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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 MaTeMaTHKE Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUS
pa3pabotana Ha ocHoBe PI'OC COO c yueTroM COBpPEMEHHBIX MUPOBBIX TPEeOOBAHMIA,
NPEABSIBIAEMBIX K MaTeMaTHUUYeCKOMY OOpa3oBaHUIO, W TPaauIdid POCCUHCKOTO
oOpazoBaHus. Peanuzarus mnporpamMmbl MO MaTeMaTHKE OOCCIeUMBAET OBJIAJCHUE
KJIFOUEBBIMU KOMIIETCHIIUSAMH, COCTaBJISIIOIIMMHA OCHOBY i1 CaMOPa3BUTUA U
HEMPEPBIBHOTO 00pa3oBaHUsA, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO  H
MO3HABATEJILHOIO PA3BUTHSI JINYHOCTH 00YUYarOIIUXCS.

B mporpamme mo MaremaTuke y4TE€HbI HJeH U NojoxxkeHus: KoHnenuuu pa3BuTHs
MaTtemMaTudeckoro oobpasoBanuss B Poccuiickoit ®enepanuu. B cooTBeTcTBUH C
Ha3BaHWEM KOHIICIIIMKM, MaTeMaTHYecKoe O0Opa30oBaHHWE [OJDKHO, B YacCTHOCTH,
NPEJAOCTaBIsATh KaXJAOMY OOydYaromemycsi BO3MOXHOCTb JOCTHXEHHUS  YPOBHS
MaTeMaTHYSCKUX 3HAHUH, HEOOXOJAMMOTO Jisd JalbHEHIeHd YCIEeNIHOW »XWU3HU B
obmectBe. IMeHHO Ha penieHue ATOM 3ajauM HaleJieHa Mporpamma Mo MaTeMaTHKe
0a30BOr0 YpOBHSI.

B smoxy mmdpoBoit TpaHchopmaruu Bcex cdep YEIOBEUYESCKON ESATEILHOCTH
HEBO3MOXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM ©0e3  0a30Boit
MaTE€MaTU4YECKOM MOJATOTOBKU. Y’K€ B IIKOJE MAaTeMaTHKa CIYXXUAT OINOPHBIM
MPEIMETOM I U3YyUYEHUS CMEXHBIX AUCHMIUIMH, a B KHW3HU MOCJE IIKOJbl PEaIbHOM
HEOOXOJIMMOCThIO CTAHOBHUTCSI HEMIPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOTHOIEHHON
0a3oBoii 001Ie00pa30BaTEIHFHOM OATOTOBKH, B TOM YHCIIC U MATEMATHUYSCKOM.

D710 00YyCIOBICHO TEM, YTO B HAIIIK JTHU PACTET YUCIIO CHEIUATBHOCTEH, CBA3aHHBIX C
HETMOCPECTBEHHBIM TPUMEHEHUEM MaTEMATUKU: U B cepe SKOHOMHKHU, U B OU3HECE, U
B TEXHOJIOTMYECKUX O0JACTAX, U Jake B ryMaHUTapHbIX cepax. Takum o6pazom, Kpyr
oOydJaromuxcsi, s KOTOPBIX MaTeMaThKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM,
CYILIECTBEHHO PaCIIUPSETCS.

[IpakTueckass MOJIE3HOCTh MATEMAaTHKUM OOYCJIOBJIIEHA TEM, YTO €€ MPEeIMETOM
ABJISIIOTCS (DYyHIAMEHTAIbHBIE CTPYKTYPhI HAIllEr0 MUpPa: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIWMBIX [IJIi Pa3BUTHS HAYYHBIX WU
TEXHOJIOTUYECKUX HJIeN. be3 KOHKPETHBIX MAaTEMATUYECKUX 3HAHUU 3aTPYIHEHO
MOHMMAaHUE TPUHLUIIOB YCTPOWCTBA U HCIOJb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE W MHTEpIpETalsi pPa3HOOOpa3HOW COLUMAIBHOM, HKOHOMHYECKOM,
NoJIMTUYECKOW — mHbopmaruy, Mamod(pheKTUBHA TIOBCEAHEBHAS  IPaKTHYECKas
NEeATeNIbHOCTh. KaX70oMy YelIOBEeKY B CBOEH KU3HM MPUXOJIUTCS BBIMOJHSITH
JIOCTATOYHO CJIOKHBIE pAaCyeThl M COCTaBIIATh HECJOXKHbBIE AJITOPUTMBI, HAXOIUThH
HY)XHbIE (OpMYJIBl ¥ TPUMEHATH WX, BIAJACTh MPAKTUYECKUMH IpUEMaMU
Tr€OMETPUYECKUX U3MEPEHUM U TTOCTPOCHUM, YMTaTh MHPOPMAIIUIO, PEJICTABICHHYIO B



BUJYy Ta0nul, OuarpaMM U TIpaQUKoOB, >KUTh B YCIOBHUSX HEOIPENEICHHOCTH U
MOHUMATh BEPOATHOCTHBIN XapakTep CIydalHbIX COOBITHIA.

OAHOBpPEMEHHO € pacidpeHHeM cdep MPUMEHEHHs] MAaTEeMAaTUKU B COBPEMEHHOM
oOuiecTBe Bce 00j€e BaXHbIM CTAaHOBUTCS MAaTEMAaTHMYECKUW CTUIb MBIIUICHUS,
NPOSIBIISIOLIUICS B OIPENEICHHBIX YMCTBEHHBIX HaBblKax. B mporecce u3yueHus
MaTE€MaTUKU B apceHaJ MPUEMOB W METOJIOB MBIIIJIECHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOUYAOTCS MHIYKIUS U I€AYKIHs, 0000IIEHNE U KOHKPETU3alusl, aHaIu3 U
CUHTE3, KJaccu(UKalusg U cucTeMaTu3alus, adcTtparupoBanue u aHanorus. OObeKThI
MaTEMaTUYECKUX YMO3AKJIIOYEHHI, NpaBWIa HMX KOHCTPYMPOBAHHUS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHHUH,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopMynupoBaTh, OOOCHOBBIBaTh U JOKa3bIBATH CYXKIACHHS, TEM CaMbIM pa3BUBAIOT
JIOTHYECKOE MBbIIIIeHHe. MaTeMaTuke NpUHAUIEKUT BeAylias pojb B (OPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHTBHI MBILUICHUS M BOCIIMTAHWM YMEHUN JECHUCTBOBATH I10
3aJIaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U KOHCTPYUPOBATH HOBBIE. B
IPOLIECCE PEIICHUS 33]]a4 — OCHOBHOM YYEOHOH N1€ATENbHOCTH HAa ypOKaX MaTeMaTHKU
— Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAIHASL CTOPOHBI MBIILIJICHUS.

OOyueHne MaTeMaTUKe JaeT BO3MOXHOCTb pPa3BHBaTh y 00OyYarolIUXCsl TOYHYIO,
palMoHaIbHYI0 U HMH(OPMATUBHYIO peyb, YMEHHE OTOMpPATh Hauboyiee MOAXOMSIINE
A3BIKOBBIE, CHUMBOJHMYECKHE, Ipapuueckue CpencTBa Uil BBIPAXKEHUS CYXKIECHUH U
HaIJISTHOTO UX MPECTaBICHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIEW KyJbTypbl B COBPEMEHHOM TOJIKOBAHHH
ABNIIETCS ~ O0Ilee 3HAKOMCTBO €  METOAaMHM  IO3HAHUS  JEeHCTBUTEIBHOCTH,
IPEACTABICHHE O NPEAMETE W METOJAE MATEeMaTHK{, €ro ONIMYHAS OT METOJOB
€CTECTBEHHBIX W I'YMAaHHMTAPHBIX HayK, 00 OCOOCHHOCTSAX NPUMEHEHUSI MaTEMATUKH JJIs1
pelleHrsT Hay4YHbIX U TPUKIAAHBIX 3afady. TakuM oOpa3oM, MaTeMaTU4ecKoe
o0pa3zoBaHKe BHOCUT CBOM BKJIAJ B (DOPMHUPOBAHKE OOIIIEH KYJIbTYphI YeJIOBEKA.

W3ydyeHne MaTreMaTUKH CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHMIO YEJIOBEKa,
NOHUMAHUIO KpPAacOThl W U3SIIECTBA MAaTEMAaTUYECKUX PACCYKICHHM, BOCIPHUSATHUIO
reOMETPUYECKHUX (POPM, YCBOEHUIO UJIEN CUMMETPHHU.

[IpuopurerHpiMu LensiMu oOyueHus matematuke B 10—11 kmaccax Ha 6a3oBOM
YPOBHE SBJISIFOTCS:

(GopMupoBaHHE IEHTPAIbHBIX MAaTEMaTHYECKUX MOHATUNA (YMCIO, BEIMYMHA,
reoMeTpuyeckas ¢urypa, mepeMeHHas, BEpPOSTHOCTb, (QYHKIHS), O0OECTICUUBAIOIIUX
NIPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOTO 00pa3oBaHus 00ydaromnuXCs;
noJiBeJiIeHNue 00y4JaroluXcsi Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTEeMaTHKd W OKPYXKAIOIIEro MHpa, MOHMMAaHWE MAaTeMaTHKH KaK dYacTh oOIien
KyJBTYpbl YeJIOBEUECTBA; Pa3BUTHE WHTEIUICKTYadbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcsi,  MO3HABaTEJIbHOM  aKTHMBHOCTH,  MCCJIEIOBATENbCKUX  YMEHUH,
KPUTUYHOCTH MBIIIICHHUS, WHTEpeca K M3YyUYEeHHUI0O MaTeMaTHKH; (OpPMUPOBaHUE
(YHKIIMOHAJIBLHONW MaTeMaTHUECKON TPaMOTHOCTH: YMEHUS



pacrno3HaBaThb MaTEMaTHYECKHE ACIEKThl B peajbHBIX KU3HEHHBIX CUTyallUsX W IpU
U3YYEHUU JPYrMX Y4YEOHBIX MPEAMETOB, NPOSABICHHUS  3aBUCUMOCTEU U
3aKOHOMEPHOCTEHN, (OpMYyIUMpPOBATh MX Ha S3bIKE MaTEeMaTUKd U CO3/1aBaTh
MaTEeMaTHYECKUE MOJIEIH, MPUMEHSITh OCBOCHHBIM MaTEeMaTHMYECKUW amnmapar s
pelIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HWHTEPHPETUPOBATH M OLEHUBATH
HOJTyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSAMHM cofiepkaHns MareMathku B 10—11 kimaccax sBIsrOTCS:

«Yucna u BBIYUCIEHUS, «ANreopa» («ANredpanyeckue BhIpAKEHUSN Y, « Y paBHEHUS
U HepaBeHCTBa»), «Hauama  martemaTmyeckoro  a”anuzay,  «leomeTpus»
(«['eomeTpuueckue GUrypsl U UX CBOMCTBaY, «M3MepeHrne reoMeTpUYECKUX BEIUYNHY),
«BepoaTHOCTh U cTaTUCTHKa». JlaHHBbIE JIMHUM Pa3BUBAIOTCS MapajliebHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJHA OT JIPyroil, a B
TECHOM KOHTaKTe W B3auMojeucTBuu. Kpome »TOro, mx oOBEAMHSET JOTrHYECKas
COCTaBIIAIONIAs, TPAJUIMOHHO TIPUCYIIas MaTEMAaTHKE M IPOHU3BIBAIOIIAS BCE
MaTeMaTH4YECKHEe Kypchbl U cojepskareibHbie JuHuU. ChopmynupoBannoe B ®I'OC
COO TpeboBaHuE «BIAJICHUE METOJAAMH JJOKA3aTEIbCTB, AJITOPUTMAMHU PEIICHUS 3a7a4,
yMeHue GopMyJIUpOBaTH OMNPENCTICHUs, aKCHOMbl M TEOPEMbl, MPUMEHSTh UX,
IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJE PELICHUs 3a/1ay» OTHOCUTCS KO BCEM
y4eOHBIM KypcaMm, a (OPMHUPOBAHHE JIOTUYECKMX YMEHUH paclpenessieTcsi Mo BCEeM
rojam oOy4eHHUs Ha YPOBHE CpPEAHEro 00IIero 00pa3oBaHusl.

B cootBercTBUM ¢ ®PI'OC COO MaTtemaTuka SBISETCS 00S3aTeIbHBIM MPEIMETOM
Ha JIaHHOM ypoBHe oOpasoBanwus. [Iporpammoil mo mMaTreMaTuke MpeaycMaTpUBaeTCs
u3ydeHue ydeOHoro mpeamera «MaTemaTuka» B paMKax TpeX Y4YEOHBIX KYpCOB:
«Anrebpa m Hayajga MaTreMaThyeckoro a”anmzay, «l'eomerpus», «BepostHOCTh u
cTaTucThkay. GOpMUPOBAHUE JIOTUYECKUX YMEHHUH OCYIIECTBISETCS Ha MPOTSIKEHUU
BCEX JIeT 00y4YeHHsS Ha ypOBHE CPEAHEro OoO0IIero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEPYKAHUE BCEX HA3BAHHBIX BBIIIC YUEOHBIX KYPCOB.

OO111ee YnCiIo YacoB, PEKOMEHIOBAHHBIX ISl U3yUYeHUsI MaTeMaThku, — 340 4acos:

B 10 xmacce — 170 yacoB (5 yacoB B Hepento), B 11 kmacce — 170 gacoB (5 yacoB B
HEJISTTIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/JHET'O OBLIET'O OBPA3OBAHMUSA

M3yuenue MaTeMaTHKU Ha YPOBHE OCHOBHOTO OOINEro oOpa30BaHUs HAIPABJICHO
Ha JIOCTIDKCHHE OOYYAIONUMKCS JIMYHOCTHBIX, METANPEJAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIhTATOB OCBOCHUS YI€OHOTO MIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbTare uzyueHus MaTeMaTUKU Ha YPOBHE CpeAHEro oOI1ero 0opa3zoBaHus y
oOyuaromierocs OyayT cqpopMUPOBaHBI CJIEIYIONINE JIMYHOCTHBIE PE3YIbTATHI:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUKA O0YYAFOIIET0OCs] KaK aKTHBHOTO
1 OTBETCTBEHHOT'O 4J€HA POCCHMCKOIo OOIECTBa, MPEACTABICHUE O MaTEMaTHUYCCKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUM, MPOLETYP TPAXKIAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHE B3aUMOJCHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C MX (DYHKIUAMHU U HA3HAUYCHUEM; 2) NATPUOTUIECKOTO
BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW HWIEHTUYHOCTH, YBAXEHUS K
MPOLLIOMY W HACTOAIIEMY POCCHMCKOM MATEMATHUKH, IEHHOCTHOE OTHOUICHHE K
JOCTHXKCHUAM POCCHICKMX MaTEMATUKOB M POCCUUCKOW MAaTeMaTHYE€CKOW IIKOJIbI,
UCIIOJIB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJOTUSIX, chepax SIKOHOMUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAaHME JYXOBHBIX IIEHHOCTEH POCCHHMCKOTO Hapoaa, CcHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IIOBEACHHUS, CBSI3aHHOIO C NPAKTUYECKUM
MPUMEHECHUEM JIOCTHXKEHUM HAYKU W JIESITEIBHOCTBIO YUYEHOTO, OCO3HAHHE JUYHOTO
BKJIa/1a B TIOCTPOCHHUE YCTOMUMBOTO OYyayIiero; 4) 3¢TeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MHUDPY, BKJIIOYast ACTETUKY MAaTEMaTHYECKUX

3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, PEIICHHUM, PACCYX IACHUMN, BOCIPUUMYHBOCTh K
MAaTEMATHYECKUM  aCIIeKTaM pPa3JIM4YHbIX BHUAOB MCKYCCTBA; S) (U3MYeCKOro
BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTHYECKHEC 3HAHUS B HHTEpecax
310poBOro W Oe30macHOro o0pas3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0pPOBBIO  (3I0POBOE MHUTaHWE, COAJAaHCUPOBAHHBIM PEKUM 3aHATHH MW OT/ABIXA,
perynspHas Gpundyeckas akKTHBHOCTD), (PU3MYCCKOES COBEPIICHCTBOBAHKUE TIPH 3aHATHUAX
CIIOPTHUBHO-03/IOPOBUTEIILHON JEATSIIEHOCTHIO; 6) TPYA0BOT0 BOCITUTAHUSI:

TOTOBHOCTh K TPYyJIy, OCO3HAHHE IICHHOCTH TPYIOJIIOOUS, HHTEPEC K Pa3IMuHbIM
chepaMm mnpodecCHOHANBHOW JIEITEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOH U ee
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NPUWIOKEHUSIMUA, YMEHHME COBEpILAaTh OCO3HAHHBIM BbIOOp Oyayuiedt npodeccud U
peanu3oBbIBaTh COOCTBEHHBIC KMU3HEHHBIE IUJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTUYeCcKOMy OOpa30BaHHUIO U CaMOOOPA30BAHUIO HA MPOTSHXKEHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYAacCTHIO B PEIICHUU MPAKTHUUECKUX 3a7a4 MATeMAaTHUYEeCKOU
HaIpPaBJICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKOHN KYJIbTYpPhl, TOHUMAHUE BIHMSTHUS COIIMATBHO-
HPKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE TMPUPOJHON U  COIMATIBHOU CpEIbl,
OCO3HaHWE TJ00aJBbHOTO XapakTepa »SKOJOTUYECKUX NpoOiieM, OpUEHTalus Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJI1 pElICHUs 3ajlad B OOJACTU OKPYXKalolleu
cpenbl, IJIAHUPOBAHHE TOCTYNKOB W OLEHKH KX BO3MOMHBIX TOCIEICTBUM ISt
OKpYXaruen cpelibl; 8) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTeMAaTHYECKOM HAYKH Kak
chepsl 4eIOBEUECKON JCSITENBHOCTH, ITANOB €€ PAa3BUTHUS M 3HAUUMOCTH JIJI Pa3BUTHUS
IMBWIN3ALMK, OBJAJCHUE SI3bIKOM MaTEMaTUKH M MaTeMaTUYECKOM KYJIbTYpOM Kak
CpPEACTBOM TIO3HAHUSI MHpPA, TOTOBHOCTh  OCYHIECTBIISITh  MPOEKTHYIO u
UCCIIE0BATENbCKYIO JEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOo€HUS MPOTPAMMBI IO MATEMATHKE HA YPOBHE OCHOBHOTO
ob11ero oOpazoBanus y odyyatroiierocs Oyayt cpopMupoBaHbl METapeAMETHBIE
pe3yAbTaThI, XapaKTEPU3YIOIIMEC OBJIAJICHUEM YHUBEPCATHHBIMU ITO3HABATCIIBHBIMU
JEUCTBUSMHU, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMU  JIEHCTBUSIMHU u

YHUBEPCAIIBHBIMU PETYJIATUBHBIMU JICUCTBUSIMH.

