOPEHUSI.

MOHOTOHHOCTB,

Pa3znen 5. IlepBooOpa3Hasi 1 HHTerpaj

IIepBooOpazHas.

[TpaBuna HaxOXAEHUsI IEPBOOOPA3HBIX.

[Imomaae kpuBONMHENHON Tpaneuuu. MHTerpan u
€ro BBIYHUCIICHHE.

Brruncnenue miormianeit Guryp ¢ moMoIms0o
WNHTerpainos.

[IpumeneHue HMHTErpaJioB
¢u3nIecKuX 3aad.
[Mpocreiimme quddepeHnnansHble ypaBHEHHS.

JJIsA pemIeHuA

3HaTh OmpeAeNieHne IepBOOOpa3HOM; IpaBHiIa
OTBICKaHUS MIEPBOOOPA3HBIX; (hopMyJIBI
NepBOOOPa3HBIX 3JIE€MEHTAPHBIX (hyHKITHIA;
onpejeeHue KPUBOJIMHEHHON Tparneiuu.
Brruucnsats epBoOOpa3HbIe 3IIEMEHTAPHBIX
(YHKIMA, TPUMEHSS  MpaBWiIa  BBIYMCICHHS
MepBOOOPa3HBIX. ITonb3oBaThCs MOHATUSIMU
nepBooOpa3Has u UHTErpai; HaXOJIUTh
NepBOOOpa3HbIE; BBIUUCIIATD TJIOIAb
KPUBOJIMHENHOU Tpareuuy; BBIYUCIIATD
WHTETpalbl. 3HaTh W TPUMEHATH  (HOpMyITy
Hyrorona-Jleitouuna. 3HaTH NPUMEHEHUS

WHTErpasa B PU3MKE U TEOMETPHH.

Pa3nen 6. KomonnaTopuka.

Maremarnueckasi HHIyKITHSL.

IIpaBuio npousseaeHUsI.

Pa3Meliennst ¢ nOBTOPEHUSIMH.

IlepecTaHOBKHU.

Pazmemienus 6e3 MOBTOpEeHNUH.

Coueranus 6e3 noBTopeHuit u 6uHoM HeroToHa.
CoueTaHus C MOBTOPEHUSIMHU.

Brnagets 6a30BbIM MOHATHITHBIM aIapaToM.
IIpuBomuTe NpHUMEpPBI IPOLECCOB U  SIBICHMIA,
MMEIOIIMX CIy4alHBIM XapakTep, HAaxXOIUTb B
MPOCTEUIINX CUTYALMSIX U3 OKpPYKAroUIEH XU3HU
BEPOSITHOCTh HACTYIUICHUS CIIy4allHOro COOBITHS,
COCTaBIIATh TaOJIUIIBI pacnpenencHus
BeposiTHOCcTel. M3narate U oQoOpMIITH peLeHHUs
JIOTHYECKH TIOCIIEIOBATENbHO, C HEOO0XOIUMBIMU
MOSICHEHUSAMU. ~ OJJIEeMEHTapHble U CJOXHBIE
coObITHs. PaccMoTpeHue citydyaeB U BEpOSITHOCTD
CYMMBI HECOBMECTHBIX COOBITHH, BEpOSTHOCTH
MPOTHBOMOJNIOKHOTO  coObITHA.  [loHsATHE  ©
HE3aBUCHMOCTH COOBITHIA. Pelienne mpakTuaecKux
3aJa4 C NPUMEHEHHEM BEPOSTHOCTHBIX METOJOB.
pemaTb pocTeHIIne KOMOWHATOPHBIE 3aJa4yH
METOJ0M Iepebopa, a TaKkKe C HCIOJIb30BaHHEM
W3BECTHBIX (OPMYI; BBIUMCIATH B HPOCTEHIINX
CiIydasix BEpPOSITHOCTH COOBITHM Ha  OCHOBE
HOZICYeTa YKCIa UCXOAOB; IEMEHTH TpadoB I
MOJEJINPOBAHUSI. AHanmM3upoBaTh  pealbHBIE
YHCIIOBBIE JAaHHBIE, MPEICTaBICHHBIE B BHIE
Jmarpamm, rpaukoB.

Pa3nen 7. neMeHTHI TEOPUM BEPOATHOCTEH.

BeposTHOCTE COOBITHS.
CrnosxeHue BEpOSITHOCTEM.
YcnoBHas BEpOSITHOCTh. HezaBHCHMOCTH COOBITHI

BeposiTHOCTB MIPOM3BEICHUS HE3aBUCUMBIX
coObITHI.
®opmyna beprymm.

XapakTepru30BaTh MPOIECCHl U SBJICHUS, UMEIOIIUE
BEPOATHOCTHBIN Xapakrep, OIICHUBATh
BEPOATHOCTHBIE  XApPAKTEPUCTUKU  CIyYalHBIX
BEJIMYMH TIO CTAaTUCTHYECKUM MJaHHBIM. JlaBaTh
onpeAeaeHus, (dhopmynupoBartb CBOIICTBA.
PaGotate ¢ mnpocredimiuMu  KOMOMHATOPHBIMHU
CUTYyallusIMH:  TIPOBOAHWTH  HETOCPEICTBEHHBIN
nepedop BCeX CIIydyaeB, Pa3yMHO OpPraHU30BHIBATH




nepedop W WCIONb30BaTh IMPABUIO YMHOMKEHUS.
[Toxgcder BepOATHOCTEW pa3IMYHBIX COOBITHH, C
HCIIOJIb30BAaHUEM TaKoro KOMOWHATOPHOTO
amnmapara, Kak (popMyJIbl JIJIsl YMCIIa COUCTAHHIA.

