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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

HSY‘-ICHI/IG MAaTCMATUKHW Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXKCHHC 06yanOHIHMHC}I JJMYHOCTHBIX, MCTAIIPCAMCTHLIX H IMIPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YIIbTATOB OCBOCHUA y‘I€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbrare u3ydeHuss MaTeMaTUKH Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHMs
y oby4aromierocs 0yayT chopMHpPOBaHBI CIEAYIOMINE TUUHOCTHBIE PE3YIIbTATHI:

1) rpakIaHCKOTro BOCIIUTAHMS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIIMKA OOYYaroIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHMCKOIO OOINECTBa, MPEICTABICHUE O MaTeMAaTHYCCKUX
OCHOBax (P)YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBJICHUH, TPOIEAYD IPaXkKIAHCKOTO
o61ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aUMOJICHCTBOBATh C COIMAIbHBIMU
WHCTUTYTAaMHU B COOTBETCTBHMHU C MX PYHKIUAMHU M Ha3HAUCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaXKIAHCKOW MJICHTUYHOCTH,  YBaKCHHS
K IPOLUUIOMY W HACTOSIIEMY POCCUUCKOM MATEMAaTHUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCHMCKOM MATEMATUYECKOM IIKOJIbI,
HCIIOJIb30BaHUE ATUX JIOCTHIKEHUM B IPYTUX HAayKaxX, TEXHOJIOTHAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CcPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUA, ATHUYECKOTO TIOBEIEHHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKd U JEATEIbHOCThIO YUEHOI'O, OCO3HAHHE JIMYHOIO
BKJIaJla B IOCTPOEHHE YCTOWYUBOIO Oy IyILEro;

4) 3cTEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELIEHUH, PACCYKIECHUW, BOCIPUUMYUBOCTH
K MaTEMaTHYECKUM aCIEKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHUS:

c(hOPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECCKHUE 3HAHHMS B WHTEpecax
3m0poBoro W Oe3omacHoro oOpa3a J>KHM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
perynspHas Guznyeckass akTHBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHKUE TIPH 3aHITHAIX
CIIOPTUBHO-037I0POBUTEIIHBHON JIEATEILHOCTBIO;

6) TPy10BOT0 BOCIIUTAHMSA:
TOTOBHOCTh K TPY/y, OCO3HAHHE LIEHHOCTH TPYAOJIIOOMS, HHTEPEC K Pa3iMuHbIM
chepam npodeCCHOHATBHON NEeITeIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €



MPWIOKEHUSIMA, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuun
U pPEaM30BBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4YeCKOMY 0Opa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCEH JKHM3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTUYECKHUX 3a/ad MaTeMaTUYECKON
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKOW KYJIbTYPHl, TOHUMaHNE BIUSHUS COIUATLHO-
YKOHOMHYECKHUX MTPOIIECCOB HAa COCTOSTHUE MMPUPOIHON U COIUATBHOMN CPEIIbl, 0CO3HAHNE
r100ampbHOTO  XapaKTepa dKOJIOTHMYECKUX TIpoOJieM, OpHCHTAalHUs Ha MPUMEHEHHE
MaTeMaTHUECKUX 3HAaHWW JUIsi peleHHsl 3a7ad B OO0JAacTH OKPYXKAIOUIEH Cpembl,
IUTAHUPOBAHKE TIOCTYIKOB W OICHKH WX BO3MOYKHBIX ITOCIICJACTBHH I OKPYKaroIIeH
Cpelibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKHU, TOHUMAHUE MAaTEMAaTUYECKOM HAyKH KaK
cepbl YeIOBEUECKON AESITEIbHOCTH, 3TAllOB €€ pa3BUTHUSA U 3HAUMMOCTHU JJIsl pa3BUTHUSA
IUBWIM3AIMM, OBJIAJECHUE SA3BIKOM MAaTEMaTUKU W MAaTEMaTU4YEeCKOW KyJIbTYpou
KaK CpEICTBOM  TNO3HAaHHWA  MHpPA, T[OTOBHOCTh  OCYIIECTBISATb  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI TT0 MaTeMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJIbTaThl,
XapaKTepU3yIIIHeCs: OBJIAJCHUEM YHHBEPCAIbHBIMU TMMO3HABATEIBHBIMU JICUCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBUA
ba3zoBble Jjoruyeckune 1eMCTBUA:

BBUSIBJSITh M XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMHU, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAaHABIWBAThH CYIICCTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTs1 0000IIIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, EAUHUYHBIE, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM TPOTHUBOPEUMS
B (akTax, MaHHBIX, HAONIOJEHUSX W YTBEPXKACHUSAX, IIpeyiarath KpUTEpUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

JieaTh BBIBOJIBI C MCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;



MPOBOJIUTh CAaMOCTOSITEIILHO JIOKA3aTEILCTBA MATEMATHYCCKUX YTBEPIKICHUM
(mpsiMbIe W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBarejabCKHe JeCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOE€ M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, WCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0O0OOIIEHHUS H BBIBOABI IO pe3yjbTaTaMm
MPOBEJAEHHOTO HAOJIOJEHHUS, UCCIIENOBaHUs, OLEHUBATh JTIOCTOBEPHOCThH IMOJYyUYECHHBIX
pe3yJIbTaTOB, BRIBOJAOB M OOOOIICHUI;

IPOTHO3UPOBATh BO3MOXKHO€ pPa3BUTHE IIPOLIECCA, a TAaKXKE BBIJBUTATh
MPEIOIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanumeii:

BBISIBJIAITH J1e(DUUIUTHI HH(OPMALIUY, JAHHBIX, HEOOXOUMBIX JJIsl OTBETA HA BOIPOC
U JJI peuIeHus 3a/1auu;

BbIOMpaTh WMH(OPMALMIO W3 HCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HWHTEPNPETUPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS];

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iIMyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXICHHUSI B COOTBETCTBUM C YCIOBHSIMHU
U T[EJISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOJy peHICHUsS 3aadi, KOMMCHTHPOBAThH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJie¢ OOCYXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKTAa€MOW TEMBI,
poOJIeMBI, pelIaeMOl 3a/layu, BBICKA3bIBATh WJICH, HAIICJIICHHBIC Ha IOWCK pEIICHUS,
COTOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSMU JPYTMX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KHUBaTh Pa3InYUEe M CXOJACTBO IMO3UIINHA, B KOPPEKTHOU PopMme hopMyTupoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUsS 3aJa4yd, DKCIEPUMEHTa, WCCIEeIOBaHNUS,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpaTh (opmMaT BBICTYIUICHHS C YYE€TOM 3aj1a4
MPE3CHTAIMN U OCOOCHHOCTEH ayUTOPHH.



PerynsitTuBHble YHUBepPCAJbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4u, BEIOMPATH CIIOCO0 PEIICHUS C yUETOM
UMEIOIIUXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pedICKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, HX PE3ylbTaTOB, BIAACTh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pPe3ysibTara PEeIIeHUsS MaTeMaTH4eCKOU
3aJlaui;

MPEABUACTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIMHOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEJIM U YCJIOBHUSIM, OOBSICHATH NPUUMHBI
JOCTHKEHUS WM HEJOCTHXKEHUS PE3YJIbTaTOB JIEATEILHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAILHON pabOThI
Opy  pEHIeHHH Yy4eOHBbIX 3ajay, MNPUHUMATh I1I€JIb COBMECTHOM JESTEIBHOCTH,
IUIAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM pabOThI, pacupeneisaTh BUIbI padoT,
JIOTOBApUBATHCA, OOCYX JaTh TPOIECC W pe3ylbTar paboThl, 0000maTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE ITYPMbD» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PabOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMbI IO MaTeMaTWKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpEJIHEro 0011ero o0pa3oBaHus MPEACTaBIEHBI 110 roJgaM 00y4YeHus
B paMKaX OTJCIbHBIX yU4€OHBIX KYpCOB B COOTBETCTBYIOIIMX pasieiiaX MpOrpaMMBbl
10 MaTEMaTHKE.



OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

COAEPXXAHUE OBYUYEHUSA

10 KJIACC
Yucaa v BbIYUCTICHUSA

Panmonaneupie umcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TPOIICHTHI,
OECKOHEYHbIE NIEPUOANYECKUE APOoOH. ApUPMETHUECKHUE ONEpAlluU C PAlMOHAIBHBIMU
YHCcliaMH, peoOpa30oBaHus YUCIOBBIX BbIpaxeHuil. [Ipumenenne npoOeit U MpoLEeHTOB
JUISL peLIEHUS IPUKJIaJIHbIX 331a4 U3 Pa3JIUYHbIX OTPaciied 3HaHUHI U peaIbHOU KU3HMU.