Ilo3HaBaTeJIbLHBIC YHUBepcajJbHbIE yqeﬁnble nencTBud ba3oBble
JOrn4YecKue JecCTBUA:

BBISIBIIAATh U XapaKTEPU30BaATh CYILIECTBEHHBIE TPU3HAKU MATEMATUUYECKUX
O0OBEKTOB, TMOHATHI, OTHOLICHUA MEXIy MOHATUSAMHU, (POPMYIUPOBATH ONpEAETICHUS
NOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIAcCU(UKAIMU, OCHOBAHMS IS
0000IIEHNsT W CpaBHEHUS, KPUTEPUU TPOBOJUMOrO aHAJINW3a; BOCHPUHUMATH,
bopMyaMpoBaTh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIC
W OTpUllaTeNbHBIC, €IWHWYHBIC, 4YaCTHbIE U OOIIHME, YCIOBHBIC; BBISBIATH
MaTeMaTUYeCKhe 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUUs B (DaKTax, JTaHHBIX,
HAOMIONCHUSX W YTBEPXKACHUSAX, TMpemiaraTh  KpPUTEpUU IS BBISBICHUSA
3aKOHOMEpPHOCTE M IPOTUBOPEYMM; JAENaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB
JIOTUKH, IEAYKTUBHBIX U UHIYKTUBHBIX



YMO3aKJIFOUE€HUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOATEIBHO JI0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKIACHHIM
(mpsiMBblE ¥ OT MPOTUBHOIO), BBICTPAWBATH APTYMEHTALMIO, MPUBOAWTH HPHUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXJAEHHUS M BBIBOJIbI; BEIOMPATH CIIOCOO
pelieHus ydyeOHOW 3aauu (CpaBHUBATh HECKOJBKO BAapHAHTOB PELICHUs, BBIOMPAThH
HanboJee MOAXOASIINN C yUeTOM CaMOCTOSITENIbHO BBIJICJICHHBIX KpuTepHueB). bazoBble
HccJie0BaTeIbCKue 1eiiCTBUSA:

WCIIOJIb30BaTh  BOINPOCHI KaK MCCIEIOBATEIbCKUI HWHCTPYMEHT [O3HAHUS,
(GopMynupoBaTh BONPOCH], (PUKCUPYIOIIKUE MPOTUBOPEUHE, NMPOOIEMY, YCTaHABIMBATh
UCKOMO€ U JaHHOe, (OpPMHUpOBATh THUIIOTE3y, APTYMEHTHPOBATh CBOIO IO3MIIHIO,
MHEHHE; IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHNE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEl MaTeMaTH4YecKoro OOBEKTa, SIBJICHMS, Ipolecca,
BBISIBJICHUIO ~ 3aBUCUMOCTEH  MeXAy  OOBEKTaMH, SIBICHUAMH, MpPOLECCaMH;
CaMOCTOATENIbHO  (popMynupoBaTh O000OIIEHUS] UM  BBIBOALI 1O  pe3yJbTaram
IPOBEJCHHOIO HAOIO/ICHUS, UCCIIEI0OBAaHUs, OLIEHUBATh JIOCTOBEPHOCThH IMOJIYYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M 000OIIEHMH; NPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE
polecca, a TaKKe BbIIBUTATh

MPEIIIOI0KEHNS O €r0 Pa3BUTHH B HOBBIX yciaoBUsX. Pabora
¢ uHopMaLHen:

BBISBJIATH J1e(pULUTHI MH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BOIIPOC
U Ui pellieHus 3aauM; BbIOMpaTh MH(GOPMAIMIO U3 MCTOYHUKOB PAa3jIMYHBIX THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIIUIO PA3IUYHBIX
BUJIOB U (OpM NpPEJCTaBICHUS; CTPYKTYpUPOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B
pa3nnyHbIX (hopmax,
WUIIOCTPUPOBATh  Ipauueckd;  OLIEHMBaTh  HAACKHOCT,  MHGMOpPMAIMU 1O
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM

KpUTEpHsM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA
OO0menue:

BOCIIPUHUMATH U (POPMYITHPOBATH CY>KJICHHSI B COOTBETCTBHUH C YCIOBUSIMHU
U LIEJISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMChbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y PEIICHUs 3a7a4y, KOMMEHTHUPOBATh
MOJIYYCHHBI pE3yJbTaT; B X0J¢ OOCYXJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY
00Cy)KIaeMoi TeMbI, MPOOJIEMBbI, PEIIaeMON 3a/Jauu, BbICKA3bIBaTh UJEH, HAICJICHHBIC
Ha TIOMCK PEIIEHUs, COMOCTABISATh CBOU CYXKJICHUS C CYXKIECHUSIMU JAPYTHX YYaCTHUKOB
nuanora, OOHapyXKHWBaTh Pa3IMYU€ M CXOJACTBO TMO3UIMH, B KOPPEKTHOW ¢opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;



IPEACTABIATh PE3YyJbTaThl PEIICHHs 3aJayd, HKCIIEPUMEHTa, HCCIEAOBaHMs,
NPOEKTa, CaMOCTOATEIbHO BHIOMpaTh (OpMaT BBICTYIUIGHHS C YYE€TOM 3ajJa4y
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE 1€ CTBUS

Camoopranusanus:
COCTaBJIATH IJIaH, AJITOPUTM PEILICHHS 3aJ1aul, BHIOUPATh CIIOCO0 PEIICHUS C Y4eTOM
UMEIOIUXCSA PECypCOB M  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh U

KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ yuyeToM HOBOW MH(popmanuu. CaMOKOHTPOJIb,
IMOIMOHAIBHBIN HHTEJJIeKT:

BJIa/IETh HaBbIKAMU MO3HABATEIBbHOM PeQIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX
NEHCTBUM M MBICIUTENbHBIX MPOLECCOB, MX pE3yJIbTaTOB, BJIAAETh CIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA MpOLEcca W PE3ysibTara PEUlIeHUsS MaTeMaTHYeCKOU
3a/lauM; NPEABUAECTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPHU PEIICHUU 3aJlauH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaMJIEHHBIX OLIMOOK, BBISIBIICHHBIX TPYAHOCTEW; OLICHUBATh COOTBETCTBUE pEe3yJbTaTa
LEJIU U YCIOBUSIM, OOBSCHATh NPUUYUHBI JOCTHKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB
NEeATEIbHOCTH, HAaxOIWTh OIIMOKY, JaBaTh OLEHKY HPHOOPETEHHOMY OIIBITY.
CoBMecTHasi 1eSITeJIbHOCTh: TIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U
WH/IMBHUIyaJIbHON paOOTHI IIPU peLIeHUH Y4eOHBIX 3a/1a4, IPUHUMATh L[€b COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThl, paclpenensiTh BUIbI
paboT, 1oroBapuBaThCA, 0OCYKIATh MPOIIECC M pe3yabTaT paboThl, 0000aTh MHEHHUS
HECKOJIbKHX JIIOJIE; y4aCTBOBATh B IPYMIOBBIX (popMax paboThl (00CyxkAeHUS, OOMEH
MHEHUW, «MO3rOBbIE€ IITYPMbD» U HHbBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEUCTBUS C JPYTUMH WJIEHAMU KOMaH/bI, OLICHUBATh Kaue€CTBO
CBOEro BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMU
B3aMMO/JICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTaThl OCBOCHHS NPOrPaMMBI IO MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha ypOBHE CpEIHET0 001Iero 00pa3oBaHus MPEACTABICHBI MO TOJ1aM 00y4YeHUs
B paMKax OTJEJIbHBIX YYCOHBIX KYpPCOB B COOTBETCTBYIOIIMUX pa3jeiax MpPOrpaMMbl 11O
MaTeMaTHKeE.



OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJIBHASA 3AIINCKA

VYyeOnblll Kypc «Anredpa U Havajla MaTeMaTUYECKOTO aHaJIU3a» SBJSETCS OJHUM
U3 HanboJee 3HAUMMBIX B MPOTPaMME CPEIHEro o0HIero oopa3oBaHUs, MOCKOIBbKY, C
OJIHOM CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAIbHYIO 0a3y ISl M3YyYeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (HOPMUPYET JIOTHYECKOE U
abCTpakTHOE MBIIUICHUE OOYy4YaIoOIMXCsl Ha YPOBHE, HEOOXOAWMOM JJii OCBOCHHS
y4eOHBIX KypcOB MH(OpPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «AinreOpa M Hadaja MaTeMaTHYECKOro aHajiu3a» oOydaroluecs
OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas (opMyIupyeT
CBOM JIOCTIDKEHUSI B MAaTeMaTUYECKOM Gopme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHUECKOIO aHajIn3a 3aKjia/ibIBaeT OCHOBY
JUIS YCHEIIHOTO OBIAJCHHS 3aKOHAMH (U3WKH, XUMHH, OHOJIOTHUH, TOHUMAaHUS
OCHOBHBIX  TEHICHIIMA HOKOHOMHUKM ¥  OOIIECTBEHHOW JKHU3HH, TO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIONB30BaTh WX B TOBCEIHEBHOW >XM3HM. B TOXXe Bpemsi oOBianeHue
aOCTpaKTHBIMU U JIOTUYECKH CTPOTMMHU MaTE€MaTHUYECKMMM KOHCTPYKIUSMH pa3BUBACT
YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb YTBEPXKACHUS,
UCIIOJB30BaTh 00O0OIIEHNEe W KOHKPETH3aluio, a0CcTparupoBaHUE U  aHAJOTHUIO,
dopMupyeT KpeaTMBHOE M KPUTHUECKOE MbILIUIeHHE. B xone u3yueHus aireOpbl u
HayaJl MaTeMaTHYeCKOTr0 aHaju3a Ha YpPOBHE CpeAHero ooOimero oOpa3oBaHuUs
oOydaromyecss  TOMy4YalOT  HOBBIM  OMBIT  PEIIEHUS  TNPUKIATHBIX  3ajad,
CaMOCTOSITEJIbHOTO IOCTPOCHMSI MaTeMaTHUYECKUX MOJeJel peajbHbIX CUTyaluud u
MHTEPIIPETAlN TOJTYYCHHBIX DPEIICHUH, 3HAKOMATCA C MpUMEpaMH MaTeMaTHUYECKHUX
3aKOHOMEPHOCTE B MpUpOJEe, HAyKe U B HCKYCCTBE, C  BBIJAIOIIUMUCS
MaTEeMaTUYECKUMH OTKPBITHUSIMHU U UX aBTOPaMH.

VYyeOHblli Kypc anreOpsl M Hayal MaTEMaTHYECKOro aHaiau3a o0sajnaer
3HAYUTENbHBIM BOCHUTATEIbHBIM MOTEHLUAIOM, KOTOPBIM pealn3yeTcsi Kak uepe3
y4eOHBIM MaTepuall, ClocOOCTBYIONMMI (POPMUPOBAHKIO HAYYHOTO MUPOBO33PEHUS, TaK
u yepe3 crnenuduky ydyeOHOM JeATEeIbHOCTH, TpeOyIole CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEbHON KOHILIEHTpAllMM BHMMAHHS W OTBETCTBEHHOCTH 3a
MOJTyYEHHBIH pe3ybTarT.

B ocHoBe metoauku oOydeHus anreOpe M HadalaM MaTeMaTUYeCKOTO aHajm3a
JICKUT ACSITEIbHOCTHBIN NPUHIUI 00YUYESHHUS.

B crpyktype mnporpammbel mo anaredpe ¥ HauvajgaM aHalu3a BBIICISIOTCS
CIEOYIOIINE COAEPKATEIbHO-METOIUYECKUE JIMHUU: «Yucima ©  BBIYMCIICHHSY,
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«DyHKIIMU U Tpapukn», «YpaBHEHMsI U HepaBeHCTBay», «Haudama maremarnueckoro
aHanuza», «MHOXecTBa M JIOrHKa». Bce OCHOBHBIE COAEpPKATEIBLHO-METOINYECKUE
JVHUM U3Yy4YaloTcs Ha MPOTSHKEHUM JBYX JIET 0Oy4EHHUS Ha YPOBHE CPEJHETO OOILIEro
o0Opa3oBaHMsl, €ECTECTBEHHO JOIOJIHAA APYT Jpyra M MOCTENEHHO HACHINAICh HOBBIMU
TeMaMu U pasnenamu. J[aHHBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MMOCKOJIBKY
o0BeIMHsET B ceOe coleplKaHWE HECKOJbKMX MAaTEeMAaTHUYECKUX TUCLUIUIMH: anreodpa,
TPUTOHOMETPHSI, MAaTEMAaTHUECKUN aHAJIW3, TEOPUSI MHOXKECTB U Apyrue. [lo mepe Toro
KaK oOydJaromiuecs: OBJaJeBal0T BCe 00Jee MMPOKHUM MAaTEMAaTUYECKUM aIllapaToM, Y
HUX [IOCJIEIOBATENbHO (OpMHpYeTCs U COBEPIUECHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKyl0 MOJENlb peajlbHON CUTyallMH, MPUMEHSATh 3HAHHS, IMOJIyYeHHBIC B
yueOHOM Kypce «AnredOpa M Hadajga MaT€MaTH4YECKOTO aHaliu3ay, JJIs PElICHUs
CaMOCTOSITENIBHO ~ C(OPMYJIUMPOBAHHOM  MaTeMaTW4YecKoM  3adaud, a  3aTeM
UHTEPIIPETUPOBATH MOJIYICHHBIN PE3yNbTaT.

CopnepxarenpHO-MeTOAUYECKass JIMHUAA «YUucina W BBIYHMCICHHS 3aBEpUIACT
(opMUpOBaHNE HABBIKOB HCIIOJIb30BAHUS JCHCTBUTENBHBIX YHCET, KOTOPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro obmiero oOpazoBanus. Ha ypoBHe cpenHero oOmiero
oOpazoBanust  oco00€  BHUMaHUE  yAensieTcss  (OPMHUPOBAHUIO  IPOYHBIX
BBIUMCIIUTENBHBIX HABBIKOB, BKJIIOYAIOUIMX B CEOs HCIOJIb30BaHUE PA3IUYHBIX (HOpM
3alliCH JACUCTBUTEIHLHOTO YUCIA, YMEHHUE PAIlMOHATIBHO BBHITIOJIHATH JACUCTBUSA C HUMH,
Jenatb TNPUKHIKY, OIEHUBaTh pe3yinbrar. (OOyvaromuyecs MONy4YaloT HaBBIKU
OpUOIMIKEHHBIX BBIYMCICHUM, BBINOJIHEHUS JACWCTBUH C 4YMCIaMH, 3allMCaHHBIMU B
CTaHIapTHOW (¢opMe, UCIOIB30BAaHUS MATEeMAaTHYECKUX KOHCTaHT, OIECHUBAHUS
YHCJIOBBIX BBIPAXKEHUU.