Beluucniate B NpoCTEHINNX CIIy4asX BEPOSTHOCTH
cOoOBITHII Ha OCHOBE IIOJCYETa YHWCIIA WCXOJIOB;
HaXOJWTh BEPOSATHOCTH CIIYYalHBIX COOBITUH C
MTOMOIIIBIO KJIACCUYECKOT 0 onpeIeICHUs
BEPOATHOCTH; WMETh MPEIACTABIEHHE O CyMMe H
MPOU3BEJICHUN JBYX COOBITHI; yMETh HaXOIUTh

BCPOATHOCTH MIPOTHUBOIIOJIOKHOI'O C06I)ITI/I$I;
HHTYUTUBHO ONIPEACIIATh HE3AaBUCUMBIC COOBITHS U
HaxXoauThb BEPOATHOCTDH OOTHOBPEMEHHOT'O

HACTYIUICHUS HE3aBUCUMBIX COOBITHIA B 33aj]a4ax;
WCIIONTE30BaTh MPUOOPETEHHBIE 3HAHVS U YMEHUS B
MPaKTUYECKOW AEATETLHOCTH M  IOBCEIHEBHOMU
JKU3HU JIs1. aHAJIU3a pCaIII)HI)IX YHUCJIOBBIX JaHHBIX,
NpEACTaBICHHBIX B BHJIE JAUWArpaMM, TIpaduKoB;
aHanm3a HHQPpOPMAIUK CTATHCTUIECKOTO XapaKTepa;
MOHMMAaHUS B3aUMOCBSI3M y4eOHOro MpeaMera
C 0COOEHHOCTSIMH NPOQeCCHii .

Paznen 8. IloBTOopenme u cucTeMaTHU3AUMA
3HaHuii 3a 10-11 knace

JlorapupmMudeckue HepaBeHCTBA.
HuddepeHnnpoBanue MokazaTeNbHON 1
norapugMuiaeckoil QyHKIHH.

PemeHne TpUroHOMETpUYECKUX YPaBHEHU.
OKOHOMHMYECKHUE 3a1a4H.

[InanumeTpus.

BrnageTts mnoHSTHEM CTENEHU C PAMOHATHHBIM
MOKa3aTeleM; BBINOJHATH TOXJECTBEHHBIC
npeoOpa3oBaHUs M HAXOIUTh MX 3HAYCHHS,
BBITMIOJHATh  TOXKICCTBCHHBIC  MPEOOpa3OBaHUS
TPUTOHOMETPUIECKHX, WpparMOHATBHBIX,
MOKA3aTEeNbHBIX, JOrapU(MUUECKUX BBIPKCHHUN |
peraTh CUCTEMBbl YpaBHEHHUH, COAEPKAIINX OJTHO
Wi  JIBa  ypaBHEHUS (;morapudmuueckux,
WppaIMOHAIBHBIX, TPUTOHOMETPUYECKUX), PElIaTh
HEpaBEHCTBA C OJHOM NEPEMEHHOM Ha OCHOBE
CBOMCTB  ()YHKI[MM;, HCIOJb30BaTh HECKOJIBKO
MPHEeMOB TIPH pEIIEHWH YPaBHEHWH; pemaTh
YpaBHEHUSI C HWCIIOJIB30BAaHUEM PABHOCHILHOCTH
YpaBHEHUH; WCTONB30BaTh rpaduk (QYHKIUH MPH

pelIeHnn HepaBeHCTB (TpadU4ecKwii MeTon);
HaxoIUTh MPOM3BOAHYIO (YHKIHMH; MHOXKECTBO
3HAaYeHUH  (yHKOWW; 00NacTh  ONpeleNeHHUs
CIIO)KHOW (DYHKIMH; HCHONB30BaTh YETHOCTb U
HEYETHOCTb (DYHKIMH; MCCIENOBAaTh CBOMCTBA
CIOXHOW  (YHKIIMHM, HCIIOJIb30BaTh CBOWMCTBO

MEPUOJUYHOCTH (QYHKIWHU ISl PElIeHUs 3a]ad;
yuTaTh CBOWCTBA (QYHKUMH MO Tpapuky H
pacrio3HaBaTh rpadMKH 3JIEMEHTapHBIX (YHKLUIH;
pemars ¥ TPOBOJUTH HCCIEIOBAHUE pPEIIeHUS
TEKCTOBBIX 3a7jad Ha HaXOKACHHWE HauOOJbIIETO

(HauMeHbIIEro) 3HAaYECHUS BEJIMYMHBI c
MPUMEHEHWEM TPOW3BOAHON; pemarh 3aJadu
napaMeTpuyecKue Ha ONTUMH3AIMI0; pelaTh

KOMOWHHPOBaHHBIE YpaBHEHHS M HEPaBEHCTBA;
WCIIOJIb30BaTh HECKOJIBKO MPHEMOB IMPH PEIIEHUHU

ypaBHEHHUI u HEPaBEHCTB; W3BJICKATh
HEO0XO0UMYI0 WHGOPMAIMIO U3 Y4eOHO-HAYYHBIX
TEKCTOB;  TPUBOJUTH  TPUMEPHI,  MOIOUPATh

apryMeHThI, (JOPMYJIMPOBATh BBIBOJIBI.