JlelicTBuTENbHBIE  Yucla.  PalmoHanmbHBIE W UPPALMOHAJIBHBIE  YHCIA.
Apudpmernueckue omnepanuu ¢ JIEHCTBUTENbHbIMM  yHuciaMu. [IpubnmxéHHble
BBIYMCJIEHNS, IPABWJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3alucu JAEUCTBUTEIBHOTO
yucna. Hcnonp3oBanue mnoaxonsiied ¢Gopmbl  3amucu  JeHCTBUTEIBHBIX  UYHCEI
JUISl peIEHUs TPAKTUYECKHX 33]1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTeneHu. J(elcTBus ¢ apupMeTHUECKUMU
KOPHSIMH HaTypAJIbHOU CTENIEHHU.

CuHyc, KOCMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOIO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa u TOXAECTBEHHBIE MPEOOPA30OBAHMS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 pa3IMYHbIX 00JacTeil HAYKU U peabHOM KU3HU.

DyHKIUN U TpaPUKHU

Oynkius, cnocoosl 3amanus pyukmuu. ['padux Pynkmuu. Bzaumuo obpaTHbie
byHKIINN.

OOnacTe ompeneneHUss M MHOXECTBO 3HaueHuM Qynkuuu. Hynu ¢yHKmm.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEYETHBIE (DYHKIINU.

Crenennas (pyHKIMS ¢ HATYpaTbHBIM U IIENIBIM MTOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTETICHH.

TpuronomeTpudeckasi OKpy>KHOCTb, OTIPEIeTICHUE TPUTOHOMETPUIECKUX (DYHKITUH
YHUCJIOBOT'O apryMEHTA.



Hauyaja MmaTeMaTHYeCKOro aHAJIH3a
[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCICA0OBATCIIFHOCTEH. MOHOTOHHEIC
TIOCJIEAOBATCILHOCTH.

ApudmMernueckass M TeoMeTpuyeckas Mporpeccuu. beckoHedHo yObIBaromias
reoMmerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TI'€OMETpUYECKOM
nporpeccun. Dopmyia CI0KHBIX MPOLIEHTOB. Mcnoib30BaHKe MPOrPeCcCUu AJis PEIICHUS
peanbHBIX 3a/1a4 MPUKJIAAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, oOmepaluu Haja MHoXecTBamH. Jluarpammel  Ditnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXXECTBEHHOTO —ammapara [JJs ONUCAaHUS PEaIbHBIX
MPOLIECCOB U SIBJICHUH, TIPU PEUICHUH 3a]]a4 U3 IPYTUX YUYESOHBIX IPEIMETOB.
Ornpenenenue, Teopema, CIE€ICTBUE, T0KA3aTEIbCTBO.

11 KJIACC

Yuciia v BBIYUCICHUSA
Harypanbnubie u nensie uncna. [Ipu3Haku AENMMOCTH LENBIX YHACEIL.
CreneHb ¢ pallMOHAIIBHBIM NIOKa3aresneM. CBOKWCTBA CTEIIEHH.
Jlorapudm uncna. JlecaTuunble U HaTypajibHbIE JOTapHU(PMBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIUX CTENEHH C  PAIMOHAIBHBIM
IIOKa3aTeseM.

[Iprimepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JIUHEHHBIX ypaBHEHUH. PelieHne mpuUKIaIHbIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPaBHEHUM.

CucTeMbl 1 COBOKYTHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMAaTHUYECKUX
3a/lay ¥ 3a71a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U PeaIbHOM KU3HH.

DyHKIUMN U rpapuKu

Oyukuus. [lepuonnueckne ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKIUH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMKA. Hanbompiiee u HauMeHbliee 3Ha4eHne PYHKIUN
Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

[TokazaTenpHass w JorapubmMuyeckas (QYHKIIUU, HX CBOMCTBA M rpaduKH.

Hcnonb3oBanue rpadukoB GyHKUUN 17151 pEIICHUS] YPAaBHEHUM U TUHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIUNA 1718 HUCCIEAOBAaHUS TMPOILIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT MPU PEIICHUH 3aJady M3 JPYTrux Y4eOHBIX
MIPEIMETOB U PEATTLHOU KU3HU.

Hauajia MaTeMaTH4e€CKOI0 aHAJIA3Aa



HemnpepsiBable QyHKIIMU. MeToa WHTEPBAIOB MJis pEIICHUS HEPABEHCTB.
[TpousBoanas ¢hyHkmuu. ['eoMeTprueckuii 1 PU3NIECKUM CMBICT POXU3BOTHOM.

[IpousBoaHbIe 31eMeHTapHBIX QYHKIHI. DOpMyITbl HAX0XKIECHUS TPOU3BOIHOM
CYMMBI, TPOU3BEJAEHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne TPOU3BOJHOW K HMCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoskaeHne HanOoIbIIEero 1 HAMMEHBIIETO 3HaYE€HHsI (PYHKIIMU Ha OTPE3Ke.

[IpumeHenne nporu3BOIHOM ISl HAXOKICHUS HaWTydlIero PEMICHNS B IPUKIAIHbIX
3aJ1a4ax, JUIsl ONPECIIEHUs CKOPOCTH MPOLIECCa, 3aJaHHOTO (popMynoi min rpaduKoM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMmeTpuyeckuii U (GU3NYECKUi CMbICI. BpluucieHne uHTerpaia
no popmyne Hetotona—JleliGuua.

INPEAMETHBIE PE3YJIBTATbBI

K konity oOydenus B 10 ki1acce 00y4aroniuiicst moay4duT CASAYIONINE MPEAMETHbIC
pe3yJbTaTHI:

Yucsia v BbIYUCJICHUS

OTIEPUPOBATH MOHATUSAMU: PALIMOHAIBHOE U ICUCTBUTEILHOE YUCII0, OOBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOILICHTHI;

BBITIOJIHATh apU(PMETUYECKUE ONEpalliU C PAIMOHAIBHBIMU U JACHCTBUTEIHHBIMU
YHCIIAMU;

BBITIOJTHSITH TPUOIMKEHHBIE BBIUMCIICHUS, UCTIONB3YS MPaBUiia OKPYIJICHUS, A€/IaTh
IPUKUJIKY U OLIEHKY PE3YJIbTaTa BBIYUCIICHUN;

OTepUpPOBaTh TMOHSATUSMU: CTENEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3allUCH  JICMCTBUTEIIBHOIO 4YHUCJIA, KOPEHb HATYpPAJIbHOM CTENEHU, HCIO0JIb30BaTh
MOIXOIAIILYI0 (JOPMY 3aIMCH TICUCTBUTEIBHBIX YACET JIJISl PEHICHUS PAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS JaHHbIX;

ONEPUPOBATH TOHATUSMHU: CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJILHOIO YIJa,
WCIIOJIB30BaTh 3allUCh MPOU3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE

byHKINN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IOHATHUSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIIBHOE, HUPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE;

BBIMOJHATh MPEOOpa3OBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBIMOJHATh MPEOOpa3oBaHUsl LIENbIX, PAUUOHAIBHBIX M  HPPaLMOHAIBHBIX
BBIPDQKEHUN W PEIIaThb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HMPPalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA [UIA PELICHUS MAaTEMaTUYECKUX 3a7ad U
3aJlay U3 pa3auvHbIX 001acTel HAyKU U peaabHOU KU3HU;

MOJEJINPOBATh peabHbIE CUTYAllMH Ha SI3bIKE aJIr€Opbl, COCTABIISTh BBIPAXKEHMUS,

YpaBHCHUA, HCPABCHCTBA II0 YCJIOBHUIO 3aJaduv, HUCCICAOBATH ITOCTPOCHHBLIC MOICIIN
8



C UCIOJIb30BAHUEM amIapara anreOpsl.

DYyHKUMH U TPAPUKH:

OTEpUPOBATh MOHATHAMH: (YHKUHUSA, CIOCOOBI 3amdaHus (QYHKIUH, 001acTb
OTIpEe/IeTICHUS] U MHOKECTBO 3HaYCHUHN (QyHKIUH, TpaduK QyHKIINH, B3AUMHO OOpaTHBIC
byHKINN;

OIIEpPUPOBATH TMOHATUAMHU: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIH (YHKIIHH,
POMEXKYTKH 3HAKOTIOCTOSIHCTBA;

UCIIONIb30BaTh rpaduku HyHKIIHIA AJIs pEIIeHUs] ypaBHEHU,

CTPOUTHh W YWUTaTh TpauKH JMHEHHON QYHKUIWH, KBaJpaTHUHOW (QYHKIUH,
CTETIeHHOHN (PYHKIIMU C LIEIBIM TIOKa3aTeseM;

UCIIONIBb30BaTh rpaduku QYHKIHMHA 11 UCCIEAOBAHMS MIPOLECCOB M 3aBUCUMOCTEH
IpU pEIeHUH 3a7ad U3 APYrux y4eOHBIX NPEIMETOB U PEaJbHOW KHU3HU, BBIPAKATh
(dbopMysiaMu 3aBUCUMOCTH MEKy BEJIMYUHAMM.