ConepxarenpHass JIMHUAS «YpaBHEGHHWS W HEPABEHCTBA» pealim3yeTcs Ha
MPOTSHKEHUN BCEro O0ydeHHUsSI HAa YPOBHE CPEIHETO 00IIero oopa3oBaHMs, MIOCKOJIBKY B
KOKIOM pas3felie TporpaMMbl TMPEAYCMOTPEHO PEIICHWE COOTBETCTBYIOIIUX 3ajad.
OOyuaroiyecs OBIaJICBAIOT PA3TUYHBIMU METOJAMU PEIICHUS LEIBbIX, PAIIMOHATBHBIX,
UPpALMOHATBHBIX, T[MOKA3aTENbHBIX, JIOTAPUPMUUYECKHUX ¢ TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPAaBEHCTB M HX CHCTeM. llolydeHHBIE YMEHHsI HWCIIOJIB3YIOTCS TIpH
ucciaenoBaHn (GyHKIUNA C TMOMOIIBIO MPOU3BOIHOM, PEIIEHWH MPUKIATHBIX 33134 U
3a/lad Ha HAXOKJICHWE HaWOOJIBIINX W HAWMEHBIIMX 3HadeHWH ¢GyHKuun. JlaHHas
cozepkaTeNbHas JIMHUSA BKIIIOYAET B ce0s Takke (POopMUpPOBaHHE YMEHUW BBITIONHSTH
pacdeTsl 110 opmyiiaM, mpeoOpa3oBaHUsl IIENIBIX, PANMOHATBHBIX, UPPAITMOHATBHBIX U
TPUTOHOMETPHUYCCKUX BBIPAKCHHUI, a TaK)KE BBIPAKCHHUH, COICP)KAIIUX CTCIICHH W
gorapudMbl. brarogapsi u3y4eHHIO anreOpandyecKkoro marepuanga  MPOUCXOJUT
TanbHEHIIee pa3BUTHE aJTOPUTMUYCCKOTO M aOCTPAKTHOTO MBIIIICHUS 00yJaronuxcs,
GOpMHpYIOTCS HABBIKH JACAYKTHBHBIX pPACCYXACHHH, pabOThl € CHMBOJIBHBIMU
dbopmamu, TPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PaBEHCTB U
HepaBeHCTB. AunreOpa mnpemnaraer 3(Q(EKTUBHbIE HWHCTPYMEHTHI [JIsl  pPELICHUs
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MNPAaKTHYCCKUX MW CCTCCTBCHHO-HAYYHBIX 3ajad, HarigaHo ACMOHCTPHUPYET CBOHU
BO3MOXHOCTH KakK s3bIKa HAYKH.

CopepxarenpHo-MeTOnMYeCKass  JUHUSA  «DYHKIHMM ©W  TpaQUKW»  TECHO
NEeperyIeTaeTCs ¢ IPYTUMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a71a€T  NOCJIENOBATENbHOCTh  W3YYEHHs ~ MmaTepuana. l3yueHWe  CTENEeHHOH,
MOKa3aTeNbHOM, JOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIMH, UX CBOMCTB U
rpaduKoB, HCHOJb30BaHHE (YHKIUN [ pelIeHdus 3aJad M3 JAPYruxX ydeOHBIX
MIPEAMETOB U PEAIbHOW JKM3HU TECHO CBSA3aHO KAK C MATEMATUYECKUM aHAIIU30M, TaK U
C pElIeHHEM YypaBHEHMI W HepaBeHCTB. llpu 3TOoM Oosibllioe BHHMaHHWE YIEIsSeTCs
(GbOpMHpPOBAaHUIO YMEHUSI BBIpaXaTh (POPMYyJIaMH 3aBUCUMOCTH MEXAY Pa3IMYHbIMU
BEJIMYMHAMH, UCCIIEOBATh MOJMyuYeHHBbIE (YHKIUH, CTPOUTh UX Tpaduku. Marepuan
COZIEP/KATEIIPHON JINHUM HALEJICH HAa PA3BUTHE YMEHWW W HABBIKOB, IMO3BOJIIOLIUX
BBIPQKATh 3aBUCUMOCTH MEX]y BEJIMYUHAMH B Pa3JIMYHON (opMe: aHaATUTHUYECKOM,
rpadguueckoil u cioBecHor. Ero u3ydyeHne cnocoOCTBYET pa3BUTHIO AITOPUTMHUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH, UCII0JIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass auHua «Hayana MaremMaTHyecKoro aHalin3a» IO03BOJISET
CYIIECTBEHHO PACIIMPHUTh KPYI KaK MAaTeMaTU4YECKUX, TaK W NPHUKIATHBIX 3a/]ad,
JOCTYIIHBIX OOYy4YalIIUMCS, Y KOTOPBIX MOSBISAETCA BO3MOXKHOCTb MCCIIEOBaTh W
CcTpouTh rpaduku (QyHKIUN, ONpPENeisTh UX HAUOOJbIINE U HAUMEHBIINE 3HAYCHUS,
BBIUMCIIATh IUIOMIAAU (QUTYp U OOBEMBI Te€l, HAXOAUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. CoaepkarenpHas JIMHUAS OTKPBIBAET HOBBIE BO3MOXXKHOCTH ITOCTPOEHUS
MaTeMaTUYECKUX MOJEJIEH pealIbHbIX CUTyallui, HAXO0XKICHUSI HAUJIY4IlIEero peleHus B
NPUKIIAIHBIX, B TOM YHUCJE COUHAIBHO-DKOHOMMYECKHX, 3aJadyax. 3HAKOMCTBO C
OCHOBaMH MaTEMaTHYEeCKOr0 aHajiu3a CIIOCOOCTBYET pPAa3BUTUIO aOCTPaKTHOTO,
(OpMaNIbHO-JIOTUYECKOTO M KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUH
pacro3HaBaTh IPOSIBJIEHUS 3aKOHOB MAaTEMAaTHKM B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCS pe3yJibTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTHS
MaTeMaTUKU KaK HAyKH, U UX aBTOpax.

ConepxarenpHOo-MeTOANMYECKAsT JUHUSA «MHOXECTBa W JIOTHKa» B OCHOBHOM
MTOCBAIICHA AIIEMEHTAM TEOPUHU MHOYECTB. TeopeTuKo-MHOKECTBEHHBIE
MPEACTABICHUS] TPOHMU3BIBAIOT BECh KypC UIKOJIBHONM MaTeMaTUKH W MPEAJIararoT
HanmOoJiee YHHUBEPCAIbHBIN $S3bIK, OOBEAMHSIONMN BCE pa3fesibl MAaTEMaTUKH U €€
IIPUJIOKEHUM, OHU CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE JUCLUIUIMHBI B €MHOE LIEJIOE.
[TosToMy BaxXHO JaThb BO3MOXHOCTh OOydYaromieMycsi [OHHUMAaThb TEOPETHUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHON MATEMATUKHU U MCHOJIB30BATh €0 NI BRIPAKECHUS
CBOMX MBICJIEN.

B yuebGHOM Kypce «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHan3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOI0 MOJICIMPOBAHUS, KOTOPbIE MPU3BAHBI CPOPMUPOBATH
HAaBBIKH IIOCTPOCHUSI MOJENICH PEalIbHBbIX CUTYallMW, MCCIEIOBAHUS 3THUX MOJEIEU C
NOMOIIPIO  amnmapara ajredpbl M MaTeMaTHYecKOoro aHajiu3a W UHTepHpeTalnuu
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MOJyYEHHBIX pPE3yJdbTaTOB. TakWe 3aJaHus BIUIETEHbI B KaXKABIH W3 pa3fciioB
IPOrpaMMBbI, MOCKOJIBKY BECh MaTepHall y4eOHOro Kypca IIMPOKO UCHOIB3YEeTCs s
pelIeHus TPUKIAAHBIX 3amad. [Ipu pemeHuu peanbHBIX TPAKTHUYSCKUX —3ajad
oOydaromyecs: pa3BUBAIOT HAOJIOIaTETHbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCIOJIB30BaTh aAHAJIOTHIO, O0000IIaTh M  KOHKPETU3HPOBAThH
npobsieMy. JlesTenbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 33134
OpraHu3yeTcsl B NpOLEcce U3y4deHUs BCeX TeM y4deOHOro Kypca «Anredpa u Hayaia
MaTEeMaTHUYECKOTO aHATu3ay.

OO61iee yncIo 4acoB, PEKOMEHAOBAHHBIX JJI U3y4eHHUs yueOHOro Kypca «Anredpa
M Hayajla MaTeMaTH4ecKoro aHanmu3a», — 170 gacoB: B 10 kinacce — 68 vacoB (2 yaca B
Heneno), B 11 kmacce —102 gaca (3 yaca B HeIeIIO).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC Yucja v BbIYHCJIEHUA

Pammmonansubie umucia. OOBIKHOBEHHBIE U JIECSITUYHBIE ApOOH, TMPOIEHTHI,
OCeCKOHEUHBbIE TTepUOoAUYCCKHE ApoOu. AprudmeTnyeckue omneparuy ¢ palMoOHaIbHBIMU
quciIaMu, IpeoOpa3oBaHus YHUCIOBBIX BeIpakeHHUH. [Ipumenenune npodei u mporeHTOB
JUISL pEIICHUS IPUKIIAIHBIX 33/1a4 U3 Pa3IMYHBIX OTPAC/IeH 3HaHUM U peaIbHOU JKU3HHU.

JeiictBuTenpHble  4ucna.  PanuoHanmbHblE W UPPALMOHAIIBHBIC qucla.
Apudmernueckue omnepanud ¢ JeWCTBUTEIbHBIMH  yuciaaMu. [IpuOmanxeHHbIe
BBIYMCJICHUS, IPABUJIa OKPYTJICHUS, TPUKUJIKA U OLICHKA PE3YyJIbTaTa BIYMCICHUM.

Crenienb ¢ 1ensiM nokazareiaem. CTangapTHas GopMma 3arnucu JIeHCTBUTEITLHOTO
yucna. Mcnons3oBaHue noaxo e popMbl 3amucu JeHCTBUTEIBHBIX YUCEIT IS
pelIeHUs MPAKTUYECKHUX 3a]1a4 U MPEJICTABICHUS JaHHbIX.

Apudmernueckuii KopeHb HaTypajabHOU cTeneHu. JeicTBus ¢ apupMeTuIeCKUMHU
KOPHSIMH HaTypaJIbHOM CTETIEHU.

CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO AapryMeHTa. ApPKCHUHYC, ApPKKOCHUHYC,
ApKTaHTE€HC YHCJIOBOTO ApTyMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxxnecTBa U TOXAECTBEHHbBIC MPEOOPA30BaAHMUS.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKEHUM. OcHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelleHuMe HepaBeHCTBA. Meton
HMHTEPBAJIOB.

Pemenue 1ienpix 1 1poOHO-pAMOHATFHBIX YPaBHEHUN 1 HEPABEHCTB.
Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.
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HpI/IMCHeHI/IG ypaBHCHI/Iﬁ N HCPABCHCTB K PCHICHHIO MATCMATHYCCKHX 3aJa4d H
3aa4 U3 PA3JINYHBIX obOnacrei HAaYKH U peanbﬂoﬁ KHN3HHU.

DyHKIUHN U TPAPUKH

Oyakmsa, cnocoObl 3ananus QyHkuuu. ['paduk Gynkuun. BzanmHo oOpaTHBIC
byHKIUH.

OO6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHU GpyHkuuu. Hynu dyHkumm.
[TpomexxyTKkH 3HAaKONOCTOSIHCTBA. UeTHbIE U HEUETHbIC (DYHKIIUH.

CrenenHass (QyHKIMSI C HAaTypalbHBIM M LIEJbIM TOKa3ateneMm. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHS N-0i CTENCHHU.

Tpuronomerpuyeckas OKpy>KHOCTh, OIIPe/IeIEHUE TPUTOHOMETPUIECKUX (DYHKIIHIA
YHUCJIOBOI'O apryMEHTA.

Hauaja MmaTeMaTH4ecKoOro aHajau3a
HOCJIGI[OB&TGHBHOCTI/I, CITOCOOBI 3aJlaHus II0CJIEA0BATEIbHOCTEH. MOHOTOHHBIC
IIOCJICA0BATCIILHOCTH.

Apudmernueckas u reomeTpuueckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. CyMMa 0€CKOHEYHO yOBIBAIOIIEH reoMeTpHIECKOM
nporpeccun. Dopmya CIOKHBIX TPOLEHTOB. Mcrob30BaHKUEe MPOTPECCUU IS
pelIeHUs] peaJIbHBIX 3aj/1au MPUKIIAIHOTO XapaKTepa.

MHoskecTBa M JIOTHKA
MHoOxkecTBO, omepaluu  HaJ MHOXecTBamu.  Jluarpammbl
Oitnepa—BenHa. [[pumMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO —ammnapara  Jjis
OMMUCAHUs PealbHBIX MPOLECCOB U ABICHUM, TPU PEIICHUH 33/1a4 U3 APYTUX

y4eOHbIX npeameToB. OmnpeneneHue, Teopema, CaeCTBUE, 10Ka3aTeIbCTBO.

11 KJTACC Yucia 1 BbIYMCTICHUS
Harypanbubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

Crenenb ¢ panMoHaldbHBIM TMOKa3zaTeiaeM. (CBOWCTBA  CTEIMECHHU.
Jlorapudm yucna. JleciTuuHbie U HATypajdbHbIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JTOTApU(MBI.
[IpeoOpazoBanue BBIpAKEHUH, COJIEpXKAIIUX CTENEHW C  palMOHAIbHBIM
MOKa3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
IToka3arenbHbIE YpaBHEHHS U1 HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS! U HEPABEHCTBA.
CucrteMbl JHMHEHHBIX YypaBHEHUU. PellleHHe NPUKIAAHBIX 3a7a4 C I[OMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.
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CucteMsl 1 COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.
[IpruMmeHenne ypaBHEHUH, CHCTEM M HEPABEHCTB K DPEIICHUIO MAaTeMaTHYECKHX
3a]1a4 U 3aJ1a4 U3 pazIudHbIX 00JacTell HayKu U peabHOM )KU3HMU.

DOyHKUMH U TPaPUKH

Oyukuus. [lepuonmyeckue ¢GyHkiuu. IIpomMexyTkn MOHOTOHHOCTH (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMBI pyHKIMH. Hanbosnbliee 1 HauMeHbllee 3HaueHUue (pyHKINUU
Ha IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIIUU, KX CBOMCTBA U IpaUKH.
[TokazaTenbHas u torapudmuydeckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Ucnonb3oBanue rpadukoB GyHKIUN I8 pEIICHUS YpaBHEHUM W JUHEHWHBIX
CUCTEM.

Ucnons3zoBanne rpadukoB GYHKUMA 7 HUCCIEJOBAHUS  IMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NPH PEIICHUH 3aJad W3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a
HenpepsiBable pyHKIMKU. MeToa UHTEPBATIOB JJI PEIICHUS HEPABEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpousBoaHbIe 3JIeMEHTAPHBIX (GYHKIUNA. DOPMYIBI HAXOXKICHUS MPOU3BOTHOM
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITUH.

[IpuMeHeHne NPOW3BOJHONH K HCCICIOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH H
aKCcTpeMyMbl. HaxosxaeHre HaumOOJbIIer0o W HAMMEHBINErO 3HA4YCHUS (QYHKIUH Ha
OTpEe3Ke.

IIpuMeHeHrne TPOW3BOMHOM I HAXOXACHUS HAWIYYIIEro pPEIICHUS B
NPUKJIATHBIX 3a/adax, JUisl ONpeAesieHUus CKOPOCTH Ipoliecca, 3alaHHOro (hopmyrnoi
WK rpauKOM.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WHuTerpain, ero reoMeTpuueckuii U pu3nUecKuil cMmbici. Beluncinenue mHTErpaia
no ¢popmyne Hetorona—JIeliOnuiia.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o6ydenust B 10 kjacce oOyqaronuiicss MOMydUT CIASAYIOMNUE MPEAMETHBIE
pe3ysbTaThl: UHC/Ia U BBIYMCICHUSA:

OIICPpHUPOBATH IMOHATHUAMM: PALIMOHAIIBHOC U I[efICTBHTeHLHOC quciao, OOBIKHOBEHHAS

U JecATUYHasi JpoOb, TIPOIICHTHI; BBIIONHITH apUPMETHYECKUE Oleparuu ¢
palMOHAJIBHBIMU U JEUCTBUTEIIBHBIMU

YuCJIaMH, BBIIIOJIHATH HpI/I6J'II/I)KeHHBIe BBITHCJICHUA, UCIIOJIB3YA IIpaBUJIa OKPYIJICHUS,
ACJIaThb
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NPUKUJKY U OLICHKY pe3ysibTaTa BBIYUCICHUI; ONMEpPUPOBATH MOHATUSMU: CTENEHb C
IeIBIM TIOKa3aTeleM, CTaHaapTHas ¢dopMa 3amucu JCHCTBUTEIBHOTO YHWCJIA, KOPEHb
HATypaJbHOM CTENEHHU, MCIOJIb30BaTh MOJIXOIAILYI0 (OpMY 3alucCU JEHCTBUTEIBHBIX
yyceN JUIsl pellieHUs MPaKTUYECKUX 3a/lad M MPEJCTaBICHUS JaHHBIX; ONEPUPOBATH
MOHSATUSIMU: CUHYC, KOCUHYC M TaHI€HC MPOU3BOJLHOIO YIja, MCIOJIb30BaTh 3aIUCh
MIPOU3BOJIBHOTO yTJIa Yepe3 0OpaTHbIe TPUTOHOMETpUYECKHUE (PYHKITUU.