Pasnen 9. BHyTpu npeaMeTHbIi MOAYJb
«Pemenne NMPaKTHYECKUX U
HCCJIeI0BATEILCKUX 3a1a4. MoaeaupoBanue Ha
sI3bIKe MaTeMaTUHKH

Bnagers 0a30BbIM TOHATUWHBIM anmapaToM.
[IpoBOIUTH YCTHBIE U MUCHMEHHBIE JIOTUUECKHUE

000CHOBaHUS npu PCHICHUA 3aaa4 Ha
BBIYHCJICHUC u J0Ka3aTCIbCTBO. Pemrats
CJIOXKHBIC 3aga4uu Ha BBIYHMCIICHUC C
J0Ka3aTCJIbCTBOM crocoba pelICHMA, C

aHAIM30M pe3yibTaTa, OIpPEACICHUEM XOJa

peleHus 3aJa4u u BBICTPAaUBaHUEM
JIOTUYECKOU LEIOYKHU paccyXIeHUH,
COOTHECCHMEM OTBETa C YCIIOBHUEM 3aJayH.
Hcnons3oBars TOTOBBIE KOMIIBIOTEPHBIE
IIPOrpaMMBbl JUIsl WILTIOCTPALIMK 3aBUCHUMOCTEH.
Crpouts ¥ HcCCIENOBaTh MaTEMaTUYECKUE
MOJEIM  pealbHbIX  3aBUCHUMOCTEHN u3

pPa3IMYHBIX 00JIacTe MAaTEeMATHKU U CMEKHBIX
JTUCIUILIMH, TOKa3bIBAIOIINE OTPAHUYEHHUS B
NPUMEHEHUH  MAaTeMaTUYeCKHX  MOJCIICH.
Pemarp ypaBHEHHs, HEpPaBEHCTBA, CHCTEMbI
ypaBHEHUU U HEPABEHCTB (0€3 OrpaHUyuEHUs 110

YPOBHIO CJIO)KHOCTHU TOXKICCTBEHHBIX
npeoOpa3oBaHMii), UCIOJIB30BAaTh CBOMCTBA
GyHKIMH, BXOIANIMX B  ypaBHEHHE s

000CHOBaHUS YTBEPKACHHUS O CYIIECTBOBAaHUU
penieHui U 00 UX KOJIUYECTBE.

Moayas «I'eomeTpus»

OcHoBHoOE coep:kanue (110 TeMaM WU
pasaesnam)

XapaKTepncTnKa OCHOBHBIX BU10B y‘leﬁHOﬁ
ACATCIbHOCTH

Pasnen 1. IloBrOopeHue wu cucreMaTuzauus
3HaHuii 3a 10 kiacc

IToBTOpenue. [lapaninenbHOCT NPSAMBIX U
IIJIOCKOCTEM.

IToBTOpenue. [lepneHIUKYISIPHOCTD
MPSAIMBIX U IJIOCKOCTEMN.

MHOrorpaHHMKH.

IIprMeHATh TpPaZULIUOHHYIO CXEMY pEIICHHUS
3aJ1a4 Ha MOCTPOEHHE C MOMOILBIO [UPKYIS U

JIMHENKU; aHaJIn3, MMOCTPOCHUC,
J0Ka3aTCIbCTBO U UCCICJOBAHUC,
MNPpUMCHATH METOA TCOMCTPUUCCKHUX MECT

TOYEK U METOJI I0JI00Us ITPU PEIICHNUH 33]1aY;
JaBaTh  ompeneneHus, (GopMyIupoBaTb U
JIOKa3bIBaTh ~ CBOMCTBA  MHOT'OI'PaHHUKOB,
aHAJIM3UPOBaTh (POPMYIHUPOBKH OIpEeIICHU
U TEOpEM;

OPUMEHATh METOABl pelIeHHs 3aJady Ha
BBIUMCJICHHUS] M JOKAa3aTeNbCTBA: METOA OT
MIPOTHUBHOTO, METO/I MTO100HI.

Paszgea 2. lnamuap, KoHyc, map

Tena Bpamenus. Ilonarue o Tenax BpameHus. Ocb
BpaieHusi. IloHsiTHE O UWIMHAPUYECKOW U
KOHUYECKOH MOBEPXHOCTSIX.

Hunmuanp. OcHoBaHwusl, oOpa3yrolas, BbICOTA,
och, OOKOBas  TIOBEPXHOCTh, pPa3BEPTKA
LUIMHIPA.