Havana MaTeMaTH4eCcKOro aHaIu3a:

OMepUpOBaTh  MOHSATUSMU:  TOCIEAOBATEILHOCTh,  apuMeTudyeckas U
reOMETpPUYECKast MPOTPECCUU;

OTICpUPOBATH MOHATUSAMHU: OECKOHEYHO yOBIBAIOIIAS TEOMETPUICCKAS MPOTPECCHS,
cymMMa OECKOHEUHO YOBIBAIOIIECH reOMETPUUECKON IPOrpeECCUu;

3aJ1aBaTh MOCJIEI0BATEIFHOCTH PA3IMYHBIMUA CIIOCOOAMM;

WCIIONIb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M TPOTPECCUil i pEIIeHUs
peanbHBIX 3a/1a4 MPUKJIAAHOTO XapaKTepa.

MHo:xecTBa 1 JIOTHKA:
ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEPAIMU HAJl MHOXKECTBAMU;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar g ONHCAHUS PEATbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;
OIIEpUPOBATH MOHITUAMU: ONPEACICHUE, TEOPEMA, CIICICTBUE, JOKA3ATEIbCTBO.

K koHiry oOyuenus B 11 kiacce oOy4aroniuiicst MOJIy4YHT CIAETYIONINE MPEIMETHBIE
PE3yNbTATHI:

YucJia ¥ BbIYHCTICHUA:

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKU
JIEIMMOCTH LEJIBIX YKCEN, PA3J0KEHUE YHCIIa Ha MPOCThIE MHOXKHUTEIH U1 PELICHUS
3ajau;

ONEPUPOBATH MOHATUEM: CTENEHD C PALIMOHATBHBIM ITOKA3aTEJIEM;

OTIepUPOBATh TOHATHUSMHU: JIOTapu(dM 4YWCTa, JACCITUYHBIE W HATypalbHBIC
JgorapuMsl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSITh CBOMCTBA CTEMEHMU JIsi MPeoOpa3oBaHMs BbIpaKEHUW, ONEPUPOBATH
MOHATUSAMU: ITIOKA3aTEJIbHOEC YPAaBHEHHWE W HEPABEHCTBO, pPEIIATh OCHOBHBIE THIIBI
MOKa3aTEeIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJTHATH MPE0OPa30BaHMS BRIPAKEHUMN, COIEPKAIIMX JTOTapu(PMBbI, OIEPHUPOBATH
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IIOHATHUAMM.: JIOl"apI/I(bMI/I‘-ICCKOG YPAaBHCHHUC W HCPABCHCTBO, PCUIaATh OCHOBHBLIC THIIbI

Jorapu(pMUUYECKUX YPAaBHEHUIN U HEPABEHCTB;

HaXOJIUTh PELICHUS POCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh MOHSATHUSIMU: CHCTEMA JIMHEMHBIX YPAaBHEHHU U €€ pelIeHue,
MCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPABHEHUN ISl PEIICHUS TPAKTUYECKUX 3a/1a4;

HAXOJUTh PEMIEHUS MNPOCTEUIINX CUCTEM M COBOKYINHOCTEW pPalMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;

MOJICTUPOBATh PEAJIbHbIE CUTYallMHd Ha SI3bIKE alreOpbl, COCTABIISITh BBIPAKECHUS,
YPaBHEHHUSI, HEPABEHCTBA W CHUCTEMBI 10 YCIOBHIO 33/1a4M, UCCIEA0BATh TOCTPOCHHBIC
MOJIEJIN C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TPAPUKHU:

ONEepUPOBATh MOHATUAMMU: NepUOIUYecKast (PYHKIIMS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKUHMH, TOYKH OHKCTpeMyMma (YHKIMH, HauWOOJIbIIee KM HAWMEHbIIEE 3HAYCHUS
(GyHKIMHA Ha TIPOMEXKYTKE, MCIOJIb30BaTh MX JJIA UCCIEAOBaHUS (PYHKUUH, 33JaHHOU
rpapuKoMm;

ONepUpoBaTh  MOHATUAMH: TpauKH  TOKA3aTeJbHOM, JorapupMUUECcKon
U TPUTOHOMETPUYECKHUX (DYHKIMM, M300pakaTb MX Ha KOOPJAMHATHOM IIOCKOCTH M
UCITIOJIB30BATh ISl pELICHUS] YPABHEHUN U HEPABEHCTB;

n300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX YpaBHEHUU
Y UCIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBI JINHEUHBIX YPaBHEHU;

HCTIONB30BaTh Tpaduku GYHKIMN JJIs1 KCCIIEI0BaHUs MPOIECCOB U 3aBUCUMOCTEMN
U3 APYTUX YYEOHBIX JTUCIUILIINH.

Hauyajia maTeMaTH4eCKOro aHaJIu3a:

ONEepUpPOBATh MOHATUSMU: HENpEpbIBHAS (QYHKLMS, NPOU3BOAHas (yHKLUH,
UCIIOJIb30BaTh T€OMETPUUYECKUI W (PU3MYECKHI CMBICI TPOU3BOJHOM ISl pEUICHUS
3az1ady;

HaxOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHbIX (YHKLUHMA, BBIYUCIATH MPOU3BOJHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKITUH;

MCIIOJIb30BaTh MPOU3BOAHYIO MJIsi HMCCIEAOBaHMS (YHKUMM HAa MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3YJIbTAThl HCCIIEIOBAHUS K IOCTPOCHUIO IPaUKOB;

UCIIOb30BaTh  NPOM3BOJHYIO  [UJII  HAXOXKACHUS  HAWIIY4LIEro  pPEIIeHUs
B [IPUKJIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax;

OTIepUPOBATH MOHATUSAMU: TIEpBOOOpa3Has U UHTErpajl, MOHUMATh T€OMETPUUECKUI
1 (PU3UYECKUN CMBICI MHTErpasa;

HaXOAUTh NEpBOOOpa3HbIE JJIEMEHTAPHBIX (DYHKIHM, BBIYUCIATH HHTETPaj
o popmyne Herorona—JleliOnuna;

pemars MNpUKIAAHBIE 3a4a4d, B TOM YMCIE COLMAIBHO-DKOHOMHUYECKOIO H
(bu3nYecKoro xapakrepa, CpeICTBaMU MaTeMaTUYECKOIO aHaJU3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIii YPOBEHB)

10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTICpAITHH Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
ParmonanpHbie 1 UppallMOHATIBHBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yJbTaTa BbIYUCICHH.

MHOKECTBEHHBIN anmapar

JUIS1 OMCAHUA X014 PEIICHUS
MaTeMaTUYECKHUX 3a7a4, a TAKKE
peabHBIX MPOIIECCOB U SIBJICHUH,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MPEAMETOB.

OnepupoBatb NOHATUAMM:
paMOHAIIBHOE YNCJIIO0, IEUCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAs APO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
OTepalvu ¢ pallMOHAIBHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
NpUOJIMKEHHBIE BHIYUCIICHHUS,
MCIIOJIb3YS MPaBHUIIA OKPYTIICHHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBathb NOHATUSIMH:
TO/I€CTBO, YPABHEHHE, HEPABEHCTBO;
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denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIii YPOBEHB)

ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBaJIOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

LIEJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
UppalMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHATH paliMOHAIbHBIC
YPaBHEHMS U HEPABEHCTBA

JUISL PELIEHUST MATEMaTUYECKUX 3a1a4
W 33]1a4 U3 pa3JINYHbIX 00JacTel HAyKH
Y pE€ajbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumuo obpatHbie pyHkuuu. ['padux
GyHKUIHUU.