YpaBHeHUs U HEPaBeHCTBA:

ONEpUpPOBATh TIOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPaBEHCTBO, IEJIOE,
palMoOHAIIBHOE, HPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
YpPaBHEHUE; BBINOIHATH IpeoOpa30oBaHMs TPUTOHOMETPUUECKHUX BBIPAXKEHUN U pelIaTh
TPUTOHOMETPUUYECKUE YPAaBHEHUS; BBIMIOIHATH MPeoOpa30oBaHUsl LEIbIX, PALMOHAIBHBIX
U HMpPalMOHAIIBHBIX BBIPAKEHUH W peIlaTh OCHOBHBIE TUIIBI LIEJIbIX, PAllMOHAIbHBIX U
UppaAIMOHATIFHBIX YPaBHEHUI 1 HEPABEHCTB; MPUMEHSATh YPAaBHEHUS U HEPABEHCTBA JIJIS
pelIeHrs MaTeMaTHYECKHX 3aa4
W 33Jlay U3 pa3IM4HbIX 00JaCTel HAYKU U PEaIbHOM KU3HU; MOJEIUPOBATH PEalbHbIC

CUTYalluU Ha A3bIKE aJIreOpbl, COCTaBISITh BHIPAKEHUS,

YpaBHEHUS, HEPABEHCTBA I10 YCIOBUIO 33Ja4M, HCCIEAOBaTh NOCTPOEHHBIE MOJEIH C
UCITI0JIb30BAaHUEM anmapara ajareOpsl.
DOyHKUMHA U TPaPuKu:

ONepUpOBaTh NOHATUAMU: (DYHKIIMS, CIIOCOOBI 3a/1aHus (PYHKIMH, 00JIACTh
ompeeseHUs] U MHOXKECTBO 3HAaYeHU (QyHKIMH, Tpaduk (PyHKIINHN, B3aUMHO OOpaTHBIC
(GYHKIINH; OTIEpUPOBATH MOHATUSIMU: YETHOCTh U HEYETHOCTh (PYHKIINU, HYIH (YHKIINH,
IPOMEXKYTKA  3HAKOMOCTOSIHCTBA;  MCIOJb30BAaTh  rpaduKu

(GyHKUMN 1S pelIeHus1 ypaBHEHUI;

CTPOUTH U YUTATh rpaMKH JTMHENHON QYyHKIMHU, KBAAPATUIHOW (DYHKIIUH,
CTENEHHON (PYHKIMHU C LEJbIM MOKa3aTeJeM; UCIO0JIb30BaTh rpaduku (QyHKUUN AJis

UCCJIEI0BAHHUS IPOLIECCOB U 3aBUCHUMOCTEN
IpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEAMETOB U pearibHON >KU3HH, BBHIPAKATH
(dopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMHU.

Havaja MmaTteMaTH4eCcKOro aHajm3a:

ONEPUPOBATH  TOHATHUSMMU: MOCJICIOBATEIbHOCTh,  apumeTHdeckass
reoMeTpudecKas

MPOTPECCUM; ONEPUPOBATh TOHATUSIMHU: OECKOHEYHO YOBIBaloIasi reoMeTpudecKas
porpeccusl,

cymMMa OECKOHEYHO yObIBAIOIIEH reOMETPUUECKON MPOTrPECCUU; 3a/1aBaTh
MOCJIEIOBATEILHOCTH PA3IMYHBIMK CTIOCOOAMU;
HCMOJIb30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U IPOTPECCUM ISl PELLICHUS

pPCaJIbHBIX 3ada4 IIPUKIIAAHOI'O XapaKTepa.
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MHo:kecTBa M JIOTHUKA:

ONEPUPOBATh  IOHATHSAMHU:  MHOXECTBO, OINEpallMM  HAJ  MHOYKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar JJis1 OIIUCAHUA PEaIbHbIX
NPOLIECCOB W SBJICHUM, MpPU PEIICHWH 3aJad M3 JPYTUX YYEOHBIX HPEIMETOB;
OIIEPUPOBATH NOHATUAMU: OIPEICIICHUE, TEOPEMA, CIEACTBUE, 10KA3ATEIbCTBO.

K xoniry o0ydyenust B 11 kiacce oOydaroniuiicss NogyduT ClAeAyIOmMue MpeaMETHbIE
pe3ynbTaThl: Unesia 1 BbIYMCIeHUs:

OIICPHUPOBATH IIOHATUAMU: HATYPAJIBbHOC, LCJI0C YHUCJIO, UCIIOJIB30BATh IIPU3HAKHU

ACIIMMOCTHU LCJIbIX YHCCII, PA3JIOKCHUC YHCJIda Ha HPOCTBIC MHOXUTCIN OJISI PCIICHMA
3ada4; OIICPUPOBATH ITIOHATHCM: CTCIICHDb C PAllMOHAJILHBIM ITOKA3aTCIICM,

OTepUPOBATH MOHIATUAMU: JOrapu(pM YKCIIa, IECITUUYHbIC U HATypalbHbIC
jgorapudMbl. Y paBHEHUS U

HEPpaBCHCTBA:

MIPUMEHSTHh CBOMCTBA CTETICHU ISl IPE0Opa30BaHus BEIPAKEHHM, OTIEpUPOBAThH
MOHATHUSMU: TIOKA3aTEJIbHOE YpaBHEHHE M HEPABEHCTBO, PEIIaThb OCHOBHBIC THIIBI
NOKa3aTeNbHBIX YPABHEHUM M HEPABEHCTB; BBINNOJHATH MPEOOPA30BaHMS BBIPAKEHUH,
COJIepIKalINX JIOTapU(PMBbI, ONEPUPOBATH MOHATUAMU: JIOTAPUPMUIECKOE YpaBHEHUE U
HEPaBEHCTBO, pellaTh OCHOBHBIE THUIIbI JIOTAPU(PMUUECKIX YPAaBHEHUN U HEPABEHCTB;

HAXOJUTh PEIICHHS MPOCTEUITNX TPUTOHOMETPHUECKUX HEPABEHCTB; OMEPUPOBATH

HNOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUI U €€ pelleHue,

UCIOJIb30BaTh CHUCTEMY JIMHEWHBIX YPaBHEHHM AJis pelleHHus NpaKTHUECKUX 3ajiad;

HAXOIUTh PEIICHUS MTPOCTEHIIINX CUCTEM U COBOKYITHOCTEH PallMOHATBHBIX
YpaBHEHUH W HEPaBEHCTB; MOJIEIMPOBATh peajbHbIE CUTYallUd Ha fA3bIKE aireOphl,
COCTaBIISITh BBIPAKCHUS, yYpaBHEHUS, HEPaBEHCTBA M CUCTEMBI MO YCJOBHIO 3aJauH,
UCCIIEIOBAaTh MOCTPOCHHBIE MOJIETN C MCIIOJIb30BaHUEM arrmapaTa anreOpsl. @yHKIMu
U rpaukm:

OTIEpUPOBATH MOHATUSAMU: TIEpHOANYECKas (PYHKIUSA, TPOMEXYTKA MOHOTOHHOCTH
GyHKIIUMA, TOYKH OIKCTpeMyma (YHKIIMH, HauOoJblllee W HAWMEHbIEee 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, MCIOJIb30BaTh UX AJS HCCIeAOBaHUSA (YHKIUH, 3aJaHHOU
rpaduKoM; OonepupoBaTh MOHATUAMU: TPaPUKHU MOKA3ATENbHOM, Jorapu(pMUYecKon u
TPUTOHOMETPUUYECKUX (PYHKIMHA, H300pakaTh MX Ha KOOPAMHATHOM IUIOCKOCTH U
MCTIONIb30BAaTh /ISl PEUICHUs] YPaBHEHUM W HEPABEHCTB; N300pakaTh Ha KOOPJIMHATHON
MJI0CKOCTH IpaUKU JTUHEHHBIX YpaBHEHUM
U HCIONB30BaTh WX JUISI PEIICHUS CHUCTEMBbl JIMHEHHBIX YpPaBHEHMI; HCIOJIb30BaTh

rpaduky QyHKIHHN 71 UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEMN
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U3 IPYTUX YYCOHBIX JUCIUTUIAH.
Hauyana MmareMaTn4eckoro aHajm3a:

OTEpUPOBATh TMOHATUSMU: HeNpepbiBHAS (QYHKIUSA, MPOU3BOAHAS (YHKIUH,
UCIIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUECKUI CMBICI IPOU3BOAHON AJIs1 PELLICHUS
3az1ay;

HaXOAHUTh IMPOU3BOIHBIC FTTEMEHTAPHBIX (PYHKIINIA, BEIYUCIISTH POU3BOIHBIC
CyMMBI, NPOU3BENEHUS, 4YaCTHOrO (PYHKUMH; MCIONb30BaTh MPOU3BOAHYIO IS

WCCIIeIOBaHMS (PYHKIIMM HAa MOHOTOHHOCTD
U DIKCTPEMYMBI, MPUMEHITh PE3ylbTaThl HCCIEIOBAHHUA K MOCTPOCHHUIO T'Pa(HKOB,;

UCII0JIB30BATh IPOU3BOIHYIO JUIsl HAXO0XKACHUS HAWTYYIIEero peleHus
B NPHUKJIAJHBIX, B TOM YHCIE COLMAIBHO-3KOHOMUYECKUX, 3a/Jadax; ONEpUpOBATH

HNOHATUSAMU: IEPBOOOPA3HAsL U UHTETpaJl, HOHUMATh T€OMETPUUYECKUIN
U (pU3MUECKUI CMBICT MHTErpajia; HaXOAUTh NEPBOOOPA3HbIE AIEMEHTAPHBIX (QYHKIUH,

BBIYMCIISITH HHTETPa
no ¢opmyne Hprorona—JleiiOHuIa; pemarb NPUKIAIHBIE 3aJaud, B TOM YHUCIIE

COLMAJIbHO-DKOHOMUYECKOTO
U (PU3UYECKOro XapakTepa, CpeCTBAMH MAaTEMAaTHYECKOr0 aHaIn3a.

17



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Haumenosanwue pazgena  KoamyecTBo OcHoBHOe conepikanue OcHOBHBIE BUBI ICATEIBHOCTH
(TemmI) Kypca 4acoB 00yJaronuxcst
MHOXeCTBa pallMOHATBHBIX U 14 MHO0XECTBO, OTIEpaIiK HaJl Hcnoab3oBath

JEHCTBUTEIIBHBIX YHCEIL.
ParmonanpHble ypaBHEHUA U
HEPaBEHCTBA

MHOKecTBaMu. Jluarpammebl
Ditnepa—BenHa.

PanmmonanbHbie ynca.
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
IPOLIEHTHI, 0ECKOHEUHBIE
MEPUOINYECKHE TPOOH.
ApudmMeruueckue oneparmm ¢
palMOHAJILHBIMU YHCIIAMH,
npeoOpa30BaHUs YHCIIOBBIX
BbIpakeHuil. [Ipumenenue npodeit u
MPOLICHTOB JJIsI PEIICHUS IPUKIIATHBIX
3a71a4 U3 pa3IMYHbIX OTPaCiIEh 3HAHUI
Y PEaIbHOM KU3HH.

JlencTBUTENBHBIE YUCIIA.
PanmonanbHbie ¥ MppallMOHAJIBHbBIC
yucaa. ApudpMeTHIECKUE Onepaluu ¢
NEUCTBUTEIbHBIMU YUCIIAMU.
[Tpubnm>keHHbIE BRIYMCICHUS,
paBUJia OKPYTJICHUS, MPUKUIKA U
OIIEHKA pe3yJIbTaTa BEIYMCICHUI.

TEOPETUKOMHOXKECTBEHHBIN
anmapar JiJIsl OIMCAHMs XOAa
peLIeHUs] MaTEMAaTHYECKUX
3a/1a4, a TaKXKe peajbHbIX
IIPOLIECCOB U SIBJICHUU, IIPU
pEeLIeHUH 3a1a4 U3 IPYyTux
y4eOHBIX NMPEAMETOB.
OnepupoBatb NOHATUSIMU:
palMOHANIBHOE YUCIIO, IEUCTBUTENBHOE
YHUCJI0, OOBIKHOBEHHAS JPOOb,
JecATUYHAs APOOb, MPOLICHTHI.
BoinoansaTs apudpmeTndyeckue
omnepaluu ¢ pauoOHaIbHBIMU U
JNENUCTBUTEILHBIMU YHUCIIAMU;
pUOTNKEHHBIC BHIYUCIICHHS,
UCIIOJIb3Ysl PAaBUJIa OKPYTIICHUSI.
Jenars NPUKUAKY M OLIEHKY
pe3yJibTaTa BRIYUCICHUI.

OnepupoBaTh NOHATHAMM:
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TOXKACCTBO, YPABHCHHUC, HCPABCHCTBO,

ToxzaecTBa U TOKIAECTBEHHbBIE
npeodpazoBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pemieHue
HepaBeHCTBa. MeTo HHTEpBaJIOB.
Pemenue nenbix u
IpOOHOpALIMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

LIEJIO€ U pallOHAIbHOE YpaBHEHHUE,
HEPAaBEHCTBO.

BoinoaHATH npeodpa3oBaHus LEIbIX

u panMoOHaIbHBIX BBIPKECHHI.
PemiaTth OCHOBHBIC THIBI IIEJIBIX
UppALlMOHATBHBIX ~ YpPaBHEHUH WU

HEPaBEHCTB.

IIpumeHsTH palMOHAIbHBIC
YpPaBHEHUS U HEPABEHCTBA JJIS
pelIeHusI MaTEMaTUYECKUX 3a1a4 U
3a/1a4 U3 pa3Iu4HbIX 00JacTeil HAyKH
Y PEaAIbHOU )KU3HU
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OyHKIMHA U TpaduKH.
CreneHs ¢ UEIbIM
MoKa3aTesieM

OyHKIWS, CIIOCOOBI 3aaHus
(bYHKITIH. B3aumuo
dbynkuu. 'paduk yHkIum.
OO6acTh onpeIeNieHuss © MHOKECTBO
3HayeHui QyHkiuu. Hynm ¢pyskiun.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.

oOpatHbIe

UeTHble 1 HEYETHBIE QYHKIIUH.

CreneHp C LIEJIBIM
ITOKA3aTEeJIEM. CranpaptHas
dbopma 3aIluCH

JIICUCTBUTEIILHOIO YHCJIA.
Hcnonp3oBaHue moaxoasmiei
(bopMBI 3aMUCH IEUCTBUTEIBHBIX
YHCEJT I PEIICHUS MPAKTUYECKUX
3a/1a4 U NMPEJCTaBICHUS JaHHBIX.

OnepupoBaTh NOHATHSIIMM:
byHKIUS, CIIOCOOBI 3aaHuUs
(GyHKIMH, B3aUMHO 0OpaTHbBIE
byHKIIUH, 00J1aCTh ONpeeICHUS
Y MHO>KECTBO 3HAYCHUU
byHKIUU, TpaduK GyHKINH;
YETHOCTh M HEYETHOCTh (DYHKITHH,
HYJU QYHKIUH, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

Boinosnsith mpeoOpa3oBaHusi
CTETIEHEH C IICITBIM TTOKA3aTeIICM.
Ucnons3oBath CTaHJAAPTHYIO
dbopmy 3arucu
JIICUCTBUTEIILHOIO YHCJIA.

CreneHHas GyHKIHS C HATypaJIbHBIM
U [EeJIBIM TT0Ka3aTesieM. Ee cBoiicTBa u

rpadux

DopMyJIUPOBATH

U WUIIOCTPUPOBAThL  Tpaduyuecku
CBONCTBA CTEMEHHOU byHKIUN.
Breipaxars popmynamu

3aBUCUMOCTH  MEXIy BEIUYMHAMU.
Hcnoan3oBath nmdposbie pecypcebl
JUTsl TOCTpOoeHus rpaduKoB (QYHKIMU U
MU3Y4YEHHsS] UX CBOWCTB
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ApudmeTHuecKkuii KOpeHb N—
OU CTEIICHU.
HppannoHanbHble ypaBHEHHUS
Y HEPaBEHCTBA

18

ApudmeTnueckuii KOpeHb

HATypaJIbHOU CTENEHU. JIeUCTBUSA C
apupMETHIECCKUMH KOPHIMH N—OM
CTEIICHH.

Pemienne uppaimoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CaoiictBa u rpaduk KOpHS N-0if
CTETIEHU

®opMyJIHPOBATDH, 3ANIUCHIBATH
B CMMBOJINYECKOH (popMme 1
WLIIOCTPUPOBATH IPUMeEPaMu
CBOWCTBA KOPHS N-OM CTETIEHU.
BoIinosHaTh ipeoOpazoBaHus
MppalMOHATIbHBIX BBIPAKECHUI.
PemiaTb OCHOBHBIE THUIIBI

UPpALMOHATIBHBIX YPABHEHUM U

HEPABEHCTB.
[pumeHsaTs s pelieHust
Pa3JIMYHBbIX 3aa4

UppaLMOHAIbHBIE  YpPaBHEHUS U
HEpaBEHCTBA.

CtponTb, ynTaTh rpaduK KOpHs N-oU
CTEIEHHU.

Hcnosn3oBaTh iu(poBbIE pecypchbl
JUTsl TOCTpoeHUsI TpadMKOB (PYHKITUI
Y U3YYEHUS UX CBOWCTB
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DOopMyJIbl TPUTOHOMETPHU.

Tpuronomerprueckue

YPaBHEHUS

22

CuHycC, KOCUHYC U TaHT€HC YHCIIOBOTO
apryMeHTa. ApKCHUHYC, apKKOCUHYC U
apKTAHT€HC YMCIIOBOTO apryMEHTa.
Tpuronomerpuyeckas OKpy>KHOCTb,
OMpeieSICHHE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.
Perienrie TpUroHOMETPUYECKUX
YpPaBHEHUU

OnepupoBath NOHATUSIMH: CUHYC,
KOCHHYC ¥ TaHT€HC MPOU3BOJIBHOTO
yria.