CedeHHUs TIPSAMOTO IUIMHJIpA TUIOCKOCTSMH,

OOBACHATH, KaKue reoMeTpudeckue GUrypsl B
MIPOCTPAHCTBE HA3BIBAIOT TeJlaMU BpAIIECHUS U
4To Takoe och BpameHus. OOBSICHATH, 4YTO
Takoe UWIMHJIPUYECKas TOBEPXHOCTh, €€
o0pasyromue 1 0Ch, KaKoe TeJIO Ha3bIBaeTCs
LHWIMHIPOM U KakK Ha3bIBAIOTCA €r0 AJIEMEHTHI,




napauieIbHBIMU €r0 OCHOBAHUIO UJIH OCH.
Konyc. Bepmmna, ocHoBanue, oOpasyromas,
0Cb, BBICOTA, OOKOBas MOBEPXHOCTb, PAAUYC
OCHOBaHMS, pa3BEPTKA KOHYcA.

CeueHuss mnpAMOro KOHYCa IUIOCKOCTSIMH,
[apaJuUIeJbHBIMU ~ €M0  OCHOBAaHMIO WU
OPOXOASIIUMH  4Yepes ero BEpILUHY.
KacarenbHas Ma0CcKOCTh K KOHYCY.

Y ceu€HHBIN KOHYC.

[ap, chepa. LlenTp, paguyc, tuameTp mapa u

chepsl.

Ceuenus mapa (cepbl) TIOCKOCTIMH.
Kacanme mmapa (cdeppl) ¢ mnpsMod u
IUIOCKOCTBIO.

Kacanwue cdep.
Brmcannbie u onrcanHbie cepsl

[Tnomane MOBEPXHOCTHU HUIMH]IpA
[Tnomans MMOBEPXHOCTHU KOHYycCa
YpaBHeHue cepbl

B3aumnoe pacrnionokenue cepsl U MIOCKOCTH
[Tnomans chepsl.

4YTO HPEACTaBISIOT COOOH OCEBOE CeueHHe
LWIMHIpA u CEUeHUe IJIOCKOCTBIO,
NEPIEHIUKYJIIPHOM K  €ro  OCH,  Kak
II0JIy4aeTCs WINHIP IMYTEM BpaLECHUS] BOKPYT
OCH €ro OCEBOI0 CeueHHs; OOBSCHATh, 4YTO
OpUHUMAeTcs  3a  IUIOINAJb 00KOBOI
IOBEPXHOCTU LIMJIMHJIPA, BBIBOAUTH (POPMYJIBI
Iomazae OOKOBOW M MOJHOW MOBEPXHOCTEH
mwmHApa U Gopmyny o0béMa LMIMHIpA,
UCTIOJIBb30BaTh 3TH (OPMYIBI TPU PEIICHUH
3a1a4. PacriozHaBaTh Ha MOJENAX M 4epTEkax

HATTUHIP u ero n300pakxeHue.
JleMOHCTpHpOBaTh Ha MOJCIAX W YEepPTeHKAX
DJIEMEHTEL LUINHIpPA. DopMynMpoOBaTH

TEOpPEMbI O CBOMCTBAX LMJIMHAPA.

OOBsACHATD, Kakue (UTYphl BO3HHMKAIOT TPHU
nepeceyeHnu IWIMHAPA  TUIOCKOCTSIMH,
napajyieIbHBIMA  €T0 OCHOBAaHHWIO WJIM OCH.
®opMynupoBaTh OIpee/IeHue KacaTeabHOH
IUIOCKOCTH K IHIUHIAPY. DPOopMynupoBaTh
TeopeMy O pa3BépTke NIMIMHIpa. Pemars
3aJjaud Ha JI0Ka3aTeJIbCTBO M BBIYUCIEHHS C
IIPUMEHEHHUEM CBOWCTB LIWJIMH]IPA.

OOBsCHATb,  UYTO  Tako€  KOHHMYECKas
MOBEPXHOCTh, €€ 00pa3yroliue, BEpIIMHA U
0Cb, KaKO€ TEJO Ha3bIBaeTCsi KOHYCOM U Kak
Ha3bIBAIOTCS ero HIIEMEHTHI, 91O
IPECTAaBISAIOT cO0OOH OCceBOe CeueHHe KOHyca
U CEYEHHUE IUIOCKOCTBIO, NEPIIEHAUKYIIPHON K
OCH, KaK II0JIy4aeTcss KOHYC IIyTEM BpallCHUs
ero OCEBOr0 CEUeHHMs] BOKPYI OCH, Kakas
¢urypa Ha3bpIBaeTCs YCEYEHHBIM KOHYCOM W
KaK Ha3bIBAlOTCSI €r0 3JIEMEHTHI; OOBSICHSATH,
4YTO MpUHMMAETCs 3a IUIOMAgb OOKOBOM
MOBEPXHOCTH KOHYCA, MPHUMEHSTH (POPMYIIBI
rIomazae GOKOBBIX M MOJHBIX MOBEPXHOCTEN
KOHyca u YCEUYEHHOI 0 KOHYCa;
dbopmynupoBate TeopeMy 00 00bEME KOHYca,

dbopmyny o00béMa  yCEUEHHOTO  KOHYcCa,
HCIIOJIb30BaTh (bopMyIbI IJI0IAEN
NoBEpXHOCTE U O0OBEMOB  KOHyca H
YCEUYEHHOI 0 KOHYycCa npu pelIeHnn

3a1a4. Pacrio3HaBaTh Ha MOZENAX U YEPTEkKAX
KOHYC U €ero nzodpaxenue. JleMOHCTpUpPOBAThH
Ha MOJEJSIX M Yeprexkax IJIEMEHThl KOHYyca.
OOBbsICHATH, Kakue (UTYpbl BO3HUKAIOT MpPH
nepeceyeHn KOHYca IJIOCKOCTSIMH,
NapaJuIeIbHBIMM €70 OCHOBAHHUIO WM
MPOXOSAIIMMHU Yepe3 €ro BEPIINHY.