OO6acth onpeneneHus: 1 MHOYKECTBO
3HaueHui pyukiuu. Hymm ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YeETHblie 1 HeYETHBIE QYHKITUH.
Crenens ¢ 11e1bIM [T0Ka3aTeIeM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3amuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS PAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OnepupoBath NOHATHAMM: QYHKLIHUS,
criocoObI 3aaHus (PYHKIINN, B3aUMHO
oOpatHble QYHKIUU, 00JIaCTh
OTIpe/IeTICHUS] 1 MHOXKECTBO 3HAYCHU
bynkuun, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
(GyHKUIHU, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

BbInoJHATH Npeodpa3oBaHus
CTETEHEH C IIeJIbIM IOKa3aTeNeM.
Hcnonp30BaTh CTaHAapTHYIO POpMy
3aIlMCH JECUCTBUTEILHOTO YHCIIA.
DopmMyIMPOBATH

U WLTIOCTPUPOBATH rpaduuecku
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denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIii YPOBEHB)

CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmMyssamMu 3aBUCUMOCTH
ME¥K]ly BEJTMYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIUU

Y U3YYECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEIEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH NIPUMEPaMH
CBONCTBA KOPHS N-O1 CTENIEHMU.
BbInoHATH peoOpa3zoBaHus
UppaLMOHAIbHBIX BEIPAKCHUN.
PemiaTs OCHOBHBIE THUIIBI
MppalMOHAIbHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpuMeHATH AJ15 peleHus
Pa3JIMYHBIX 32124 UPPALMOHAIbHbIE
YPaBHEHUS U HEPABEHCTBA.
Crpoutb, YnTaTh TpaduK KOpHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIii YPOBEHB)

®opmyJIbl TPUTOHOMETPHH. 22 Cunyc, KOCUHYC U TaHT€HC 4ynciioBoro | OnepupoBaTh NOHATHSIMH: CUHYC,
Tpuronomerpuueckue aprymeHTta. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO
YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosHATH Npeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN
[TocenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTtb NOHATHSIMM:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCAEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO YOBIBAIOIIEH
F€OMETPUUECKOMN ITPOTPECCUU.
dopMyia CIOKHBIX IIPOLEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUS] PeaIbHbIX 3374
IPUKJIAJHOTO XapakTepa

ITOCJIEA0BATEIBHOCTD,
apupmeTnyecKas u reomeTpruuecKas
porpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3agaBaTh I10CJIEJOBATEIILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IHpumeHsaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEA0BATEIBHOCTEN U POTPECCUM
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JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTepa

[ToBTOpEHuUe, 00001ICHME, 3 OcCHOBHBIC OHATHS Kypca aJreOpbl IIpuMeHsATHL OCHOBHBIC TIOHSITHS Kypca
CHUCTEMATH3ALHS 3HAHUIN M HayaJ MaTEMAaTUYECKOr0 aHaIn3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JiJis penieHus 3a1ad
U CUCTEMaTH3alMs 3HAHUI 13 pEeAIbHOM KU3HU U JIPYTUX
MIKOJIbHBIX JUCLIUIUINH
OBILEE KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KoaudecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB 00yyaroImmuxcs
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM ®opMyJIHPOBATD, 3AIIMCHIBATH

MIOKa3aTEeJIEM.
[ToxazarenbHast pyHKLIUS.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

noka3zaresneM. CBONCTBA CTETIECHHU.
[TpeoOpa3oBanue BbIpaKeHUH,
COJIEpIKaINX PallMOHAIIbHBIE CTETICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPaBEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
U rpaduk

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpauuecKn
CBOMCTBA MOKA3aTEeNbHON (PYHKITUU.
PemiaTb OCHOBHBIE THUIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath nngpoBbie pecypchbl
JUTSl TIOCTPOEHUSI rpaMKOB PYHKIIUI
Y U3YYECHHUS UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudwm uucna. JlecsTuunbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIepKAIUX JOTapU(PMBI.
Jlorapudmuueckre ypaBHEHHUS
Y HEPaBEHCTBA.

@®opMyJTUPOBATH, 3aNIMCHIBATH

B CUMBOJINYeCKOi opme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBA JIorapudma.

BoinosHsaTh nmpeodpazoBaHus
BBIPKEHUIM, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH

16



denepanbHas pabouas nporpamma | Matemaruka. 10—11 kiaccel (0a30BbIii YPOBEHB)

Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JTorapupMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnoab3oBaTh HM(pPOBbIE pecypehl
JUTsl TIOCTpoeHUsI TpaduKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIIUU U UX TpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

OnepupoBarb

NMOHAATHEM NieproaudecKas QyHKIHS.
Crponthb, aHAJIU3MPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBA TPUTOHOMETPUUYECKHUX
GbyHKIHIA.

Pemats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHNS] TPUTOHOMETPUYECKUX
HEPABEHCTB.

17
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Hcnoan3oBath g poBbIe pecypehl
JUISL TTIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUsS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GpyHKUIHUH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
[IprumeHenune npon3BOIHOU

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIETo 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

[IpumeHenne MpON3BOIHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIero
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOLECCa,
3a1aHHOTO (hopMyJIOH MK rpadukom

OnepupoBaTh NOHATUSIMMU .
HEIpepbIBHAS (DYHKIIHS; POU3BOTHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 GU3HYECKHUI CMBICT MPOU3BOIHOM
JUISL peLLIeHUs 3a/1a4.

Haxoauthb npousBoHbIE
AJIIEMEHTApHBIX (QYHKIHMA, BHIYMCIATH
MPOM3BOJHBIE CYMMBI, IPOU3BEACHUS,
4acTHOTO (PYHKITHH.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUTSL ICCIIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HCCJIeI0OBAHUSA K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUUTSL HAXOXKICHUS HAUJTY4IlEro
pELICHUS B IPUKIAJHBIX, B TOM YUCIIE
COLMAIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MAaTEMATUYECKOr0 aHAJIN3a

18
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WHTerpan u ero npuMeHEHNs 9 [TepBooOpa3znas. Tabnuma OnepupoBarb NOHATUSAMM:
EpPBOOOPA3HBIX. nepBooOpasHas, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxoaute nepBooOpasHbie
Y (U3UYECKUI CMBICT HHTETpaa. AJIEMEHTapHBIX (PYHKUINN; BHIYHCIATH
Brruncnenmne unrerpaia no gopmyse uHTErpai no popmyJie Herorona—
Hrrorona—JleiOuuna JleniOHMIA.
3HAKOMUTBHCS € HCTOPHEH PA3BUTHSA
MaTeMaTUYECKOr0 aHAJIN3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHU. OnepupoBaTh NOHATHSIMH. CHCTEMA

Peienue npuknaaHsix 3a1a4y

C MOMOILBIO CUCTEMBI JIMHENHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPUPMUIECKIX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
IIprumeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 PA3IMYHBIX 00J1acTeil HAyKU

Y PEaJIbHOM )KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpoOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL PELICHUS] YPABHEHHM.
MoaeaupoBarb peaibHbIE CUTYalluU
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, ypPAaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIEA0BATH NOCTPOCHHBIE MOAECIH
C UCIOJIb30BaHUEM armapaTa ajareopbl

19



depnepanbHas pabodast mporpamma | Marematnka. 10—11 kimaccer (60a30BbIif ypOBEHbD)

HarypanpHble u niensie ynucna

HarypansHbie u nensie ynucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKM 1ETUMOCTH LIEIIbIX YACEI

OnepupoBaTh NOHSATUSIMU:
HaTypaJIbHOE YUCJIO, LIEJIOE YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJIBIX YHCEl, Pa3JIOKEHUE Yncia

HAa MPOCTbHIE MHOXKUTEIH [l pELICHHUS
3aj1a4

[loBTOpEHue, 00001ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemiats npuk/iagHbie 3agaumn

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTOMOIIBIO
OCHOBHBIX MOHATHH Kypca ajreopbl
Y Ha4aJI MaTeMaTHYECKOrO aHaJIU3a.
Boi0upaTh onTUManbHbBIE CIIOCOOBI
BBIYHCIICHUU.

Hcnoab3oBaTh 1/ pelieHUs 32124
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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®EJIEPAJIBHAS PABOUYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

COJAEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpun. Touka, npsmMasi, IIOCKOCTb, TPOCTPAHCTBO.
[TonsiTHe 06 aKCMOMATUYECKOM MTOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUN
Y CJIEJICTBHS U3 HUX.

B3auMHOe pacrnonokeHue TMpsMbIX B MPOCTPAHCTBE: IEpeceKaroluecs,
HapaJUIeNIbHBIE U CKpEIMBatoIuecs npsMble. [lapamienbHOCTh MPSAMBIX U INIOCKOCTEN
B INPOCTPAHCTBE: NapaJljIebHbIE MPSAMbIE B MPOCTPAHCTBE, MApAIIEIBHOCTh TPEX
NOPSAMBIX, NAPALIENBHOCTh MPSAMOM M IIOCKOCTH. YTIJIBI C COHAaIIPaBICHHBIMU
CTOPOHAMHM, YTOJ MEXKIy IPSMBIMA B MPOCTpPAaHCTBE. [lapaminenbHOCTh IIIOCKOCTEN:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IUIOCKOcTer. [Ipocteimme
IPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTU: TETpadap, KyO, Mapaienenumne,
MMOCTPOCHUE CEYCHU.