Hcnoan3oBarh 3anuch
MIPOM3BOJILHOTO YIJIa yepe3 oOpaTHbIe
TPUTOHOMETPHUUECKHE QYHKITUU.
BbInoiHATH Npeodpa3oBaHus
TPUTOHOMETPUYECKUX BBHIPAKECHUM.
PemiaTb 0OCHOBHBIC THUIIHI
TPUTOHOMETPUYECKUX YPABHCHUH

[locnemoBaTensHOCTH U
MIPOTrPECCUU

[TocnenoBarenbHOCTH, CIIOCOOBI
3aJlaHuA MTOCJIEI0BATEIbHOCTEM.
MOHOTOHHBIE MOCIEA0BATEILHOCTH.
ApudmeTrnueckasi 1 reoMeTpuyecKas
nporpeccun. beckoHeuHo
yOBIBarOIIas TeOMETpUYECKast
nporpeccusi. Cymma OECKOHEUHO
yOBIBAIOIIECH reOMETPUUECKON
nporpeccun. opmyiia CI0XKHBIX
NpoLeHTOB. Mcnonp30Banue
IIPOTPECCUM JIJIS1 PELLICHUS] pEaTbHBIX
3a/1a4 MPUKJIAJHOTO XapaKTepa

OnepupoBaTh NOHATHSIIMM:
MOCJIEA0BATEIBHOCTD,
apupMeTHIeCcKasi 1 reoMeTpudecKas
mporpeccur; 66CKOHEYHO YObIBaroIas
reoOMETPUYECKas MPOrpeccusi, CyMMa
OeckoHEeUHO yOBIBaroIen
r€OMETPUUECKOU MPOrPECCHH.
3amaBaTh 10CJIEA0BATEILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IIpumeHsaTs GopMyTy CJIOKHBIX
NPOLEHTOB /ISl PelIeHus 3a7a4
Y3 peajbHOU MPAKTUKH

(C MUCTIONB30BAHUEM KAJIBKYJISATOPA).

HUcnoab3oBarh
MOCJIEA0BATEILHOCTEN U MPOTPECCUN

CBOMCTBA
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JUISS  pelIeHWs  peallbHBIX  3ajad
MIPHUKJIATHOTO XapaKTepa

[ToBTOpEeHue, 06001ICHHE, 3 OcCHOBHBIE TOHSTHUSL Kypca aiareopsbl TIpHUMeHSITh OCHOBHBIE MOHSTHS
CHCTeMAaTH3aLHs 3HAHUI N Ha4YaJIl MaTCMaTH4YCCKOI'O aHaJimu3a Kypca aﬂre6p},1 U Hayajl
10 knacca, o0001IeHHE U MaTeMaTUUYECKOI0 aHaIn3a Il
CHUCTEeMAaTH3aIIMs 3HAHUI pelieHus 3a1a4 U3 peajbHON KU3HU U
JPYTUX IMIKOJBHBIX JUCITUTLINH
68

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KIJACC

OcHOBHOE coJepKaHHe

HanmenoBanwue pasgena  KommuecTBO OcHOBHBIE BUIbI ICATEIIBHOCTH
(TemnI) Kypca 4acoB 00yJaroIIMXCs
CreneHb ¢ palMOHAILHBIM 12 CreneHb ¢ palmOHAIBHBIM D®opMyIHPOBATH, 3AIIUCHIBATH
[I0Ka3aTeJIeM. nokaszareneM. CBOMCTBA CTENEHH. B CUMBOJIHYeCKO# (popme u
[lokazarenbHas GyHKIHS. IIpeobpasoBanne BEIpaKCHHIA, WIIOCTPUPOBATH IPUMEPaAMU

IToka3aTenbHbIC YPaBHCHHUA
N HCpPpAaBCHCTBA

COJIEPIKAILUX PalMOHAIbHBIE
crerneHu. [lokazarenbHble ypaBHEHUS
Y HEPABEHCTBA.

[TokazarenbHast PyHKLINS, €€ CBOWCTBA
u rpadux

CBOMCTBA CTCIICHU.

IIpuMeHATH CBOWCTBA CTENICHU JJISI
npeoOpa3oBaHUsl BEIPAKCHUI.
DopMyJIUPOBATH

1 MWJUTIOCTPUPOBATH rpaduyeckun
CBOMCTBA MOKa3aTeJIbHON

¢bynkuuu. Pematb OCHOBHBIE

TUIBI TOKA3aTEJIbHBIX YPABHEHUH 1
HEPaBEHCTB.

Hcnoab3oBath HU(POBbIE pecypChl
JUTsl TIOCTPOEHUSI rpaMKOB PYHKIUI
Y U3YYECHHS UX CBOMCTB
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Jlorapudmuueckass QyHKIIHS.
Jlorapudmuueckue

12

Jlorapudm yucna.
JlecATUYHBIC U HATYypaJIbHbIC

®opMyJIHPOBATDH, 3ANIUCHIBATH
B CMMBOJINYECKOH (popMme 1

YPAaBHCHI: 1 HCPABCHCTBA JIOTapU(pMBI. WJLTIOCTPHPOBATH NPUMepPaMu
[IpeoOpazoBaHue BhIpAKCHUH, CBOJiCTBA JIOrapudma.
COIepIKALIIHX JorapugMsL. BoinosHaTh ipeoOpa3oBaHus
JlorapudMuueckue BBIPXKEHUM, COAepKaIIUX
YPaBHEHUS U HEPABEHCTRBA. JnorapuQMmbL.
Jlorapudmuueckas pyHkIus, e DopMyJHPOBATH

CBOMCTBA U Tpaduk

Y WJUTIOCTPUPOBATH rpadpuyecku
CBOMCTBA JorapupMUIeCcKOn
dbyakuuu. PemiaTh OCHOBHBIE THUITHI
jgorapuMUYECKUX YPaBHEHUH U
HEPABEHCTB.

Hcnoab3oBath HU(PPOBBIE pecypChl
JUTsl TOCTpOeHUsI TpaduKOB (PYHKITHI
Y U3YUYEHHS UX CBOMCTB.
3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHS
MaTeMaTUKH
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Tpuronomerprueckue
(GYHKIIUHM 1 UX TPaPUKH.
Tpuronomerprueckue
HEPaBEHCTBA

Tpuronometrpuyeckue GyHKIIUHN, UX
CBOMCTBA U TpaUKH.

[IpuMepbl TPUTOHOMETPUUYECKUX
HEPABEHCTB

OnepupoBaTh NOHATHEM
nepuoanyeckas Gyukius. CTpouTs,
aHAJIM3MPOBATH, CPABHMBATH
rpaduKy TPUTOHOMETPHUUECKUX
bynkiuii. @opmMyJIUpoBaTh

U WIJIIOCTPUPOBATH
rpagu4ecku CBOMCTBA
TPUTOHOMETPUUYECKUX (PYHKITHI.
Pemats npocreniime
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoan3oBars rpagukm I

pereHus TPUTOHOMETPHUYECKUX
HEPaBEHCTB.

Hcnoab3oBath HU(PPOBBIE pecypChl
JUTsl TOCTpOeHUsI TpaduKOB (PYHKITHI
Y U3YUYEHHUSI UX CBOWCTB
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[IponsBognas. [Ipumenenune
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos
WHTEPBAJIOB JUIS PELICHUS HEPABEHCTB.
[TpousBoaHas GyHKIUH.
['eomeTpuueckuii u puznuecKuii
CMBICJI IPOU3BOJHOM.

[IponsBoaHbBIE AIIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas CyMMsl,
IPOU3BENICHUS, YaCTHOTO (PYHKIIMH.
[Ipumenenne MpoON3BOIHON K
UCCIJIEJOBaHMIO (PYHKIIUM Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBL.
Haxoxnenrne HauboIb1Iero u
HAaMMEHBIIEro 3HaYeHUs PYHKIIUU

Ha OTpPE3KE.

[IpuMeHeHne MPOU3BOIHOM 11t
HaXOKJEHUS HAaWIYYIlIero peleHus B
MPUKJIAIHBIX 3aJ1a4ax, s
OIpENIEJIEHNs] CKOPOCTH IpolLecca,
3a1aHHOTO (hopMyIioii uiu rpadhuKkom

NOHATHSIMU:
byHKIHS;

OnepupoBatb
HETPEpPbIBHAS
POU3BOAHAS (PYHKIIUU.
HUcnoab30BaTh reOMETPUIECKUN U
(U3UYECKHUI CMBICI MPOXU3BOHOM
s pemeHus 3anad. Haxoaurs
IIPOU3BOJHBIE AJIEMEHTAPHBIX
GyHKIUNA, BHIYMCTIATD

MPOU3BOJHBIE CYMMBI,
IPOU3BECHUS, YaCTHOTO (DYHKIIHA.
Hcnmonb3oBaTh TPOU3BOIHYIO

JUTS icclieIoBaHusl (DYHKIIMK Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJIbTaThl
HCCJICA0BAHMSA K IIOCTPOEHUIO
rpauKoB.

IIpuMeHATH POU3BOAHYIO JJIS
HaXO0XJCHUS HAWIYUYLIErO PEUICHUS B
MPUKIAIHBIX, B TOM YHCIIE
COLUAIBHO-DKOHOMUYECKUX, 33/1a4ax.

3HAKOMHMTBHCS ¢ UCTOPHEH PA3BUTHS
MaTEMaTUYECKOI0 aHaIn3a
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I/IHTCI‘paH " €T0 IIPUMCHCHUA

[TepBoobOpasnas. Tabmuia
epBOOOPA3HBIX.

WHTerpan, reoMeTpuYeCcKui U
(U3UYECKUI CMBICI UHTErpaa.
Brruucnenue unTerpaina mno gopmyie
Herotona—Jleitoauia

OnepupoBathb NOHSTHSIMU:
nepBooOpasHas, uaTerpar. Haxoaurb
IepBOOOpA3HBIC 3JIEMEHTAPHBIX
(YHKIMI; BBIYUCIASATH HHTETpPa IO
(¢popmyae HeroTrona—JleiiOnma.

3HAKOMHUTBCH C HCTOPMEH pAa3BUTUS

MAaTCMATHYCCKOI'O aHaJIn3a
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Cucrembl ypaBHEHHM

12

CucreMbl TMHENHBIX YPABHEHHI.
Pemenne npukiagHbIx 3a1a4 C
ITIOMOUIBIO CUCTEMBI JINHENHBIX
YPaBHECHUM.

CucreMsl M COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALIMOHAIBHBIX,
NOKa3aTeNbHbIX, JOrapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB.
Hcnonb3zoBanue rpa@ukoB GyHKIHIMA
JUISl pELIEHUS] YPAaBHEHUM U CHCTEM.
[IpuMeHeHne ypaBHEHNN, CHCTEM U
HEPaBEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3aJ1ay ¥ 3a7a4 U3
pa3IuYHbIX 00JacTel HAYKH U
pPEATBHOM KU3HU

OnepupoBatb NOHATHAMHU: CUCTEMA
JMHENHBIX YPAaBHEHUN U €€ PEIICHHUE.
Hcnoab30BaTh CUCTEMY JIMHEUHBIX
ypaBHEHUI TUISL pelieHus
IIPAKTUYECKUX 3a/1a4.

HaxoauTs pemieHus TpoCTENIINX
CHUCTEM M COBOKYITHOCTEN
PALMOHAIIBHBIX YPAaBHEHUN U
HEPABEHCTB.

Hcnoab3oBath rpaguku GyHKIUN 118
pEeLICHNs YpPaBHEHUM.

MoaenupoBaTb peajlbHblE CUTyalUU
Ha s3bIKE aireOpbl, COCTaBIATH
BBIPAXXCHUs, YDABHEHMsI, HEPABEHCTBA
U CHCTEMBl IO YCJIOBHMIO 3aJayH,
HCCJIEe0BATh MOCTPOCHHbIE MO
C MCIIOJIb30BaHHUEM alllapara ajareopsl

HarypasibHble u nenble yncia

HarypansHple W 1enple 4yucia B

3aJjladax W3 pPEATbHOM  KW3HH.
[IpyzHakn  OETUMOCTH  LEJBIX
qHuCell

OnepupoBaTb NOHATHSIMM:

HaATypaJIbHOE YUCIIO, IIEJIOC YUCIIO.
Hcnoab3oBaTh NpU3HAKK JCTUMOCTH
IEJIBIX YHCENI, Pa3JIOKCHUE YHCia Ha
IPOCTBIC MHOKUTEIH JUIS PEIICHUS
3a7a4
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[ToBTOpEeHue, 06001ICHNE,

CUCTEMATHU3AIUS 3HAHUU

18

OCHOBHBIC ITOHATHS Kypca anreopsl U
Hayaj MaTeMaTUIE€CKOro aHaau3a,
000011IeHNE U CUCTEMATH3aIUs
3HaAHUH

Pemath npukJIagHble 321248 U3
pa3IMyHbIX 00JaCTEN HAYKU U
pEAIBHOM KU3HU C MIOMOIIBIO
OCHOBHBIX MOHSITUH Kypca anreOpbl
Y HayaJ MaTeMaTH4YECKOTO
aHanu3a. BeiOupars ontuMaibHbIE
CHOCOOBI BBIYUCIIEHUH.
Hcnonb3oBaTh 1Uisl pelieHus
3aJa4 ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI ypaBHEHUI, CBOMCTBA
byHKUMN U TpaduKoB

OBILEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

102
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®EJIEPAJIBHASI PABOYASI ITIPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJBHASA 3AIINCKA

BaxxHocTh yueOHOT0 Kypca reOMETpUU Ha YPOBHE CPeIHEro oOuiero oopazoBaHus
OOyCNIOBJICHa TPAKTHMYECKON 3HAUYMMOCTBHIO METAlpPEAMETHBIX M  IMPEAMETHBIX
pe3ynbTaToB  OOy4Y€HUs] TEOMETPUM B  HAIMPABICHUU JIMYHOCTHOTO  Pa3BUTHS
oOyuaromuxcs, (HopMUpoBaHUS (PYHKIIHMOHATBHON MaTeMaTHYeCKOH TPaMOTHOCTH,
U3YyYEHUS JPYruX Y4YeOHBIX IUCHUIUIMH. Pa3BuTue y o0Oydaromuxcsi MpaBHIIbHBIX
OPEJICTaBICHUA O CYIIHOCTHU M TPOUCXOXKICHUM T'€OMETPUUYECKUX aOCTpaKIUid,
COOTHOIIIEHHH PEAJTbHOTO M HUICATBHOTO, XapaKTEpe OTPAKEHHUS MATEMATHYECKOU
HAyKOH SIBJIEHUH U IPOLIECCOB PEANBHOIO MHUPA, MECTE T€OMETPUH B CUCTEME HAayK U
pOJIM MATEMaTHMYECKOTO MOJEIMPOBAaHUS B HAyYHOM IO3HAHMUM U B TPAKTUKE
criocoOCTBYeT (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI OOYYAIOIIMXCS, a TaKXKe
Ka4yeCTB MBILUICHUS, HEOOXOAUMBIX JUISl aJalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBAsSE€TCA OJHUM M3 0Aa30BBIX MPEIMETOB HA YPOBHE CPEIHErO OOLIETO
oOpa3oBaHMs, TaKk Kak oOOecrneYrBaeT BO3MOXKHOCTb M3yU€HUS KaK JUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIImieHUE, GOPMHpPYEeMOEe TPU H3YYEHUHW  OOYyJaroIUMUCS
MOHATUHHBIX OCHOB T€OMETPHUU U TMOCTPOCHHUH IICTIOUKH JIOTHYECKUX YTBEPKICHUN B
X0JIe PEIICHUS TEOMETPUYECKUX 3aj7]a4, YMEHHUE BBIJIBUTATh U OIMPOBEPraTh TMIIOTE3bI
HETMOCPEICTBEHHO HCIOJIB3YIOTCS MPU PEUICHUH 337a4 €CTECTBEHHO-HAYYHOTO IMKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax AesTeNbHOCTU YenoBeka. OpHeHTalus YeloBeKa BO BPEMEHHU U IIPOCTPAaHCTBE
— HEOOXOJUMOE YCIIOBHE €r0 COLMAIbHOrO OBITHS, (hopMa OTPAXKEHUST OKPYKAOLIErO
MHUpa,  YCJIOBME  YCIEUIHOTO  TO3HaHUs U  aKTUBHOTO  IpeoOpa3oBaHUsA
neiicrButenbHocTH.  OnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3amMu  OOBEAUHSET
pasHble BHIBI y4eOHOUH U TPYAOBOM JAESITENHbHOCTU, SBISETCS OJIHUM U3
po(eCCHOHANTEHO Ba)KHBIX KA4yeCTB, MOATOMY akKTyajbHa 3aaada (GopMUpOBaHUS Yy
OOy4YaromMXxcss MPOCTPAHCTBEHHOIO MBIIUICHUS KaK pPa3HOBUAHOCTH OOpa3HOIo
MBIIJICHASI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JESITEIbHOCTH 110 MHOTMM HaIlPaBJICHUSIM.