@opMyIMpOBaTh ONPENEIIEHUs KacaTeJIbHOMI
MJIOCKOCTH K KOHYCY. N3o06paxath
KacaTeNbHYIO IUIOCKOCTh K  KOHYCY.
dopMynMpoBaTh TEOPEMY O  pa3BEPTKE
KoHyca. Pemiate 3amauM Ha J0Ka3aTeNIbCTBO,
Ha  BBIYMCIEHUS  DJJIEMEHTOB  KOHYca.
®opmynupoBaTh omnpeneneHus cdepsl, €€
LIEHTpa, paguyca M JIUaMeTpa; HCCIEN0BaTh
B3aMMHOE pAacIoJIOKEHNE chepsl u




IUIOCKOCTH;  (DOPMYJIHPOBATh  OTPEICIICHHE
KacaTeIbHON TJIOCKOCTH K chepe,
bopMyIHpOBaTH TEOPEMbI O CBOHCTBE U
NpU3HAKE KacaTeJIbHON IUIOCKOCTH;

O00BSACHATH, KAKOW MHOTOTPAHHHUK HAa3bIBACTCS
OMHCAaHHBIM OKOJIO cdepbl U Kakohl —
BIIUCAaHHBIM B cepy. MccnenoBaTh B3auMHOE
pacrosoKeHue cdepbl u MPSIMON;
(dbopMynHMpOBaTH OMNpeneNeHne KacaTelabHON
npsmMoii kK cdepe, GopMyIupOBaTH TEOPEMBI O
CBOMCTBE M IIPU3HAKE KACATEIBHOU IIPSMOM.
dopmynupoBaTh OINpeAENeHUs Ilapa, €ro
LEHTpa, paauyca U IMaMeTpa;

dopmynupoBate Teopemy 00 00bEMe miapa,
OOBSACHATH, YTO TNPUHUMAETCS 3a IUIOIAIh
cdepbl U KaKk OHAa BBIPAXKAETCS 4Yepe3 pauyc
chepsl, HCTIOIB30BaTh (HOPMYJIBI 00BEMA IIapa
U TUTOIIAIU Chephbl IPU PEHICHUH 33/1a4.

Pasznea 3. O0beMbI TeJI

O0béM u ero cpoiictBa. Dopmyisl 00bEMa
napajuleleNunena, Ipu3Mbl, nupamuabl. Dopmysasl
00BEMa MITHHpA, KOHYCAa, IIapa.

OtHolenre 00EMOB TOJO00HBIX TEI.

Hnomazu) TMMOBEPXHOCTH MHOI'OI'paHHHUKA.

O6bem psAMOi
Boruucnenne o0bneMoB
OIPEETICHHOIO

O0bvem HaKJIOHHOM
O0BeM TupamMuIbl

O06nem KoHyca

O6bem mapa
OObeMbl IapOBOTr0 CErMEHTa, IIapOBOIO CIOs
u IapOBOTO CEeKTopa

IIPU3MBI
IIOMOUIBIO
UHTErpasia

IIPU3MBI

T€1 C

OOBSACHSTD, KaKue
MpocTpaHcTBe (B YaCTHOCTH,
HA3bIBAIOTCS  PAaBHBIMHU, Kak
00BEMBI  TEN, NPOBOAUTH  AHAJIOTUIO C
U3MEpEeHUEM IUIOMmANel IUIOCKUX  (uryp;
dbopMynupoBaTh YTBEPKIEHUS OO0 OCHOBHBIX
cBOICcTBax 00BEMOB U o0bEMa
MPSIMOYTOJIBHOTO napasuieNenumnena.
dopmynrpoBaTh TeOpeMy 00 00BEME MTPU3MBI,
UCIONIE30BaTh (HOpMylly 00bEMA MPHU3MBI MIPH
peuienuu 3anad. opmyaupoBaTh TeopeMy 00
00béMe mmpamuael U GopMmyiny o0bEMa
yCeuEHHOM MUPAMHU/IBI, HCIOJIb30BaTh
dbopmybl 00BEMOB MUpPAMUIBI M YCEUEHHOU
NUpaMyubl MpU pelieHun 3aaad. [IpumeHsaTh
dbopmyny oObéMa MWIMHIPA, HCIOJIH30BAThH
5TM  GOpMyJbl NpU  pelIeHWHd  3ajaad.
dopmynupoBath TeopeMy 00 00bEME KOHYca,
dbopmyny o0bEMa  yCEUEHHOTO  KOHYCa,
UCIOJIb30BaTh bopMmybl riomaen
MOBEpXHOCTEH U  00BEMOB  KOHyca H
YCEUEHHOTO KOHYyca MpHM peIHIeHUH 3ajad.
®opmMmynupoBaTh OIpeJeNeHusl 11apa, €ero
IEHTpa, pajnyca u JuaMeTpa; GopMyIupoBaTh
TeopeMy 00 00bEMe mmiapa; OOBACHATH, YTO
NpUHUMAETCs 3a Tuiom@ans chepsl U Kak OHa
BbIpa)kaeTcsl yepes paauyc cdepsl,
UCIONIBb30BaTh (opmynsl 00bEMa Mmapa M
TIomaan cepsl MpU perieHnH 3a1a4. Pemats
3aJ]aud  Ha BBIYUCICHHS C TNPUMEHEHUEM
CBOWMCTB IUIOIIAIM, CBOUCTB 00BEMa, (GopmMy
wiomaned U oObEMOB T€OMETPUYECKUX Tell.
Hcronp30BaTh  KOMITBIOTEPHBIE  TPOTPAMMBI
IIPU U3yYEHUH TOBEPXHOCTEH U Tell BpalleHHUS.