[lepneHAUKYISIPHOCTE NMPSMOM M IJIOCKOCTH: INMEPHNEHAUKYJISIPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSIMbIE NapaJUIeIbHbIE U IEPIICHANKYIISPHBIE K INIOCKOCTH, TPU3HAK
MEPIECHINKYJIIPHOCTHA IPSIMOM M IIJIOCKOCTH, TEOPEMA O NPSIMOM NEPNEHINKYJIISIPHON
IIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXY ITPSAMOM U INIOCKOCTBIO, ABYIPAaHHBIN
yTOJ1, TMHEHHBIA yroy ABYrpaHHoro yria. [lepneHauKkyisip 1 HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUNIOCKOCTH, MPOEKIUs (HUTYpBHI
Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEN: MPU3HAK IMEPIEHIUKYISIPHOCTH
JIBYX ITOCKOCTEN. Teopema o TpEX MepHeHIUKYIsIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH, Pa3BEPTKA MHOrorpanHuka. Ilpusma: N-yronpHas
Npu3Ma, rpaHd M OCHOBAHMS TMPU3MBI, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBas U
MOJTHAs IOBEPXHOCTH MpU3MBbL. [lapannenenunesn, npsaMOyroJibHBIN Napasjieaenune]]
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U ero cpoiicta. [Iupamuia: n-yrojibHasi MUpaMua, FpaHd U OCHOBAaHUE NTUPAMUIBI,
OOKOBasi M NOJHAs MOBEPXHOCTh MUPAMUIbl, IPABUJIbHAS U YCEUEHHAs NMHUPAMUJA.
OneMeHTbl Ipu3Mbl W nHUpaMuiabl. [IpaBUIBHBIE MHOTOTPaHHUKH: ITOHSATHE
[PaBUJIBHOTO MHOTOTPAaHHUKA, IpaBWJIbHAs 0OpU3Ma W MpaBWIbHAS NHPAMHIA,
IpaBUIbHAs TPEYTOJbHAs MUpPaMUJIa U MPaBUIIBHBIN TeTpa’p, Kyo. IlpencraBinenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOAEKa’Ap U uKocazap. CeueHus Npru3Msl
Y IUpaMU/pbl.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpamMuAax, napaieiaenuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOW TMOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH TMPSMOM NPHU3MBI, ILIOIIA]Ib
OCHOBaHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomaas 00koBOM
MOBEPXHOCTU U TOBEPXHOCTH NPABWIBHOW NHUPAMHIBI, TEOpeMa O IUIOU[AJH
yceuénHoil nupamupl. [lonstue 06 06béMe. OObEM MUpPaMUIbIL, TPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIAIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KJIACC

Tesia Bpamenust

[Munuaapryeckas MOBEPXHOCTh, 0Opa3yroIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IUJIUHAPUYECKON ToBepXHOCTH. L{unuuap: ocHOBaHUsI 1 OOKOBasi TOBEPXHOCT,
oOpasyrorias ¥ 0Ch, IJIOIIA b OOKOBOM M ITOJIHOM IMMTOBEPXHOCTH.

Konuueckasi moBepXHOCTb, OOpa3yroIlIMe KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME M BepllinHa, 00pa3yoias u
OCh, IJIONIaAh OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00Opa3yronue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUaMETp, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumHoe pacnosiokeHune cdepbl U TJIOCKOCTH, KacaTelibHasl MJIOCKOCTh K cdepe,
IJI011a/1b CEephI.

N300paskeHne Te BpalieHus Ha TNIOCKOCTH. Pa3BEpTka UIMHpa U KOHYCA.

KomOuHanuu Ten BpalieHusi ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OTMCAHHBIN
okoJ10 cepsl, chepa, BNUCAHHAS B MHOTOTPAaHHUK, WJTH TEJIO BPAIIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
MPSIMOYTOJILHOTO Tapajuiesienuneaa u cieactsus u3 He€. OObEM HMIIMHPA, KOHYCA.
O0BEM mapa u mIomaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TE.

Ceuenust mwiMHApa (MapajyIeIbHO U MEPICHANKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIIUHY ), CEUEHUS 1apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBHAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3anaun B KoopAuHaTax. YOI MEXKIY BEKTOPAMU.
CkansipHO€ TpPOM3BEIECHUE BEKTOPOB. BpIUMCIEHWE YIIOB MEXIY HNPSIMBIMH M
IUTIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO ITPU PEILIEHUH T€OMETPUUECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6Oyuenus B 10 kiacce oOydaromuiics TMOJMYYUT CIEIYIOITUE
peIMeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX TMPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHHWE TMPSMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHAMHM: JABYTPAHHBIA YTroJj, TPaHH JBYTPAaHHOTO yria, pedpo
JBYTPAHHOTO YTJIa, TUHEHHBINA YTOJ ABYTPAHHOTO yIila, TpagycHas Mepa ABYTpaHHOTO
yria,

OTICpUPOBATh TIOHSATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHIbl MHOTOTPAHHUKOB (TIUpaMuaa, TpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOMpPAsi OCHOBAHUS JJIA KiIaccupuKanuu
(BBIMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, IPABUJIbHBIC MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIC MTPU3MBbI, TAPAJIJICIICTIUIIC]IbI);

OTNEpPUPOBAThH MOHATUSAMU: CEKYIas MIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB,;

OOBSICHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METOJ CIIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHH3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE TeOMETPUUYECKHX BEIIMYUH O 00pas3iaM WiH
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTUYECKHE METOAbl TPH PpEHICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3a]ad HAa BBIYUCICHHE PACCTOSIHUN MEXITy IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU JI0 TIIOCKOCTH, MEXKITY CKPEITUBAIOIIIMHUCS
PSAMBIMU;

pemath 3a7aud Ha HaXOXKJIE€HHE TeOMETPUYECKHX BEIMYMH o obOpasiaM Wiu
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJBI TIPH PEIICHUN
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CTAaHJAPTHBIX  MaTEeMaTHYECKUX  3aJad Ha  BBIYMCICHHE  YIJIOB  MEXIY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU, MEKTY IPSIMON U TUIOCKOCTHIO, MEXKTY TUTOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIONMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nupamMua) ¢ MpuMeHeHneM (HopMyJi, BEIYUCIATh COOTHOIICHUS MEXIY TIOMAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, IMpeoOpa3oBbIBATH W HHTEPIPETHPOBATH  HHGOPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha YEPTEKAX H
PUCYHKaX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOJIaralouX HECKOJIBKO IIaroB PElIeHUs, €CM YCIOBHUS MPUMEHEHHUS 3aJJaHbI
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIIMEe  MpOorpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAIU3UPOBATh peabHbIC
CUTyalluM ¥ TPUMEHITh HU3YYCHHBIC TOHATHUS B TIPOLIECCE IOMCKA PEIICHUs
MaTeMaTU4YecKu cPopMyIUPOBAHHOMN MPOOIEMBbI, MOICTUPOBAThH peabHbIC CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBICE MOJICTH C HCIIOIH30BAaHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara anreOpbl, peraTh MPaKTHYECKHe
3aJlayu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUIECKUX BEIIMUHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TMOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKas TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacrno3HaBaTh Teja BpanieHus (MWIMHIP, KOHYC, cdepa 1 map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATh MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAaHHUE CETMEHTA, BHICOTA
CErMEHTa, IIapOBOM CII0H, OCHOBAHUE IAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CIIOS,
IaPOBOU CEKTOP;

BBIYHCIIATh 00BEMBI U TUTOIIAIM TIOBEPXHOCTEH TEJI BPAIICHHS, T€OMETPHICCKUX
TeJ C IpUMeHeHneM (HopMyI,

OTIEpUPOBATh MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS,

BBIYKCIIATh COOTHOIICHUS] MEX]Y IUIOLIAASMHU MOBEPXHOCTEH U 00bEMaMHU
IMOJJOOHBIX TEN;
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n300paxaTh wu3y4yaemble (UTYpHl OT PYKM M C MIPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Buxa cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHsI TEJ BpaIllCHHS;

U3BIIEKAaTh,  WHTEPIPETHPOBaTH U NPeoOpazoBbIBaTh  HHQPOPMAIHIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UIYypax, NMPEACTABICHHYIO Ha YEpPTEKaxX U
PUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CII0KEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOKEHHUS
BEKTOpPA Ha YUCII0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIaJalo0T;

IPUMEHATH IPABUIIO AapAJUIEIECIUIIEA;

ONEpUpPOBaTh MOHATUAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBbIE W KOMILIAHAPHBIE
BEKTOPBHI,

HaxoJIUThb CYMMY BEKTOPOB M IMPOM3BEICHHE BEKTOPAa HAa YHUCIO, YTOJ MEXIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEIEHUE, pPacKIaJblBaThb BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