Lenb ocBoenus mporpamMmmbl yueOHoro kypca «['eomerpusi» Ha 0a30BOM YpOBHE
oOyueHus — 0011e00pazoBaTeIbHOE U OOLIEKYJIBTYPHOE Pa3BUTHE 00YyUaAIOIMIMXCS Yepes
o0ecrieueHne BO3MOXKHOCTH TPHOOPETEHUST W HCIOJB30BAHMS CHCTEMATHYECKHUX
T€OMETPUYECKUX 3HAHUW W JEHUCTBUM, CHEMU(UUHBIX TEOMETPUU, BO3MOXKHOCTH
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YCHEIIHOTO MPOJOKEHUST 00pa3oBaHUsA [0 CHEUUATbHOCTSM, HE CBSI3aHHBIM  C
IPUKIIAHBIM UCIOJIBb30BAHUEM T€OMETPUU.

[IpropuTeTHBIMM 3a1ayaMi OCBOEHMsI yueOHOro Kypca «I'eomerpun» Ha 6a30BOM
ypoBHe B 10—11 kinaccax ABisitOTCA:

(dopMupoBaHUE IPEICTABICHUS O TEOMETPUH KaK YaCTU MUPOBOM KYJIbTYPHI
U OCO3HAHME €€ B3aUMOCBSI3U C OKPYXaOIIMM MUPOM; (POPMUPOBAHUE TPEICTABICHMUS

0 MHOTOTpaHHUKAaX M TeJlaX BPalLlCHUs KaK
O BOXKHEMIIIMX MAaTEMaTUYECKUX MOJIEIISX, O3BOJIAIOIINX ONUCHIBATh U U3y4aTh pa3HbIC
SBJICHUSI OKPY’KAIOLIEro Mupa; (GOPMUPOBAHHWE YMEHHUS pacro3HaBaTh Ha 4YepTEKax,
MOJIEJISIX U B PEaJIbHOM MHUPE
MHOTOTpaHHUKM U Tejla BpalICHMs; OBJIAJEHUE METOJaMH pELICHUS 3aJady Ha

MOCTPOEHUS Ha N300PAKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

(opMupoBaHHE YMEHUSI ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOI'paHHUKAX

U Telax BpAalIE€HUs U UX OCHOBHBIMU CBOMCTBAMM; OBJIAJICHUE aITOPUTMAMU PEIICHUS
OCHOBHBIX THUIIOB 33]1a4, (popMHpOBaHUE
YMEHMSI TPOBOJAUTH HECJOXKHBIE JI0Ka3aTEIbHbIE PACCYXACHHUS B XOJI€ pPEIICHUs
CTEpEOMETPUYECKUX 3aJady M 3ajJad C HPAKTUUYECKUM COJEp)KaHUEM; pa3BUTHE
MHTEJUIEKTYaJIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEN O0OyYaArOIINXCA,
MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEILCKUX YMEHHM, KPUTUIHOCTH MBIIUICHUS;
¢dopMupoBanre (yHKUHOHAIBHOM TpaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHUE
pacro3HaBaTh NPOSBICHUS T€OMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYallMsX W TPU HM3YyUYEHUH JPYTHUX Y4EOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OopMynHpoBaTh HMX Ha S3bIKE
r€OMETPUM U  CO3/1aBaTh TEOMETPUYECKHE MOJIENU, MPUMEHATH OCBOEHHBIN
r€OMETPUYECKUN anmapar [Jisl peleHUusT NPaKTUKO-OPHUEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATh U OLICHUBATh MTOJIyYE€HHbIE PE3YJIbTATHI.

OTAMYUTENHEHON 0COOEHHOCTBIO MPOTrpaMMBbl 10 TEOMETPUH SABIISIETCS BKIIOUECHUE
B KypC CTEpEOMETPUM B Hayajle €ro HU3y4eHMs 3aJay, pElIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, W ONpPEJCICHHbIM 00pa3oM opraHu3oBaHHas padoTa Hax
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJHMPYET NPOTEKaHWE HMHTYUTHBHBIX IPOLIECCOB, MOTHBUPYET K JaJIbHEHIIEMY
U3YYEHUIO MIpEeIMETA.

[Ipenmnourenue OTAAECTCA HATJISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B cBOEH OCHOBE YYBCTBEHHOCTb
IPEeIMETHONIPAKTUYECKON JesITeIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN
y 00ydYarolmuxcsi B Kypce CTepeOMETpUHU IMPOBOAMUTCS 3a CYET pEelIeHUs 3a7ad Ha
CO37[aHie MPOCTPAHCTBEHHBIX 00Pa30B U 33J]a4 Ha ONEPUPOBAHUE MMPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpa3a IPOBOAUTCS C ONMOPON Ha HATJISIAHOCTh, @ ONEPUPOBAHHE
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06p330M — B YCJIOBHMAX OTBJICHCHHUA OT HArIAAHOCTH, MBICICHHOIO HW3MCHCHUS Cro
HCXOJHOT'O COACPKAHUA.

OCHOBHBIMU COZIEpKATEIBHBIMU JINHUSAMU yueOHOTO Kypca «I'eomerpusi» B 10-11
KJlaccax SBILIIOTCA: «MHororpaHHukw», «lIpsMble M IITIOCKOCTH B IIPOCTPAHCTBEY,
«Tema Bpamenus», «BeKTopbpl M KOOpPAMHATBI B IIPOCTPAHCTBE». POpMHUpPOBAHUE
JIOTUYECKUX YMEHUH PACIPEIEISAETCS HE TOJIBKO 110 COAEPKATENBHBIM JIMHUSAM, HO U I10
rojaMm oOy4eHusI Ha YPOBHE CPEIHETO 0OIIET0 00pa30BaHUS.

ConepxaHne 00pa3oBaHHUS, COOTBETCTBYIOIIEEC IMPEAMETHBIM  pe3yJbTaTaM
OCBOCHHSI TPOTPAMMBI TI0O TEOMETPUH, PACTIPEACICHHBIM 110 TojaM OOydYCHHS,
CTPYKTYPHPOBAHO TaKKM 00pa3oM, YTOOBI OBJIaJICHUE T€OMETPUUCCKIMH TOHATHAMU U
HaBBIKAMH OCYIIIECTBJISUIOCH TOCIEAOBATEIbHO W IOCTYNAaTeNIbHO, C COOJIIOJICHHEM
MPUHITUIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIHNCH B OOIIYI0 CHUCTEMY
IrCOMETPUYCCKUX TMPEJICTABICHUN O0YYaroIIUXCs, pacuIupss U yrayonss ee, oOpasys
IIPOYHBIC MHO)KECTBEHHBIE CBS3H.

OO0miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JUIS HM3y4YeHUs Y4YeOHOTO Kypca
«I"eomeTpusi» — 102 gaca: B 10 ximacce — 68 gacos (2 gaca B Henenmo), B 11 kmacce — 34
yaca (1 4ac B Hezento).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIEC TIOHATHSL CTepeoMeTpuu. Touka, mpsmas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIINECS,
NapajuleNIbHble U CKpEeNIMBaromecs npsmele. [lapammensHOCTh NpAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: MApAJUICIbHBIE IPsIMBbIE B IIPOCTPAHCTBE, IAPAUICIBHOCTh TPEX
NPSMBIX, MAPAJUIENBHOCTE MNPSIMOM M IUIOCKOCTU. YTIbl € COHAalpaBJIECHHBIMU
CTOPOHAaMHM, YIOJI MEXKAY IpSAMBIMA B IPOCTpaHcTBE. llapamienbHOCTH IUIOCKOCTEM:
MapajyiejibHble  IUIOCKOCTH, CBOMCTBA NapajUIeibHBIX IUIOCKOCTEW. IIpocrenimme
NPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TETpadJp, KyO, mapamienaenune,
MMOCTPOEHUE CCUCHU.

IleprieHIMKYISAPHOCT NPSAMOM M INIOCKOCTH: NEPHEHAUKYISPHBIE IPSMBIE B
IIPOCTPAHCTBE, NpPsAMbIC MMAPAIIICIBHBIE U MEPIECHINUKYJISPHBIE K IIJIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJIIPHOCTU TPSIMOM U IUIOCKOCTH, TEOpPEMA O INPAMOM IEPIEHAUKYIIPHON
IJIOCKOCTU. YTJbI B IPOCTPAHCTBE: Yroji MEXIY IPSAMOM U IUIOCKOCTBIO, IBYTPAaHHBIN
YTOJI, IMHENHBIN yTOJ ABYTPAHHOTrO yria. [leprneHuKysp U HaKJIOHHBIE: PACCTOSHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 MIOCKOCTH, POEKIUs GUTYphI Ha
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IJIOCKOCTh. llepneHauKyIapHOCTh MJIOCKOCTEW: MPU3HAK MEPHNEHAUKYISPHOCTH JBYX
IJI0CKOCTEN. Teopema 0 Tpex MEepIEeHINKYIIAPAX.

MHOrorpaHHuKu

[loHsiTME MHOTrOrpaHHUKA, OCHOBHBIE AJIEMEHThl MHOIOTPAaHHUKA, BBINYKIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH, pa3BepTKa MHororpaHHuka. lIpusma: n-yronpHas
pU3Ma, TPaHA U OCHOBAHUS MIPU3MBI, MIpsMasi U HAKJIOHHAS IPU3MBbI, OOKOBas U MOJIHAS
NOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, NpsMOYroibHBIA MMapajuleNenuIe] U €ro
cBoiicTBa. [Iupamuia: n-yroiapHasi mupaMujia, TpaHd U OCHOBAHUE MTUPAMHUJIbI, OOKOBas
U TI0JIHAsSI MOBEPXHOCTh MUPAMMJIBI, MPABWIbHAS M YCEUEHHAas MUPAMUIA. DJIEMEHTHI
npu3Mbl u nupamuibl. [IpaBuibHbIE MHOTOTPAHHUKH: IOHATHE IPABUIBHOTO
MHOTOTPAaHHHMKA, TNpaBUJIbHAs TMpU3Ma M MpaBUJIbHAs NOHUPAMUAA, [PABUIbHAS
TpeyroJibHasl MUpaMUJia U MPaBWIbHBIN TeTpasap, KyO. [IpeacTaBienue o nmpaBUIIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, HOJeKa’Ap U ukocarap. CeueHus: MpUu3Mbl U MUPAMUBI.

CummeTpuss B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, MPSMOH,
IJIOCKOCTU. DJIEMEHThl CHUMMETPUM B MUpaMUIaxX, HapajuleJElUIenax, MpaBUIbHBIX
MHOTOI'PaHHHKAX.

Boluucienue sj1eMEHTOB MHOTOTPaHHUKOB: pebpa, nuaronanu, yribl. [lmomans
OOKOBOW MOBEPXHOCTH M MOJHOM MOBEPXHOCTU MPAMOUN MPU3MBI, IUIONIA/Ib OCHOBAaHUM,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMON npu3Msbl. [1nomans 00KOBOM MOBEPXHOCTH U
MOBEPXHOCTU NPABWIBHOW MUPAaMUIbL, TEOpPEMA O IUIOUIAJAM YCEYEHHOW MHpPaMU[IbI.
[Tonsitue 06 o6beme. OOBEM TUPAMUIBI, TIPU3MBI.

[Tomo6nple Tema B mpoctpaHcTBe. COOTHOMIGHHS MEXKAY  IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEeMaMu TTOI00HBIX TEJI.

11 KJIACC Teaa
BpAalleHu sl

[unuuapuyueckas MOBEPXHOCTh, O00pa3ymoOIINe MUIMHAPUYECKON TMOBEPXHOCTH,
OCh IWIMHAPUYECKON MoBepXHOCTU. L{unmuuap: ocHOBaHMsS W OOKOBasi MOBEPXHOCT,
oOpazymoriasi U 0Ch, IJIOIIAIb OOKOBOUM U MOJHON MOBEPXHOCTH.

Konudeckasi moBepxHOCTh, OOpa3ylolne KOHUYECKOW TOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON moBepxHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, 00pa3yromias u
OCh, TIJIOMIAh OOKOBOM U TIOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yrolue U
BBICOTA, OCHOBAHUS 1 OOKOBasi MOBEPXHOCT.

Cdepa u map: 1eHTp, paanyc, AMamMeTp, IJI0IIalb MOBEpXHOCTH cheprl. Bzanmuoe
pacnioyioxkeHre chepbl M TJIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, IUIomaahb
cdepsl.

N3o00pakenne Ten BpalieHus Ha TIIOCKOCTH. Pa3BepTka MIIMHIIpa ¥ KOHYCA.
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KoMOunanuu ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OINKCAHHBIN
okoJ10 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK, WJIM TEJIO BpallICHUS.

[Tonsitue 060 o6beme. OcHOBHBIE cBoiicTBa 00BeMOB Tenl. Teopema 00 oObeme
NPSIMOYTOJIBHOTO TMapajuiesenuneaa u cieacTus u3 Hee. O0beM HUIUMHAPA, KOHYCA.
OO0bem mapa u wiomanb cepsl.

[Tonoonsie Tema B  mnpoctpaHcTBe. COOTHOLICHHS MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00BbeMaMu TTOI00HBIX TEJl.

Ceuenusi nuiuHIpa (MapajuielbHO W TMEPIEHAMKYJSIPHO OCH), CEYEHHUs] KOHyca
(mapasienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY), CEUYECHHUs 1Iapa.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocty u B mpocTpaHcTBe. CII0KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha 4HCJIO. PasiiokeHue BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBmiio mapamnenenunena. Pemenne 3amay, CBSA3aHHBIX C NMPUMEHEHUEM
IIpaBUJI ACUCTBUM ¢ BeKTOpamu. [IpsmMoyronbpHas cucrema KOOpIAUHAT B IIPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimue 3anaun B KOOpAUHATAX. YTOJ MEXAY BEKTOPaMHU.
CkanspHOE TIPOU3BEICHHE BEKTOPOB. BbIUWCIIEHHE YIVIOB MEXAY TMPAMBIMH U
IUI0CKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJI ITPU PELIEHUU T€OMETPUYECKUX 3a1ad.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenuss B 10 kiacce oOydYaroniuiicss TMOMYYUT CIEAYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

OIICPUPOBATH MMOHATHAMMU: TOUYKA, IIpsAAMasd, IJI0CKOCTb,
MMPUMCHATb AKCHUOMBI CTCPCOMCTPHUHU U CICACTBUA U3 HUX IIPU PCIICHUU

r€OMETPUYECKUX  3aJad;  ONEpUpOBaThb  NOHATUSAMHU:  NAPAUIEIBHOCTH U
NEPHEHIUKYJISIPHOCTD MPSAMBIX
U IJIOCKOCTEM;
KJIaCCU(PUIIMPOBATh  B3aMMHOE  PACIOJOKEHHE MPAMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE; OIEPUPOBATh MOHATUAMM: JABYTPAHHBINA YroJI, TPAaHU JBYTPAHHOIO
yria, peopo
JNBYTPAHHOT'O yTJja, JIMHEWHBIA yTrojd JABYTPaHHOTO YIUIa, FPaayCHas Mepa ABYTPAHHOIO
yria; onepupoBaTh NOHITUAMU: MHOTOIPAHHUK, BBITYKJIbII 1 HEBBIITYKJIBIN
MHOTOTPAHHHUK,  3JIEMEHTbl ~ MHOTOTPAaHHUKA,  MPABWIbHBIA  MHOTOTPaHHUK;
pacno3HaBaTh OCHOBHBIE BUIbl MHOTOIPAaHHHUKOB (MIMpaMUIa, TPU3MA,
NPsIMOYTOJIbHBIM  Mapajuienenune], Ky0); KiIacCUPUIMpOBaTh MHOTOIPAHHUKH,
BbIOMpasi OCHOBAaHUSA JJIsl Kiaccu(UKaIMK (BBITYKJIbIE U HEBBITYKJIble MHOTOTPAHHUKH,
NpaBUJIbHbIE MHOTOIPAHHUKH, MpPSIMble W HAKJIOHHBIE MPHU3MbI, MNapajuiesIeUIeIbl);
ONEepPUPOBATh MOHATUSMU: CEKYIIasl TUIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB; OOBSCHATH
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TNPUHITUIBL TIOCTPOCHUSI CEUEHUH, WCIONb3ys METOJ CJEAOB, CTPOUTH CEUCHHUS
MHOTOTPAaHHHKOB METOJIOM CJICJIOB, BBITIOJTHSATH (BBIHOCHEIC)
TUTOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHU3Y;
pelIaTh 3aa4 Ha HaX0XKICHUE TeOMETPUICCKUX BEITUIHH 0 00pasiam

WIA QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIWTHYECKHE METOIbl TIPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3aJlad Ha BBIYUCICHUE DPACCTOSHHA MEXKTY IBYMS
TOYKAMH, OT TOYKH JI0 TPSIMOH, OT TOYKH JIO TUIOCKOCTH, MEXKIY CKPEIIUBAIOIUMUCS
NPSIMBIMH; PEIIaTh 337a9d Ha HaAXOXKJCHUE T€OMETPUIECKIX BEJIMUMH 10 00pa3iaM Win
QITOpUTMAaM, TPUMEHSSI W3BECTHHIC AHAIWTHYECKHE METOIbl TPH  PEIICHUU
CTaHIAPTHBIX  MaTEeMaTHYECKUX  3aJad HAa  BBIYHCICHHE  YIJIOB  MEXIY
CKPENIUBAIOINMUCS TPSIMBIMH, MEXIY MPSIMON M TIOCKOCTHIO, MEKIY TUIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB; BBIYUCIIATH OOBEMBI U IUIONIAIA TTOBEPXHOCTEH MHOTOTPAHHHKOB
(mpu3ma, nupaMuja) ¢ TpUMEHEHHEM (QOpMYJI, BBIYUCIATH COOTHOIICHHUS MEXITY
TJIOMIASIMHU TTOBEPXHOCTEHN, 00BEMaMH TTOI00HBIX MHOTOTPaHHHUKOB;

OTIepUPOBATh MOHATUSIMU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TUNIOCKOCTh
CUMMETPHH, IIEHTP, OCh U TFIOCKOCTh CHMMETPHH (PUTYPHI;

W3BJICKaTh, MPeoOpa3OBHIBATH U WHTEPIPETUPOBATH UH(OPMAITHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHX (DUTYpax, MPEICTABIICHHYIO HA YEPTEKE U
PUCYHKaX; MPUMEHSITh T€OMETPUIECCKHE (DAKTHI TSI PEIICHUS CTEPEOMETPUICCKUAX
3ajay,

MIPEATOJIArafoInX HECKOIBKO IAaroB PEIICHHs, €CIU YCIOBHS NMPUMEHCHHUS 3aJIaHbl B
sBHOU popme;

PUMEHSITh MpoCTeHIne pOrpamMMHBIE cpencTBa u
AJIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI MPH PEIICHHH CTEPEOMETPHUYECKUX 3ajad,
MIPUBOJINUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC U KU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE; MPUMEHSTH TOJyUYCHHBIE
3HAHMS Ha TPAKTUKE: aHAIM3UPOBATh PEATbHBIC CUTYallMH M MPUMEHSITh W3yYCHHBIE
MIOHATHS B TIPOIIECCE MTOMCKA PEIICHUS MaTeMaTHISCKU C(HOPMYITHPOBAHHOM MPOOIIEMBI,
MOJICTUPOBATh PEaNbHBIC CUTYAllMd Ha S3BIKE TEOMETPHH, UCCIACAOBATh MOCTPOCHHBIC
MOJIENIA C MCTOJB30BAHMEM T€OMETPUUECKUX TMOHSITHUH M TEOpeM, allrnapara ajireophl,
penaTh IpakKTUYECKUE 3a]1a4H, CBI3aHHBIC C HAXO0XJICHHEM IeOMETPHUCCKUX BEJIMYUH.