burypsl B
JIBa  Tela)

HU3MCPAKOTCA

IIBE

Paznen 4. Metona
npocrpancrae. /IBukenus

KOOpPAMHAT B

IIpsmoyronpHas  cucrema
MIPOCTPAHCTBE
Koopaunartsl BekTopa

KOOpJIMHAT B

OOBICHATH, YTO TaKO€ OCh KOOpAWHATA, Kak
ompesieNsaeTcss KOOpAWHATa TOYKH TIO JaHHOU
oCHM, Kak BBOOUTCA U  00O3HAYaeTcs




CBs3p MeXIy KOOpPAMHAaTaAMU BEKTOPOB MU
KOOpAMHATaMU TOUYEK
JlekapToBbl ~ KOOpAMHATHI B
KoopauHathl cepeinHbI 0TPE3Ka.
DopMyna pacCTOSIHUS MEXY IBYMs TOUKaMHU.
Yrois Mex1y BEKTOPAMH.

MPOCTPAHCTBE.

CxansipHoe MPOU3BEICHUE BEKTOPOB
Brplunciienue yrioB  Mexay IHpAMBIMU - U
MJIOCKOCTSIMH

Buasl 1BukeHni B IpOCTPAHCTBE.

ITapamiensHbBIN nepeHoc, CUMMETPHS

(meHTpanpHas, OceBas, 3€pKajIbHast).

TTonsarue o paBeHCTBE (DUT'YP B IPOCTPAHCTBE.
TTousstTue o momoOum (GuUryp B IIPOCTPAHCTBE.
ONEMEHTBl  CUMMETPUM  MHOTOTPAaHHUKOB U
KPYIJIBIX TEJ.

[Tpumepbl CHMMETPUN B OKPYIKAIOIIIEM MUPE.

IPSMOYTOJIBHAsE ~ CHCT€Ma  KOOpAUHAT B
IIPOCTPAHCTBE,  KAaK  HA3bIBAlOTCA  OCH
KOOpJMHAT, BBIBOAUTb M HCIIOJIB30BATH B
pemieHUsIX  3amad  (OpMynBl  KOOpIHMHAT
CepeIUHBI OTpe3Ka. dopmynupoBarh
OIpeeICHUs BEKTOPA, ero JUIMHBI,
KOJUIMHEApHBIX BEKTOPOB, PaBHBIX BEKTOPOB;
dbopMynHpoOBaTh M JOKa3bIBATh YTBEPIKICHHS
0 paBHbIX  Bekropax.  dopmynmposarb
oIpeeIeHue KOOpJAUHAT BEKTOpa B
IIPSIMOYTOJIBHOM CUCTEME KOOpJMHAT;
dopmMynupoBaTh TEOpEMy O KOOpJHMHATaX
pPaBHBIX BEKTOPOB M TEOPEMY O BBIPAKEHUU
JUIMHBl BEKTOpa 4Yepe3 €ero KOOPAMHATHI,
OOBSICHATh, KaK OINpPENeNseTcsl yroil MexXIy
BEKTOpaMHM, M 3HaTh (POpPMyJly KOCHHYycCa yria
MEXJy BEKTOpaMHU Yepe3 HUX KOOpIAUHATHI.
OOBACHATH, KaK OIpeNeNseTcs MPOU3BEeACHNE
BEKTOpa Ha YnCIIo; (OPMYIHPOBATH TEOPEMY O
KOOpAMHATax IPOU3BEIEHUS BEKTOpa Ha
YHCIIO. dopmyaupoBaTh oInpeeeHue
CKaJIIPHOTO IIPOU3BENICHUS BEKTOPOB.
OOBACHATb, 4YTO Ha3bIBAETCS YypaBHEHHUEM
cdepbl JaHHOTO paguyca ¢ LEHTPOM B JaHHOM
Touke. [IpUMEHATH BEKTOPHO-KOOPIMHATHBIN
METOJl Il HAaXOXKICHHUSI PACCTOSHUS MEXKIY
CKpPEUIUBAIOIMMUMUCS TPAMBIMUA.  OOBSACHATD,
KAKOW BEKTOp HAa3bIBACTCsS HAINPaBIISIOLINM
BEKTOPOM TMpPSMOI, KaK BBIYUCIUTH YroJl
MEXNYy JABYMs TPSAMBIMHM, €CIM HM3BECTHBI
KOOpJMHAThl MX HANpPaBISIOLIUX BEKTOPOB,
KaK BBIYMCIUTb YIHOJI MEXKIYy NpSAMOH H
IUIOCKOCTBIO, €CJIM  M3BECTHBI KOOPAWHATHI
HAIpPaBIIOIIEr0 BEKTOpa MPSAMOM M BEKTOpa
HOPMaJIM K IUIOCKOCTH, KaK BBIYMCIUTBH YTOJ
MEXY IBYMsS IUIOCKOCTSIMH, €CJIM H3BECTHBI