MIPUMEHSATh TeoMeTpudeckrue (akThl AJI1 PEIICHHUs] CTEPEOMETPUUYECKHX 3a]ad,
MPEANOJIAraloMX HECKOJIBKO IIaroB PEUICHUs, €CIU YCIOBHUS MPUMEHEHHUS 3aJaHbI
B SIBHOU (popme;

pemiath NPOCTEHIIME T€OMETPUYECKHE 3aJaud HAa NPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemaTh 3a7a4i Ha JOKa3aTeIbCTBO MATEMAaTUUECKUX OTHOILICHUN U HAXOXKACHHUE
reOMETPUYECKUX BEJIWYUH MO oOpaslaM WIM aNropuTMaM, MPUMEHssl U3BECTHBIC
METO/Ibl IPU PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a]1aY;

OPUMEHATh  MPOCTEWIINME  IMPOTrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

OPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE;

IIPUMEHATH TIOJyYECHHbIE 3HAHUS Ha MPAKTHKE: AHAIW3UPOBATH PEABHBIE
CUTyallUM W TNPHUMEHSATh HW3YUYEHHBIE TOHATHS B IMPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTU4Yecku cPopMyIUPOBAHHON POOIEMbI, MOACIUPOBATH peAIbHbIE CUTYAIIUU
Ha A3BIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOECHHBIE MOJEINA C HCIHOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUA W TEOopeM, ammaparta anreOpbl, peliaTh MPAKTUYECKUE
3aJlauy, CBSA3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIMYNH.
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10 KJIACC
HaunmenoBanue paznena  |KonugecTBo OcHoOBHOE cofiepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaromuxcs
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJaIu3upPoOBaTh PaKkThl U METOIbI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBieHus

O MPOCTPAHCTBEHHBIX HUTYpaX,
pazOupath NpocTerime npaBuia
U300paKeHHsl 3TUX UTYD.
HN300paxaTh NpsSIMYIO U TJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEJIOB, KPaTKO 3aIMCBhIBATh IIIaru
MOCTPOCHUS CEUCHHS.
Pacno3HaBaThb BU ceUCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAh
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 Ha TIOCTPOCHHE
CCUYCHHUI.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarole 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH 12 B3auMHOe pacnonoxeHue npsmbIx AKTYaJaIu3upoBaTh PaKkThl U METOIbI
B IIPOCTPAHCTBE. B [IPOCTPAHCTBE: MEPECEKAOLIUECH, IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
[TapajuteTIbHOCT MPSAMBIX NapaJiyIeIbHbIE U CKPELIUBAIOIINECS IIPOBOAUTH AHAJIOTHM.
Y TJIOCKOCTEN IIpsIMBIE. IlepeuncasiTb BO3MOXXHBIE CLIOCOOBI
[TapannenbHOCTh NPSIMBIX PACIIOJIOKEHUS ABYX MPSIMBIX
Y TUIOCKOCTEN B IIPOCTPAHCTBE: B IIPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
napajuiesIbHbIE MPSMbIC Ha [IpUMEpaXx.
B IIPOCTPAHCTBE; MapAJLIEIBbHOCTD laBaThb onpenejieHue
TPEX MPSAMBIX; APAJUIEIbHOCTD CKPELIMBAKOLIUXCS IPSIMBIX,
IIPSIMOU U TTIOCKOCTH. Y TJIBI dhopMynHrpoBaTh TPU3HAK
C COHANPABJIEHHBIMU CTOPOHAMH; YTOJI | CKPEIIHUBAIOIIUXCS MPAMBIX
MEK1y IPSIMBIMH B IIPOCTPAHCTBE. Y IIPUMEHSITH €r0 IPU PELICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
MApAJUIECIBHBIX TIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
(bUTYpBI Ha TUIOCKOCTH: TETPAdIP, KYO,
MapaJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

Ilepe4ucasiTb BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPBI U3 PEATTLHOM KU3HMU.
/laBaThb onpenejieHue
IapajuIeIbHOCTH IPSAMOU

Y TJIOCKOCTH.

®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAILIMX YEPE3 NapalieIIbHbIE
IpSIMBIE.

Pemarb npaktuueckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHHKA.

OO0bsACHATD ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaTh onpeaeeHue napawuiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MAPAIIENBHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA IIOCTPOEHUE.
OO0BbACHATH, YTO HA3LIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCSI TPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

MN300paxkaTh B mapawienbHON
MPOEKIIUH Pa3TUYHbIC
reoOMeTpuYecKue (PUrypel.
MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha 3bIKE TEOMETPUU, UCCIEAOBATh
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnoab30BaTh npu pelieHUN 3a1a4
Ha IOCTPOCHUE CEYECHU U TTOHSTHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaijIeIbHBIX TIPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH IPSAMOU

Y IJTOCKOCTH, TEOPEMA O MPSIMOMN
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKOW yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSMBIMU, CKPEITUBAIOIITUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpeaeseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IUJIOCKOCTH.

Haxoautsb yribl MEXIY
CKPEIUBAIOIIUMHUCS TIPSIMBIMU B KyOe
U NIUPaMHUJIE.

IIpuBoauTH PUMEPHbI U3 PEATTLHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IIPOCTPAHCTBE

Y IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

U TJIOCKOCTH, TPUMEHSATH €TI0 Ha
MIPaKTUKE: OOBSICHSITH
MIePIICHIUKYJIIPHOCTh pedpa Kyda

Y JUArOHAJIA €Tr0 IPaHu, KOTopas ero
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHainy Kyoa. BeIYUCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemarsp 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C MIEPIIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3LIBAIOT
MEPIEHAUKYISIPOM Y HAKIIOHHOMN

Y3 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha ITOCKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
IIPSAMOM U NTapaJLJICIIbHOU er
IJIOCKOCTBEO; MEXKIY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCcTOsIHUA B IPOCTHIX
ciIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJEIN

C HCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPSIMOYTOJIBHBIX

TPEYTOJIbHUKOB

YTuIbl MEXAY IIPSMBIMU U 10 VYTII1bl B IPOCTPAHCTBE: YOI MEXAY AKTYyaJu3upoBaTh (HaKThl U METO/IbI
IIJIOCKOCTAMU IIPSIMOM U IUIOCKOCTBIO; IBYIPaHHBIN IJIJAHUMETPUM, PEIICBAHTHBIE TEME,

yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO [IPOBOJUTH AHAJIOTUU.

yTiIa. JlaBaThb onpenejieHue yriia Mexy

[leprieHIMKYISAPHOCTH TUIOCKOCTEN: IIPSAIMOY U INIOCKOCTBHIO,

IIPU3HAK NEPIEHIUKYIIIPHOCTU ABYX (bopMyIupOBaTh TEOPEMY O TPEX

mIockocTer. Teopema o Tpéx MEPIEHANKYIIApax U 00paTHYIO K HEH.

IIEPIIEHAUKYJIApax Haxoaurh yron Mexay npsmon

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
HA YEPTEKE NEPIECHIUKYISAP: U3 TOUKH
Ha MPSIMYI0; U3 TOUYKHU Ha MJIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOTO
yrJia u ero 3JieMeHTOB. OOBSICHSITh
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPaHHOTO yTJIa.

Haxoauthb Ha yepTexe ABYrpaHHbBIN
yroJI Ipy pedpe mUpaMubl, IPU3MBI,
napasuieJienuneaa.
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/laBaTh onpeaesieHHe yria Mex1y
MIJIOCKOCTSAMM.

JaBaTh onpeneneHue

1 GpopMyIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
TJTOCKOCTEM.

HaxoauTsh yriibl MEX1y IMII0OCKOCTAMU
B KyO€ M UpaMHuIe.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIEHHUS B TPSIMOYTOJIbHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOI'OTPAaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
MIJIAHUMETPUHM, PEIICBAHTHBIE TEME,
NMPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuiesienunesia, pacmo3HaBaTh €ro
BUJIbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHAsI TPU3MBIL; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBIN
HapaJJIeJIeIUIIE] U €ro CBOMCTBA.
[Mupamuga: N-yronbHas MUpaMua,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAs TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABUJIbHAS IPU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TpEyroJibHasi NUpaMKIa

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, AOJAEKAIP
U MKOCa’p.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpamMuaax,
napaJIeNenuIe1ax, IPABUIbHBIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeeieHuE MTUPaMUIbI,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoauthb riomanhb MoJIHOM

1 OOKOBOM OBEPXHOCTH MHUPAMHU/IBI.

JlaBaTh onpeaejieHue yCeUEHHON
NMpaMUbl, Ha3bIBATh €€ 3JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHOM TUPAMUJIBL.
PemaTp 33a1a4u Ha BEIYKCIICHUE,
CBSI3aHHBIE C MUPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
H300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb miiomaas moJIHON WIIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUIs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOTPaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEH.
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Brluncnenue 3;1eMeHTOB
MHOT'OI'PaHHUKOB: péOpa, JuaroHaiu,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPY3MBI, TUIOIIAb OCHOBAHUH, TEOPEMA
0 OOKOBOM MOBEPXHOCTH IMPSIMOI
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U ITOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyaTrh cUuMMETPUIO
MHOTOTPaHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOM
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO HJIU IIOCKOCTBIO
CUMMETPHUH (QUTYPBI.