K xonity o0yuyenust B 11 kiacce o0yyaromuiics HayquTCs:
ONEepUPOBaTh  MOHATUSAMHU: IWIMHIAPUYECKAas MOBEPXHOCTh, OOpasyrolue
UUJIMHAPUYECKON TOBEPXHOCTH, LIMJIMHIP, KOHMYECKasi IOBEPXHOCTh, 00pa3yroline

KOHUYECKOM MOBEPXHOCTH, KOHYC, chepruyecKkas MoBEpXHOCTb;
pacno3HaBaTh Teja BpalleHus (LUIMHIp, KOHYC, cepa U map);
OOBSACHATH CIIOCOOBI MOTYYEHHSI TEJ BpaLCHHUS;
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KJIACCU(UITUPOBATH B3aMMHOE PACIIOIOXKEHHE CPEepbl M TUIOCKOCTH; ONEPHPOBATH

HOHATHSIMH: [IAPOBOM CErMEHT, OCHOBAHHE CEIMEHTA, BBICOTA
CerMEHTa, IMapOBOM CJIOM, OCHOBaHWE IIAPOBOTO CJIOS, BBHICOTA IIIAPOBOTO CJIOS,
IIAPOBOM CEKTOP; BBIYHMCIATH OOBEMBI M ILIOMIAIAM ITOBEPXHOCTEH TEJ BpAaIICHHUS,
reOMETPUYCCKUX
TEJ ¢ MpUMEHEHHEM (HOPMYIT; OIICpUPOBATh MOHATUSIMH: MHOTOTPAHHMK, BIIMCAHHBIA B

chepy U OUCaHHBIH
okoj10 cepsl, chepa, BIHCAHHAS B MHOTOI'PAHHHK WM TEJIO BPAICHHUS, BBIYMCIIATH

COOTHOIICHHS MKy TIOMIAISIMK ITOBEPXHOCTEH U 00hEeMaMH
I0JTOOHBIX TENT;, H300paKaTh U3ydaeMbie (PUTYpPBHI OT PYKH M ¢ MPUMEHEHHEM MPOCTHIX

YCPTEIKHBIX
WHCTPYMCHTOB; BBINOJIHATL (BBIHOCHBIC) IUIOCKHE YEPTSIKU M3 PHUCYHKOB IPOCTHIX

00BEMHBIX
buryp: BuII CBepXy, COOKY, CHU3Y, CTPOUTh CCUCHUS TCJI BPAIICHUS;

U3BJICKaTh, HMHTEPIPETHUPOBATH W  NPEOOpa3oBbIBaTh  HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECCKUX (DUTypax, NPEJICTABICHHYIO Ha YepTekax M
PUCYHKaX;

OIIEPUPOBATH OHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH ICHCTBUS CIIOKCHHS BEKTOPOB, BEHIYMTAHUS BEKTOPOB U YMHOKCHHS
BEKTOpa Ha YHCIIO0, OOBICHATH, KAKUMHU CBOMCTBAMU OHHU 00J1a1af0T; IPHUMCHSTh

MIPABUIIO MMapalieiIeIuIea,;

OIEePUPOBATH MOHATHUAMU: JCKAPTOBBI KOOPIMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJI MEXKIY BEKTOPaMH,
CKaJIIPHOE IIPOM3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIAHAPHBIC BEKTOPBI;
HaXOAWTh CYMMY BEKTOPOB M IIPOM3BEJICHHE BEKTOpAa Ha 4YHCIIO, YroJl MEXKIy
BEKTOpaMH, CKaJIpHOC  TPOU3BCACHHME, paCKIagblBaTh  BEKTOp IO  JIBYM
HEKOJJTMHEAPHBIM BEKTOpaM; 3aJaBaTh IJIOCKOCTh YPaBHECHUEM B JCKapTOBOM CHCTEME
KOOpJMHAT, MPUMEHATh TeoMeTpHUYecKkue (aKThl JUIS PEIICHHS CTEPEOMETPHUUCCKHX
3a/ad,
MPEAINOJIarafoIuX HECKOJIBKO IIAroB PEIICHMS, €CM YCJIOBHS IMPUMEHCHHS 3aJIaHbl B
SBHOM (opMe; peliath MPOCTEHIINE TI'eOMETPUYECKHE 3aJayd Ha IMPUMCHCHHE
BEKTOPHO-
KOOPJAMHATHOTO METOJa; peliaTh 3aJadyd Ha JO0Ka3aTeJIbCTBO MaTeMaTHYECKHX
OTHOIICHUI M HaXO0XJICHHE IeOMETPHUECKUX BEIIMYUH IO oOpasliaM MM ajJropHTMam,
PUMEHSISI K3BECTHBIC METOBI IIPH PEIICHUH CTAHIAPTHBIX MaTEMATHUYECKHX 3a/1a4;

MIPUMEHSTH IPOCTEHIIINE IPOrpaMMHbBIE cpelcTBa u
HJIEKTPOHHOKOMMYHHMKAITMOHHBIC CHCTEMBI IIPH PEIICHHH CTEPCOMETPHUSCKHX 3ajad;
IPUBOJNUTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B IIPHPOJC U KU3HH,
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pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE; MPUMEHSATh MOJydeHHBIC
3HaHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJIbHBIC CUTYAIlMH

U TIPUMCHATH HW3YYCHHBIC TOHATHS B TPOIECCE IOWCKA PEIICHUS MaTeMaTHUSCKU

chOpMYIMPOBAHHONW TPOOJEMBI, MOJCIMPOBATh pEaNTbHBIC CUTyallMd Ha S3bIKE

TEOMETPHH, MCCIICAOBATh MOCTPOCHHBIC MOJICIIA C MCIIOJIB30BAHUEM T€OMETPUYCCKHX

MOHATHH W TEOpeM, ammapara ajreOphl, pemaTh MPAaKTHISCKUE 3ajadd, CBS3aHHBIC C

HAXOXKJCHHEM T€OMETPHUUCCKUX BEITMUHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanwue pasaena  |KoiamyecTBo OcHoBHoe coziepiratue OCHOBHBIE BUIBI ACATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromMXxcs
BBeneHne B ctepeoMeTpuio 10 OCHOBHBIE MOHSITHSI CTEPEOMETPUU: AKTYaJIu3upoBaTh GaKThl

TOYKa, MpsMasi, IJIOCKOCTh,
npocTpancTBo. [IpaBuna nzodpaxeHus
Ha PUCYHKaX: U300paKeHUs
IUIOCKOCTEH, TapaJlICIbHBIX TPSIMBIX
(OTpe3KOB), CepeMHbI OTpEe3Ka.
[TonsTus: nepecekaromuecs
TJIOCKOCTH, TTEPECEKAIOIINECS TpsMast
U TIJIOCKOCT.

3HAKOMCTBO C MHOTOI'PaHHUKAaMH,
N300paKeHNEe MHOTOTPAHHUKOB Ha
pUCYHKaX, Ha MPOSKIIMOHHBIX
yeprekax. HagansHbIe CBEACHUS O
KyOe U TupaMuJie, UX Pa3BePTKU U
Mojienu. CeuyeHnsi MHOTOTPaHHUKOB.
[TonsiTHE 00 aKCHOMATHYECKOM
TOCTPOCHHUH CTEPCOMETPHH: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBHS U3 HUX

Y METOJIbI TUTAHUMETPHH,
pEJIeBaHTHBIE TEME.

IMosyyaTs npeacTaBiIcHUS

0 MPOCTPAHCTBEHHBIX

durypax, pazoupath

IPOCTEUIITHE TIPABIIIA H300PAKCHUS
TUX QUryp.

N300paxkaTh NpsMyI0 U MIIOCKOCTh HA
PHUCYHKE.

Pacno3znaBartsp
MHOTOTPaHHHKH, MUPaAMULTY,
KyO, Ha3bIBaTh X AJIEMEHTHI.
JenaaTh pucyHOK Ky0a, MUpaMUIbI,
HaXOJMTh OIHUOKU B HEBEPHBIX
H300paKEHUSX.

3HAKOMHUTBLCSA C CCUCHUSIMH, C
METOJOM CJIEAOB; UCIIOJIb30BATh
JIJIs1 TIOCTPOCHUS CEUCHUST METOT
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CJICOO0B, KPAaTKO 3aIlIMChIBATDH
mraru

MoCTpoeHUs ceueHusi. PacnoznaBarb
BHJ] CEYEHUS U OTHOIIICHUH, B
KOTOPBIX CEUCHHE JICTUT pedpa Kyoa,
HaXOJUTh IJIONIAAb CEUCHHS.
HUcnoab3oBarh  mojoOue  mpwH
pelliecHUMU 3a7ad Ha TOCTPOEHUE
CCUCHU.

3HAKOMHUTBCS C

AKCHOMATHYECKUM MOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMaMU
CTEPEOMETPHUU U CICACTBUIMU U3
Hux. MJII0cTpUpOBaTh KCHOMBI
pUCYHKaMU U IpUMEpaMHU U3
OKpYy’Karolel 00CTaHOBKHU
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[IpssMBbIE M IUIOCKOCTH
B IIPOCTPAHCTBE.

[TapannenbHOCTh IPAMBIX
U TUIOCKOCTEN

12

B3auMHoe pacrnoyioxkeHue MPsSMbIX
B IIPOCTPAHCTBE: NEPECEKaIONInecs,
napajuieiabHbIe u
CKPEIHBAIOIINUECS TPSIMBIE.

[TapaienbHOCTD MPSAMBIX U
TUIOCKOCTEHN B ITPOCTPAHCTRBE:
MapaJiyIeIbHbIC NPSIMBIE B
MPOCTPAHCTBE; MAPALICITLHOCTD
TpEX MPAMBIX; APAJUIETbHOCTD
MPSIMOU M THTOCKOCTH. Y TJIbI

AKTYyaJau3upoBaTh (HaKThl 1 METO/IbI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTUU.

IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI
PACIIOJIOKEHUS JBYX NPSIMBIX B
MPOCTPAHCTBE, WILTFOCTPUPOBATH UX
Ha npuMepax. JlaBath onpeaeneHue
CKPEILUBAIOIIUXCS MPSIMBIX,
bopMyIMpOBaTH MPU3HAK

C COHAIPABJICHHBIMU CTOPOHAMMU; YTOJI
MEKY NMPSIMBIMUA B ITPOCTPAHCTBE.

[TapamienbHOCTh MIOCKOCTEM:
napa’sulieJIbHble IUIOCKOCTH; CBOMCTBA
napaJiyieIbHbIX MIOCKOCTEH.
[Ipocreiime npoCcTpaHCTBEHHBIE
(GuUrypsl Ha MIIOCKOCTH: TETPAdP, KYO,
napajijiesienunen; moCTpOeHue
CEeYeHUM!

CKPELIMBAIOIINXCS MIPSAMBIX U
MPUMEHATH €r0 NPU PEIIEHUN
3a7ad4.

Pacno3HaBath npu3sMy, Ha3bIBATh €€
3JIEMEHTHI.

CrTpourtb ceueHus Npu3Mbl Ha
FOTOBBIX YEPTEKAX.

IMepeuncasiTb BO3MOXHbBIE
CIOCOOBI B3aUMHOTO PACTIOJIOKEHUS
MIPSIMOM U TIJIOCKOCTH B
MPOCTPAHCTBE, MPUBOJAUTH
COOTBETCTBYIOIIME MPUMEPHI U3
peanbHOM xu3HU. JlaBaTh
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onpeaeJeHue NapauieIbHOCTH
MPSIMOM U TIJIOCKOCTH.
@®opMyJIUPOBATH NPU3HAK
NIapajuIeIbBHOCTH IPSIMON U
IJIOCKOCTH, YTBEPKICHUE O TIPSIMOM
IIEpEeCEeUYECHUs IBYX IIOCKOCTEM,
MPOXOSIIIUX YEPE3 MapajliesIbHbIE
MpsIMBIE.

PemiaTes npakTuyeckue 3a1aun Ha
IIOCTPOECHUE CCUCHUI
MHOT'OI'PaHHHUKA.

OO0BSICHATD ClTyyau B3aMHOTO
pPAacoJIOKEHUS IUIOCKOCTEH.

JaBatb onpenesenue
MapajlyIeIbHBIX INIOCKOCTEN;
MPUBOJUTH MPUMEPHI U3 pealibHON
KU3HHU U OKPY’KAIOIIeH 00CTaHOBKH,
WUTIOCTPUPYIOIIUE NAPaJUIeIbHOCTD
wiockocrer. Ucnmoab3oBarh
MpPU3HAK MMapaiIeIbHOCTH ABYX
IJIOCKOCTEMN, CBOMCTBA NapaJlIEIbHbIX
IIJIOCKOCTEM MPHU PEIICHUU 3a7a4 Ha
noctpoeHne. O0bACHATH, UTO
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HAa3bIBACTCS MMAPAILICIIbHBIM
MIPOEKTUPOBAHUEM U KAK
BBITIOJTHSIETCS IPOEKTUPOBAHUE
¢buryp Ha iockocts. M300pakarth B
NapajyIeIbHON NPOCKINHU Pa3JINYHbIC
reOMeTpUYECKUue (PUrypsl.
MopaeaupoBarb pealbHbIe
CUTyallud Ha S3bIKE T'E€OMETPUH,
VICCIIEIOBATD IIOCTPOCHHBIE MOJEHN

C MCIOJIb30BaHUEM T'€OMETPUUYECKUX
ITOHSTHH.

Hcnoab30BaTh Npu pelIeHUN
3a71a4 Ha IMOCTPOCHUE CEUYCHUH
MOHSATHE MMAPAIIIETBHOCTH,
IIPU3HAKU U CBOMCTBA
NapajiyIeIbHbIX MPAMBIX Ha
IIJIOCKOCTH

[leprieHIMKYISIPHOCTD
MPAMBIX U TJIOCKOCTEN

12

[leprieHIUKYISIPHOCTD NPSIMON U
IIJIOCKOCTU: NEPIICHIUKYIISIPHBIC
MpSIMBIE B IPOCTPAHCTBE, MPSIMBIE
napaJuieIbHbIEC U
IIEPIICHIUKYJIPHBIE K TUIOCKOCTH,
IIPU3HAK MEPIECHINKYIJISIPHOCTH

IIPSIMOM U IIJIOCKOCTH, TEOpPEMA O

AKTYyaJau3upoBaTh (HaKTbl 1 METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OO0BACHATH, KAKON yroi

HAa3bIBACTCS YIVIOM MEXAY
MEPECEKAIOIINMUCS MPSIMBIMH,
CKPEILINUBAOIIUMUCS MTPSMBIMH B
npoctpancTie. JlaBarb
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IIPSAAMOU MEPIIEHIUKYIISIPHOU
riockocty [lepneHukysip u
HAKJIOHHBIE:

pacCToOAHNEC OT TOYKHU OO ITIIIOCKOCTH,
PaCCTOAHUC OT Hp)IMOfI J0 IINTOCKOCTH

omnpeeaeHue MepIeHINKYISIPHBIX
IIPSMBIX U TIPSIMOM,
MEPIECHIUKYJIIPHON K TUIOCKOCTH.
Haxoauthb yriibl MEXIY
CKpENIMBAIOIIMMHUCS MPSMBIMU B KyOe
U IUpamMue.