KOOPJMHATBl BEKTOPOB HOpPMaIM K 3THM
IIJIOCKOCTSIM. [IpuMeHAT ~ BEKTOPHO-
KOOPIMHATHBIA ~ METOA  IPU  PEIICHHUH

reoMeTpuueckux 3a1ad. OObACHATh, UTO TaKOE
OoTOOpaXkeHHe TMpoCTpaHCTBa Ha ceds U B
KaKOM CJIlyda€ OHO Ha3bIBAETCS JIBUKEHUEM
MIPOCTPAHCTBA; OOBSACHATH, YTO TAKOE OCEBas

CUMMETpHUs; OOOCHOBBIBATH, 4YTO OCEBas
CUMMETpUS SIBIISIETCSI JIBIDKCHUEM
npoctpancTtBa.  OOBACHATH, YTO  TaKoe
LEHTpaAJIbHAS CUMMETPHUS, 3epKajJbHast
CUMMETPUS U MNapaJUIeIbHbIA IIEPEHOC Ha
JIAHHBI BEKTOpP; OOOCHOBBIBATH, YTO OTH
OTOOpaKeHUS MpoCTpaHcTBa  Ha  cebd

SABJIIFOTCA ABUKCHHUAMU, IIPUBOAWUTH IMPUMCEPHBL
HCITIOJIB30BaHUA I(BI/I)KCHI/Iﬁ 1pr 000CHOBaHUH




paBeHctBa  uryp. OOBSACHATH  TOHSTHS
paBeHctBa ¢uryp. [lpuBoauth mHpUMEpHI
pPaBHBIX TPOCTPAHCTBEHHBIX (GUryp; uryp,
IIOJIyUEHHBIX  [ApaJUIEJIbHBIM  IIEPEHOCOM.
OOBSICHATP M WJUIIOCTPUPOBATH  MOHSATHUS
LIEHTPaJIbHOM, OCEBOW, 3epKaJIbHON
CUMMETPUH. Crpoutb CHUMMETPUYHBIE

IPOCTPAHCTBEHHBIE (PUTYPHI.

Pazpgen S. 3aka0unTeIbHOE IMMOBTOPCHUE

Meron KOOpPJIMHAT B IIPOCTPAHCTBE.
IIpocreiimine  3amaun B KOOpAMHATax
CxkansipHoe IIPOU3BEJICHUE BEKTOPOB.
Beiuucnenue yriioB Mexay HOpSAMBIMH U
IIJIOCKOCTSIMH.

YpaBHeHue IJIOCKOCTH
JIBO>KEHMS.

Hummnaap, KOHYC, map. [Tnomans

MOBEPXHOCTH IHIIUH]IPA, KOHYCA.
VpaBuenue cdepbl. 3agaud Ha B3aUMHOE

pacIoIoKEHHE KPYTJIBIX TEJL.
O6bembr  Ten. OOBEMBI  TPSIMOYTOJIBHOTO
napajuielienumnena,  MPU3MbL,  [HPAMHUIBI,
UIHH]IPA u KOHYCa.

OOBeMBI 1Iapa M €ro 4acTel, miIonaab chepsl.
O030p OCHOBHBIX BOIPOCOB Kypca I'e€OMETpUU
10—11 kmaccoB, penieHue 3aaaq.

IToaroroBka K UTOrOBOM aTTECTALIUH.

O030p OCHOBHBIX BOIPOCOB Kypca T'€OMETPHH
10—11 xnaccoB, penieHue 3a1a4.
[ToaroToBKa K HTOTOBOI aTTECTAIMH.

Pa3znen IV. OcHoBHble GopMBbI OpraHu3anum y4eOHbIX 3aHATH I
OcHoBHOM (opMOI1 yUeOHBIX 3aHATUH SIBISIETCA YPOK: YPOKU YCBOEHHUSI HOBOM y4eOHOI
uH(opManuy; ypoku (GOpMHUpPOBAHUS MPAKTUYECKUX YMEHMH U HAaBBIKOB YYaIIUXCS; YPOKH
COBEpIICHCTBOBAHMS M 3HAHWIH, YMEHHMH M HABBIKOB; YPOKH OOOONICHHS M CHCTEMaTH3aLUH
3HAHWH, YMEHUI U HABBIKOB; YPOKU MPOBEPKH U OLIEHKH 3HAHUM, YMEHUH U HaBBIKOB Y4alIUXCS;
NPaKTHUKYMBI, TPEHHHTH, 3a4€Thl, , YPOK aHAJIN3a KOHTPOJIBHBIX padoT.