IIpuBoauTh NpUMeEpPHI
CUMMETPUYHBIX PUTYP B apPXUTEKTYPE,
TEXHUKE, TPUPO/IE.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha S3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJAEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATUH, YCIIOJIb30BaTh MOJ00HE
MHOT'OTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJaIu3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS aHAJIOTHUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYJIMPOBATH
OCHOBHBIE CBONCTBA 00BHEMOB.
HN3yuyarh, BBIBOAUTH (GOPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

Y IUpaMUIbl IO UX JIEMEHTaM.
IIpumeHsATH 00BEM IS pELICHUS
CTEPEOMETPUYECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUYECKUX
BEJINYMH.

MopenupoBaTth peanbHble CUTYallUN
Ha S3bIKE T€OMETPHUH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHUEM IT'€OMETPUUYECKUX
MTOHSTUHI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMs TOYKaMH, OT TOYKH J10 MIPSIMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHUBAOIIAMUCS IPSIMBIMHU.
Brruucnenue yrios: Mmexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpouTthb ceueHue MHOTOTpaHHUKA
METO/IOM CJIEZIOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHuE MEXIY
napajuieIbHbIMU IIOCKOCTAMH,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN YO
JBYTPAHHOI'O yIJIa HA YEPTEkKe
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MHOTI'OI'paHHUKa 1 HAXOJUTH €TI0
BCIIMYUHY.

HaXOI[I/lTL YTJIbl MCKAY INIOCKOCTAMU
B MHOI'OI'paHHHUKaxX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepKaHHUe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB o0yyarommuxcs
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JMaMeTp; TUIOMIA/Ib OBEPXHOCTU
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o06paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJITAHUMETPHH, PEIIEBAHTHBIE TEME,
NMPOBOANTH AHAJIOTHUU.

JlaBaThb onpeaenaenus chepsl U 1mapa,
WX LEHTpPa, painyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
JIBYX c(ep, HITIOCTPHUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIOCKOCTH K cdepe,
CBOWCTBO M ITPU3HAK KacaTeJIbHOU
IJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIWJIMHIPUIECKON
noBepxHocTu. L{unuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pasyromias ¥ 0Chb; IIIOIMAIb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaBBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OOBbACHATD, YTO HA3LIBAIOT
HWIMHAPOM, Ha3bIBATh €T0 SJIECMEHTHI.
N3yyarb, 00bICHATDH, KAK ITOJIYYUTH
HUAJIMHIP TYyTEM BpalCHUS
MPSIMOYTOJIbHHKA.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYITBI
JUTS] BBIYMCIICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuarh, pacno3HaBaTh pa3BepTKY
1005810503 01\ 1

N300pakaTh HWIMHAP U €r0 CEUCHUS
IJIOCKOCTBIO, ITPOXOIAIIEH Yepes ero
OCb, MMAPAIUICIIBHON WU
MEPIIEHINKYJIAPHON OCH.

HaxoauTh miomany 3TUX CEeYCHUM.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MMOCTPOCHHBIE MOJEITN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSATHMN

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpIIINHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBanue u BepimHa,
oOpasyrolas 1 och; IIOHIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
AIIEMEHTBHI.

N3yuaTh, 00bICHATH, KaK MMOJTYIUTh
KOHYC ITYyTEM BpalleHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOM U MOJHOM MOBEPXHOCTH.
Y ceu€HHbBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTka KoHyca.

CeueHnus koHyca (IIOCKOCTHIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

MN300pakaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbIBoaAMTH, MCNIOJIB30BATH (DOPMYIIBI
JUTSl BBIYMCITICHUS TUI0MA OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy cedyeHu,
MPOXOSIIMX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €T0 OCH.
OO0BACHATDH, KAKOE TEJIO HA3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3y4yarhb, 00BbICHATD, KaK €r0
MOJIYYUTh ITYTEM BpaILICHUS
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITY
JUTS] BBIYUCJICHUS TUTOIIA I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KomOuHanus Ten BpaleHus

1 MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BpAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemates crepeoMmeTpudeckue 3aaauu,
CBSI3aHHBIE C TE€JIAMH BPAILICHUS,
ITIOCTPOCHUEM CEYEHUN TEJI BPAILLICHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCKre (DaKThl U1 METOIbI
3a7a491 Ha BBHIYMCIICHHUE

U I0Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUMN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJu3upoBaTh (HaKThl 1 METOJIbI
MJIAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOJIUTH aHAJIOTHUHU.

BbIBoAMTH, MCNIOJIB30BATH (DOPMYIIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
IIAPAMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJBI U YCEUYEHHOTO KOHYCA.
Pemarb crepeomeTpruyueckue 3agauu,
CBSI3aHHBIE C BEIYHUCICHUEM 00BEMOB.
D®opMyTHPOBATH ONIPEACICHUE
[IIaPOBOTO CETMEHTA, IIIapOBOTO CJIOS,
IapOBOr0 CEKTOPA.
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I[pumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, I1apOBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMM IMOIOOHBIX
TeN

Pemarts cTepeomMeTpruecKue 3a/1a4u,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOIIAAbI0 CEPHI.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYaJau3upoBaThb (HaKThl U METOJIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Pemarb cTtepeomeTpuyecKue 3a/auu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MoaeaupoBarhb pealIbHbIE CUTYalluH
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECININ

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B [IPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B pocTpaHcTee. ClioxeHnue
Y BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaJau3upoBaTh (PakThl U METObI
IIJIAHUMETPUHM, PEIIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpPaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B npocTpancTBe. KoopauHatel
BekTOpa. [[pocrenmme 3anaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruucnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOA
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
NapajiyIeIeUIe1a IPU CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BHIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHue NpsIMOyTrOJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BoeiBOAUTH, HCIIOIB30BATH (POPMY.TY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXTY IBYMSI
BEKTOPaMH, ABYMsI IIPSIMBIMH.
HaxoauThb yron mexnay npsMou

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUS OT TOYKU A0 IUIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QUrypsl, haktel, TeopeMbl | Pemarth npocTeiiiue 3agaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUTaHUMETPpHUH. 3aaaun Ha HAaXOXKJECHUE JIJIMH U yTJIOB
TUTAHUMETPUU U METOJIbI UX B T€OMETPUYECKUX PUTypax,
penieHus. npuMeHsTh Teopemy Iudaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETPHH. 3aJauu Haxoautsp miomnaabs MHOTOYTOJIbHUKA,
CTEpEOMETPUU M METOMbI X PEIICHUs | Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,
HAXOAUTh OTHOIICHHS JITTMH
Y TUIOLIAJICH.
Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
¥ METOIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

COJAEPXKXAHUE OBYUEHUA

10 KJIACC

[IpencraBnenre JaHHBIX C THoMmoulblo Tabmuun U auarpamm. Cpennee
apumeTrnyeckoe, MeaHa, HauOOJIbIIEEe U HAMMEHbIIIEE 3HAYEHMSI, pa3Max, TUCIEpCUs
Y CTaHJAPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CrnyyaiiHble SKCIIEpUMEHTHI (OMBITHI) W Cily4ailHble COOBITHS. DJIeMEHTapHbIE
coObITUsA (UcX0nbl). BeposTHOCTH ciydaiiHOro coObITHS. biu3ocTh YacToThl U
BEPOATHOCTH CcOOBbITUN. CiydailHble ONBITHI C PABHOBO3MOKHBIMHM 3JIEMEHTapHBIMU
cOOBITUAMU. BeposITHOCTH COOBITHI B OIBITAX C PAaBHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
COOBITUSAMHU.

Onepauuu Haja COOBITHSMH: IE€pecedyeHre, OOBEIMHEHHUE, MPOTUBOIOJIOKHBIE
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBO  CiydailHOTO
skcniepuMmenTa. dopmyra nonHoM BeposTHocTUH. HezaBucumMble coObITHS.

KomOunaropHoe mnpaBuno yMmHOxkeHus. llepectanoBku u (daktopuan. Yucno
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIii cinyyaliHbI ONBIT (KCHBITAaHUE), ycrex W Heyaada. HesaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUM J10 epBoro ycrnexa. Cepusi He3aBUCUMBIX
vcnblTaHui bepHysu.

Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeneHus.
[Tpumepsl pacnipesienientii, B TOM YUCIIe, FEOMETPUUECKOE U ONHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYANMHBIX BEIWYWH: MATEMATHUYECKOE OXKHUAHUE,
JUACTEPCUS M CTAaHAAPTHOE OTKJIOHEHHWE. [IpuMepbl NMpUMEHEHUsT MaTeMaTUYECKOIO
OXXHMJAHUS, B TOM YMCJIE B 33Ja4ax M3 IOBCEAHEBHOM >XM3HU. MaremaThdeckoe
OXXHJIaHUEe OWHApPHOM CllydallHOW BeNWYWHBI. MaTeMaTHUuecKoe OXKHUJIAHHE CYMMBI
CIIy4YalHbIX BEJIIMYMH. MaTeMaTu4ecKoe OXUIAHUE U JUCHEPCUS T'€OMETPUUYECKOTO H
OMHOMMAJILHOTO PACTIPEICTICHHM.

3akoH OOJBIIMX YUCET U €r0 POJib B HayKe, MpHUpoje u oOmecTBe. BoiOOpOUHBIit
METO/]I UCCIIeIOBaHUM.

[Ipumeppl  HENpephIBHBIX  CiIydyalHbIX Benu4yuH. [loHsATHE O IUIOTHOCTH
pacripenesneHus. 3aiadd, TPUBOISAIIME K HOpMalbHOMY pachpeaeneHuto. [lonsarue
O HOPMAaJIbHOM PACIPEACICHNH.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMBI;

OTIEpUPOBATh TOHATHSAMHU: CpelHee apupMeTHIeCKOoe, MeIuaHa, HauOoJIbIIee,
HaMMeEHbIIIee 3HaUYeHUE, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

OMEepUPOBATh MOHATUIAMU: CITyYalHBINA SKCIIEPUMEHT (OIBIT) U CIIydyalHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (BJIEMEHTapHBIA HCXOJl) CIYy4alHOro OIbITa, HAaXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CITy9aHBIMUA COOBITHUSMHU, HAXOIUTh U
CpPaBHUBATh BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CITyYalHBIX SKCTIEPUMEHTAX;

HaXOJuTh U (HOPMYIUPOBATh COOBITHA: TEPECCUCHHE U OOBEIMHEHHE JTaHHBIX
COObITHI, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJb30BAaThCS
auarpaMMmamu Jusepa u GopMyIioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUH 33/1a4;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TMIOMOINBIO TpaBWa YMHOXEHHUS, C TOMOIIbIO JIepeBa
CIIy4alHOTO OIBITA;

MPUMEHATh KOMOMHATOPHOE TMPABUJIO YMHOKCHHUS TP PEIICHWHM  3a]1ad;

OTepUPOBATh MOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIC UCIIBITAHUS, CEPUs
WCITBITAHWM, YCIIeX U HeyJa4a, HaXOAUTh BEPOSITHOCTH COOBITHIA B CEPUU HE3aBUCHMBIX
UCITBITAaHUH JI0 TIEPBOTO YCIIeXa, HAXOJAUTh BEPOSTHOCTH COOBITUH B CEpUN HUCIIBITAHUI
bepnyinu;

OTIepUPOBATh TMOHATUAMU: CIy4dalHas BEJIMYMHA, PACIIPEICIICHUE BEPOSATHOCTEH,
JquarpaMMa pacrpeneeHusl.

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIYIHUT CISTYIOIINE MPEIMETHBIC
pE3yIbTaTHI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMUYUHBI 110 PACIIPEACIICHUIO WU
C IOMOUIBIO JUarpaMm;

ONEPUPOBATh MOHATUEM MATEMATHUUYECKOTO OKUJIaHMsI, IPUBOJUTHh MPUMEPHI, KAK
MPUMEHSIETCS. MaTeMaTU4YeCKO€  OXKHMIAHWE  CIIy4YalHOM  BEJIMYMHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TMPEJCTaBICHUE O 3aKOHE OOJBIIUX YHCET;

UMETh MPEJICTABICHUE O HOPMAIBLHOM PacipeieiCHUN.
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10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJaronuxcs
[IpencraBieHne JaHHBIX 4 IIpeacraBienye JaHHBIX C IOMOIIBIO N3Baexats nHpOpManuio 13 TabnuIl
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AxarpaMM, HCHOJIb30BaTh TAOJIHIIbI
apupMeTnyecKkoe, MeIaHa, Y IMarpamMMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIIEPCHs, Haxoaurtsb onrcarenbHble
CTaHJapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HaObOpoOB BbiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha mpuUMepax ciry4anHbIe

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CTy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAX

C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padora

COOBITHSI B OITMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJaUPOBATH YCIOBUS MPOBEICHUS
CJIy4allHOTO OIIBITA.

HaxoauThb BeposSITHOCTH COOBITUIA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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HCXOJIaMH B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Jnarpammel Dunepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAaHUE COOBITUI

U1t GOPMYITMPOBKU U M300pasKEeHUs
O00BEMHEHUS U IEPECEUCHUS COOBITU.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMyJIBI CI0KEHUS BEPOSTHOCTEN

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaum Ha HaxXOXICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OMBITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio coueTaHui.
Tpeyronsauk [Tackansa. @opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUNCIICHUS COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaThLest hopmyoit

Y TpeyrojabHUKoM Ilackans

JUISL OTIPENIEIICHUS] YACIIa COYETaHU M

Cepuu nociea0BaTeIbHBIX
HCIIBITAHUI

bunapHbIil CitydaliHBINA OIIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh CI0XXHBIE SKCIIEPUMEHTHI
Ha OTJICTLHBIC UCTIHITAHU.
OcBanBaTh NOHSITHS . UCIIBITAHUE,
cepusi HE3aBUCUMbIX UCTIBITAHUH.
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ycnexa. Cepust HE3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cepuit
HE3aBUCUMBIX UCIIBITAHUMN.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B CEpUU
MCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEpHUSX UCIIBITAHUN bepHyIu.
N3yuaTth B X0/1€ NPAKTHYECKOM
PadoOTHI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BEIUYMHA.
Pacnpenenenne BeposiITHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIydaiiHas
BEJIMUMHA, pacipeiesicHue, TadauIa
pacnpeneneHus, JuarpaMmma
pacrpeieeHusl.

IIpuBoauTh NpUMeEpHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMHUAJILHOTO.
CpaBHHMBATB pacnpeieieHus
CIIyYalHBIX BEJIIMYUH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths U pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIILHOE
pacrpeneneHue
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[loBTOpEeHMe, 00001IEH E, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEeHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAaHUH
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUN HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KUIIACC
HanmenoBanue paznena  |KonmuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BUJIBI IESITEIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
MaremaTuyeckoe 0)KUIaHue 4 [IpuMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

CIy4allHOW BEJIWYMHBI

MaTEMaTUYECKOTO OKUJaHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHuEe CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
oXXuaaHus. Beraucnars
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 1o u3BecTHBIM QopMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CIIyYalHBIX BEJIMYMH.

HaxoaunTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

u OMHOMMAJILHOE paclpeaeeHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTrueckas padoTa

C HCTOJIB30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautsp 110 u3BeCTHBIM (popmyrnam
JUCIIEPCUIO TEOMETPUYECKOTO

1 OMHOMHAJIBHOTO paclpeieieHus,

B TOM YHCJI€ B XOJI€ MPAKTUIECKON
paboOTHI C UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHUCE]T

3akoH OonbIIKX yncesn. BeiOopouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BHIOOPOYHBIM METOI0M
MCCJIEIOBAHUSI COBOKYITHOCTH JaHHBIX.
M3yuaTh B X0/1€ MPAKTUUECKOU PaOOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHUS

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
pactpenenenusa. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJIy4dailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSITHOCTH COOBITHIA
10 TaHHOW (PYHKIIUM IJTIOTHOCTH, B TOM
YU CIIE PABHOMEPHOTO PaCpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJILHOE
pacnpezenenuto. OyHKIUS pacrmpeziesieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIbHOTO Bbie1Th 110 ONMCAHUIO CITydaiHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeeéHHbIE
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 335124,
TabIUIL HIPUBOJAIINX K HOPMATbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTePUCTUKU HOPMAJILHOTO
pacmpezesieHus IO U3BECTHBIM
dbopmynam.
Pemarh 3a1aun, cBsI3aHHLIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOpSTH U3y4EHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOSITHOCTEH COOBITHIT

CHUCTEMY 3HAHUU
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C MpUMEeHEHUEM (HopMyIT

U rpaguecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Diiniepa), cirydaiiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUIAHUE
CIIy4allHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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