Pasznen V. TemaTnyeckoe miiaHupoBanue

MOI[yJ'Ib «A.ﬂreﬁpa H HAYAJ1a aHAJIHU3a)»

Ne Oo6miee
/I HammenoBanwue pazaenos (wim KOJIMYECTBO W3 HuxX (TIepeyncIuTh BAABI IIPAKTHYECKON YacTH
TeM) 4acoB Ha IIPOrpamMMBl)
H3y4YCHUE JIa6 | Ilpax KonTtpons 3Hanuit (Bux)
pasznena opa | THYeC
(Tem) TOp KHX
HBIX | paboT
pad
oT

1 | Pasmen 1. [ToBropenue u 13 ITpoBepounas pabora
cucTeMaTu3alus 3HaHU| 3a «Tpuronomerpuyeckue
10 knacc YpaBHEHUS.

2 | Paznmen 2. 20 CraproBast KOHTpOJIBHAs padorTa.
TpI/IrOHOMeTpI/IquKI/Ie KOHTpOJII)HaH pa60Ta Ne 1 mo Teme
bynKIHIHN «Tpuronomerpuueckue

GbyHKIUNY.

3 | Paznmen 3. [IpousBoaHas u 19 KonTtpoinbHas pabora Ne 2 1o teme
€€ TeOMETPUYECKUI «I[IpousBogHas u ee
CMBICIT F€OMETPUYECKUI

CMBICID)

4 | Paznmen 4. Ilpumenenue 19 Kontponbnas padota Ne3 mo
IIPOU3BOHOU TeMe «lIpumenenne npou3BogHON
K HMCCleIoBaHUI0 QYHKIUI K UCCJIETOBaHUIO (QYHKITHII»
Paznen 5. [lepooOpasuas u 14 DKk3aMeHalMOHHas paboTa 3a
UHTErpaj MOJIYyTOJHE.

Kontponbnas padota Ne 4 o Teme
«IlepBooOpa3Has U HHTErpam»

6 | Pasnen 6. KomOuHaropuka 12 KonTtponbHas pabota Ne5 o reme
«KombunaTopuka

7 | Pazmen 7. DneMeHTHI 11 KonrponbsHas pabora Ne 6 1o teme
TEOPHUH BEPOATHOCTEN «DNEeMEHTHI TEOPUH

BEPOSITHOCTEM.

8 | Paznen 8. [ToBropenue u 28 IIpoMe:kyTOUHBI KOHTPOJIb
crucTemMaTu3alus 3HaHUM 3a 3HAHUM 32 IO/ - UTOIOBbIH TECT
10-11 xiracc B (popmate EI'DI
Hroro: 136 10

"BHYTpH mpeaMeTHbII Momynmh «PelleHHe NPaKTHYeCKHX WM HMCCIEIOBATENBCKHX 3aad.
MonenupoBanue Ha SI3bIK€ MaTEMaTHKW» OTHOCHTCA K YacTd, (GopMHpyeMoH ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOLIEHH, U3y4aeTcsi B o0beMe 34 yaca 3a ToJ1 CHHXPOHHO-TIapaUIeIbHO C
00s13aTeJIbHOM YacThl0 y4yeOHOro IIpeaMeTa MaTeMaTHKa: TeOMETpHUs U HalpaBleHa Ha
YBEIMYCHHUE YaCOB Ha PEIICHUE 3aa4.



Monyab «I'eomerpus»

Ne O0miee
n/n HaumenoBanue pazaeiioB KoJu4ecTBO | M3 HuX (mepevyucJnTh BUAbI NIPAKTHYECKOH YACTH
(n1u TEM) 4acoB Ha NPOrpaMmbl)
usyyenue | Jlagop | IIpakrtuue KonTpoab 3nanuii (Bu1)
pasaena aTopH CKHX
(Tem) bIX pador
padot
1 | Pa3zgen 1. MNoBTOpPEHMe 4 BxonHoii Teopernyeckmii
cucremMaTusaums 3HaHUM 3a 3ayer
10 knacc
2 | Pa3pea 2.LiunuHpp, KOHYC, 18 Konrpoasnas padora Nel
wap «[{uIMHAp, KOHYC, HIApP»

3auer Nel mo Tteme «I{mamHap,
KOHYC, IIap»

3 | Pa3gexn 3.06Lembl TEN 21 Konrpoasnas padora Ne2
«O0BeMBI TE»
3auer Ne2 mo Teme «O0beMBI

TeJI»
4 | Pasmea 4. M eron KoopomMHar 20 Kounrpoabnas padora Ne3
B NpOCTpaHcTBe. [BIKeHns «MeToa KOOpAMHAT B
MPOCTPAHCTBE»

3ayer Ne3 mo Teme «Meroxa
KOOPJAWHAT B MPOCTPAHCTBE»

5 | Pasgea IV. 5 BbixogHoe TecTUpOBaHMeE.
3aK nouYmTenbHoe
NoBTOpeHne

Hroro 68 8
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