IIpuBoauTH NPUMeEPHI U3

pPEaIbHOM KU3HU U OKPYKAOLIEH
00CTaHOBKH, UJUTFOCTPUPYIOLIUE
NEPIEHANKYIJIIPHOCTD IPSIMBIX B
MPOCTPAHCTBE U
NEPHEHANKYIAPHOCTh NPSIMON K
IJIOCKOCTH.

D®opMyJIHPOBATH ITPU3HAK
NEPHEHANKYJIIPHOCTH NPSIMON U
IJIOCKOCTH, TPUMEHSTH €ro Ha
MPAKTUKE: OOBICHSITH
MePIEHANKYJISIPHOCTH pedpa Kyda u
JIMaroHaliy ero rpalu, KOTopas ero

HE COAECPIKUT, HAXOAUTD JUTUHY
JMaroHanyu Kyoa.

Beruucastb BBICOTY
IIPaBUIBHOW  TPEYrOJbHOU U
IIPaBUIBHONW  YETBIPEXYTOJIbHOM
UpaMHUJI 10 JJTHHAM peodep.
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Pemath 3a1aun Ha BBIYKCIICHHUS,
CBSI3aHHBIE C

NEPHEHIUKYIIPHOCTHIO IPSIMOM U
IIJIOCKOCTH, C UCIIOJIb30BaHUEM IIPU
pELICHUHN TNIAHUMETPUYECKUX

(haKTOB U METOIOB.

OO0DbSICHATD, 4TOo Ha3bIBAIOT
MEePIEHAUKYJISIPOM W HAKJIOHHOW W3
TOYKM K IUIOCKOCTH; MPOCKIMUEH

HAKJIOHHOM Ha IJIOCKOCTh.
OO0bSICHATD, 4TO Ha3bIBAETCA
pacCTOSIHUEM: oT TOYKH hi o)

IJIOCKOCTH; MEXAY MNapajijieIbHbIMU
IUIOCKOCTSMM; MEXIy NpsIMOil U
NapajuieIbHOW €l IJIOCKOCTBIO;
MEXIY CKpEUIMBAIOIIUMHUCS
IPSIMBIMHU. Haxoauts 3T
paccTosIHUSL B IPOCTBIX CiIy4asix B
KyOe, mupaMuje, mpu3Me.
MopaeaupoBaTh peaIbHbIE CUTYAllUU
Ha SI3bIKE T€OMETPHH, UCCIIEN0BATH
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Yriel MEXIy HOpsIMbIMU
U IIJIOCKOCTSAMHU

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXKTY
PSIMOM U IJIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, TUHEHHBIN YroJl ABYTPAHHOTO

yria.
[lepneHANKYISIPHOCTD TUIOCKOCTEH:

MPU3HAK NEPIECHINKYISIPHOCTH JBYX
mIockocren. Teopema o Tpex
NEPIEHANKYIIAPax

AKTYyaau3upoBaTh (HaKTbl 1 METO/IbI
IJIAaHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOANUTDH AHAJIOTHH.

/laBaTh onpeaesieHue yria Mexay
MPSIMOM U TIIOCKOCTBIO,
(bopMyIMpOBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U 00paTHYIO K
Hel. HaxoauTb yron Mexay npsamon
Y TJIOCKOCTBIO B MHOT'OTPAHHUKE,
pacCTOsSIHUE OT TOYKHU 0 NPSIMOIl Ha
IJIOCKOCTH, UCIIOJIB3Ys TEOPEMY O
Tpex nepnenaukyisipax. Ilposoanrts
Ha YepTexe NePHEHIUKYIISP: U3
TOYKU Ha MPSIMYIO; U3 TOUKHU Ha
IJIOCKOCTh. /laBaTh onpeaeieHue
JBYTPaHHOTO yTJIA U €T0 JJIEMEHTOB.
OO0BSICHATH PaBEHCTBO BCEX
JMHEWHBIX YTJI0B ABYIPAHHOIO yrJa.
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HaxoauThb Ha yepTeKe ABYTPAHHBIN
yTOJI pu pedpe MupamMubl, TPU3MEI,
napasuieJienunea.

/laBaThb onpeaejieHue yria Mexay
IIocCKoCcTsIMU. /laBaTh
omnpejaeieHue u (popMyaMpoBaTh
NPHU3HAK B3aUMHO
MEPIIEHAUKYIISIPHBIX TIOCKOCTEM.
HaxoauTtsb yriibl MEX1y MIOCKOCTSIMU
B KyOe U mUpamHue.

Hcnonb30BaTh 1py pELICHUN 3a7a4
OCHOBHBIE TEOPEMBI U METO/IbI
TJTAHUMETPHH.

MoaenupoBarsb peanbHbIE
CUTyalldd Ha S3bIKE T'€OMETPUH,
HCCJIeI0BATh IIOCTPOCHHBIE MOJEIN
C MCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHH.

HUcnonb30BaTh 1py pELICHUH 3a1a4
Ha MOCTPOCHUE CEUCHUU
COOTHOUIEHHUSI B MPSIMOYTOJIbHOM
TPEYrOJIbHUKE
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MHoOrorpaHHUKH

11

[TonsTue MHOTOI'pPaHHHKA, OCHOBHBLIC
QJICMCHTBI MHOT'OIrpaHHHKa,
BBIITYKJIBIC 1 HCBBIITYKJIBIC

AKTYyaJau3upoBaTh (bakThI u
METO/bl TUTAHUMETPHUH, PEICBAHTHBIC
TEME, HPOBOAUTDH AHAJIOTHH.

MHOTOTPaHHUKH; pa3BEpPTKa
MHOTOTPaHHHKA.

[Ipu3ma: N-yronpHas npusMa; rpaHu
Y OCHOBAHUsI IPU3MBI; IIpsAIMAsi U
HAKJIOHHAs! TPU3MbI; OOKOBasI U
IIOJIHAs IOBEPXHOCTH IPU3MBI.
[Tapamnenenurienn, NpAMOYTOJIbHBIN
NapaJuIeIeIune] U €ro CBOMCTBA.
[Iupamuia: N-yronpHas nupamMuia,
rPaHUd U OCHOBAaHHUE NTUPAMU/IBI;
OOKOBas M MOJHAs TOBEPXHOCTh
NMpaMU/Ibl; TPaBUIIbHAS U
yCE€UYEHHas MUpaMuU/Ia.

DJIEMEHTBI IPU3MBI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOIPAHHUKH:
NOHSATHE NMPABUIBHOTO

MHOTOIPaHHUKA; IPaBUJIbHAS PU3Ma
Y [IPaBUJIbHAS NTUPAMUA; IPABUIIbHAS
TpPEYroJbHas NUpamMuaa u

JdaBaTb onpenesieHue
napaJjiesIenuIe1a, pacno3HaBaTh
€ro BUJbl U U3y4aTh CBOKCTBA.
JaBathb ornpeesieHue MupamMmu/ibl,
pacno3HaBaTh BUbI TUPAMHU/I,
(¢opmyaupoBaTh cBoOICTBa pedep,
IpaHeN U BBICOTHI PABUIIBHON
MAPaAMU/IBI.

HaxoauTs mIoniap moJHON U
OOKOBOM MTOBEPXHOCTH MTUPAMU/IBI.
JaBaThb onpeaesieHue YCEYCHHON
MAPAMUIbI, HA3bIBATH €€ JJIEMEHTBHI.
DopMYyJIUPOBATH TEOPEMY O
mIo1a U OOKOBOM MOBEPXHOCTH
IIPaBUJILHOW YCEUYEHHOM ITUPAMUIBI.
PemaTp 3a/1aun HA BRIYHUCIICHUE,
CBSI3aHHBIC C MUPAMUJIAMU, a TAKKE
3aJ1a4¥ Ha MOCTPOEHUE CEUCHU.
JlaBaThb onpenesieHue MprU3Mbl,
pacno3HaBaTh BUJIbI IIPU3M,
H300pakaTh NPU3MbI Ha YEPTEKE.

48



MPaBUJIBHBIN TETpa’ap; KyO.
[IpencraBienue o NpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’p,
TNOJEKa’Ap U UKOCADP.
CuMMeTpHs B IPOCTPAHCTBE:

CUMMCTPUA OTHOCHUTCIIBHO TOYKH,
HpHMOﬁ, TJIOCKOCTH. DJIEMEHTBI

Haxoaursb ruionaap noJHOW WIH
OOKOBOM IMOBEPXHOCTU MTPU3MBI.
N3yyars cooTHOLIEHUS Diliiepa 11
yucia pedep, rpaHel u BepIIMH
MHOTOTPaHHHKA.
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CUMMCTPUHN B InmupamMuaax,
mapauiCjCrmIicaax, IMpaBUJIbHBIX
MHOTI'OI'paHHHUKAX. Brruucnenue

9JIEMEHTOB MHOTOTPaHHHKOB: peOpa,
nuaroHanu, yribl. [Lmomans G0koBOM
MOBEPXHOCTH U TOJHON MOBEPXHOCTH

PAMOI MIPU3MBI, IJIOIIAb
OCHOBaHU, TeopemMa O OOKOBOM
MTOBEPXHOCTHU OpsIMOM  MPU3MBI.

[Inomaas OOKOBOM MOBEPXHOCTU U
MTOBEPXHOCTH MPABUIBLHON IMUPAMUJIBI,
TeopeMa O IUIOmAAu  OOKOBOM
MTOBEPXHOCTH YCEUESHHOMN TTUPAMHUIBI

N3yuyaTh BUABI NPaBUIBHBIX
MHOTOI'PAaHHHMKOB, UX Ha3BaHUA U
KoJImuecTBO rpaner. M3y4yarhb
CUMMETPHUIO MHOTOI'PAHHUKOB.
OO0BbSICHATDH, KAKHE TOYKH
Ha3bIBAKOTCS CUMMETPUYHBIMH
OTHOCUTEJIBHO TAHHOMN TOYKH,
MIPSAMOU WJIU TTTIOCKOCTH, YTO
Ha3bIBAIOT LICHTPOM, OCBIO WX
MJIOCKOCTBEO CUMMETPHUH (PUTYPBHI.
IIpuBoguTH PpHMeEPHI
CUMMETPUYHBIX (PUTYp B apXUTEKTYpE,
TEXHHUKE, TPUPOJIE.

MoaenupoBarsb peanbHbIe
CUTyallUM Ha f3bIKE T€OMETPHH,
MCCIIEI0BATh ITOCTPOCHHBIE MOJIEIN
C HMCHIOJIb30BAHUEM TI'€OMETPUUECKUX

MOHSITHH, WCIOJBL30BaTh IOJ00ME
MHOI'OIPaHHHKOB
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OOBeMBI MHOTI'OTPaHHHUKOB

[MToustre 00 00beMe. OOBEM

IMUpaMUIbI, IIPU3MbI

AKTYaJau3upoBaTh GakThl U
METO/Ibl INIAHUMETPUU, PEIICBAHTHBIE
Teme. O0ObACHATD, KaK U3MEPSIOTCS
00BEMBI TEJ, IPOBO/IS AHATIOTHIO C
M3MEpEHHEeM IUIoIaaei

MHOTOYTOJIbHUKOB. DOpPMYJIMPOBATH
OCHOBHBIE CBOMCTBa OOBEMOB.
HN3yuyarh, BLIBOAUTH

(popmyabl oObeMa

MPSIMOYTOJILHOTO

napajiesienunena, Npu3Mbl U
MUpaMUIbI.

Boruuciasats 00beM MPU3MbI U
MUpaMUJIbI IO X dJIEMEHTaM.
IIpumMeHATH 00BEM JIJIST PEIICHUS
CTEPEOMETPUYECKHUX 3a7a4 U IS
HaXO0JICHUSI TEOMETPUUYECKUX
BEJTUYMH.

MopaeaupoBarhb pealibHbIE
CUTyallUl Ha f3BIKE TCOMETPUH,
HCCJIeA0BATH MOCTPOEHHBIE MOJCIH

C UCIIOJIb30BaHUEM I'€OMETPUUECKUX
NOHATUU
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[losTOpenue: ccHucHuUA, 4 IlocTpoeHue cedeHuit Crpournh ceuyeHHMe MHOIOIPaHHUKA
ACCTOSIHUSI U YTJIbI
P y B MHOTOTPaHHHUKE. MCTOAOM CJICTIOB.
Brruncienue pacCTOSTHUM: MEXKITY JaBaTh ompejeaeHHe PacCTOSHHSA
JBYMSI TOUKaMH, OT TOYKH JI0 IPSIMOM, | MeXIy (purypamm.
OT TOYKH O0 IINIOCKOCTH; MCIKOY HaXOHl/lTI) pACCTOSIHUE MEXAY
CKpCINBAIOMNUMHNC IIPAMBIMH. MApAJIICITbHBIMU TIOCKOCTSIMH,
BEIYHCIICHUE YITIOB: MEXKIY MEXKY IUIOCKOCTBIO U IMapaJUIeIIbHON
CKPCIIMBAOIIUMUCS ITPAMBIMMU, el Hp}]MOﬁ’ MEXIYy
MCKAY NPAMOU H INIOCKOCTBIO, CKPCIIUBAIOIIUMHUCS TTPSIMBIMH.
JIBYTPaHHBIX YTJIOB, YIJIOB MEXIY CTpOHTE THHEHHbIH YTOT
MIJIOCKOCTAMU
JIBYTPAHHOTO yTJIa HAa YEPTEKE
MHOTOTPAHHUKA U HaXOJUTh €r0
BEJINYUHY.
HaxoauTtsb yriibl MEX1y MIOCKOCTSIMU
B MHOTOTPaHHUKAX
OBIIEE  KOJWYECTBO 68
YACOB TIO ITPOI'PAMME
11 KIIACC
Haumenosanue paznena KomnuecTBo OcnosHoe CONICPIKAHNC OCHOBHEIE BUJIBI JIEITEIILHOCTH
(Tembl) Kypca 4acoB O0y4JaroIMXcs
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Tena BpameHus

12

Cdepa u map: neHtp, paauyc,
JTMaMeTp; TUIONIaJb TOBEPXHOCTH
ctepsl. B3anmHoe pacnonoxxeHue
chepsl 1 MIIOCKOCTH; KacaTeabHas

MJIOCKOCTH K cdepe; iomanb cepsol.

N3obpaxxenue cdepsl, 1mapa Ha
wtockoctu. CeyeHus mapa

AKTyaJau3upoBaTh bakThI u
METO/Ibl IJITAHUMETPUH, PEIIEBAHTHBIC
TE€ME, MPOBOAUTH aHAJIOTUU.

JlaBaTh onpeaeneHus chepsl u

niapa, ux LEeHTpa, paanyca, TnaMeTpa.

Omnpeneasitb chepy kak purypy
BpalIECHUS! OKPYKHOCTH.
HcciienoBats B3auMHOE
pacrojoxxeHue chepbl ¥ TIOCKOCTH,
JIBYX c(pep, HIITIOCTPUPOBATH 3TO HA
YepTekax U pUCyHKax.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM TIOCKOCTH K cepe,
CBOMCTBO U NPU3HAK KAaCcATEIbHOU
IIJIOCKOCTH.

3HAKOMHUTBCS C T€OAC3NUCCKUMHU
JUHUSIMU Ha cepe

[Hunuuapuyeckas MTOBEPXHOCTb,
obOpazyroriue HAJTUHIPUIECKON
MMOBEPXHOCTH, OCh IWJIMHIAPUYECKOMN
ITOBEPXHOCTH. Hununaap:
OCHOBaHHUS ¥ OOKOBasi IOBEPXHOCTD,

OO0BACHATDH, YTO HA3LIBAIOT
HWIMHAPOM, Ha3bIBATh €TI0 AJIEMEHTHI.
N3yyarh, 00bICHATDH, KaK OJTYYUTh
HWIMHAP MYTEM BpaIICHUA
MPAMOYTOJIbHUKA.
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oOpa3ylolas u oCh; TUIONIAb
OOKOBOH U TIOJTHOM IMMOBEPXHOCTH.
N300pakeHre IUIMHIpA Ha
IJI0CKOCTU. Pa3zBepTka nunmHapa.
Ceuenus nuIMHIpPA

(TUTOCKOCTBIO, MTapAJIICITFHOMN HITH
MIePIICHIUKYJIIPHONU OCH
UAJIMHIPA)

BbIBOAUTD, HCNIOJIB30BATH (POPMYIIBI
JUTSI BBIYMCIICHUS TUTOMaan OOKOBOM
NOBEPXHOCTH LWJIMH]IPA.

HN3yuars, pacno3HaBaThb pa3BEpPTKY
UUJIMHIPA.

H300pakaTh HUIMHIP U €TO CEYEHHUS
IJIOCKOCTBIO, MPOXOSIIEN Yepe3 €Ero
OCb, MMAPAIUICIIBHON WU
NEPIEHIUKYJIIPHON OCH.

Haxoaurp miomany 3TUX CEUYCHUMU.
MopaenupoBarh peanbHbIe
CUTyalldd Ha S3bIKE T'ECOMETPUH,
HCCJIeA0BATh MIOCTPOEHHBIE MOJICIIH

C UCMOJIb30BaHUEM T€OMETPUUECKUX
MOHATHUH
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Konnueckasi moBepXHOCTb,
oOpa3yrome KOHHIeCKOn
MOBEPXHOCTH, OCh U BepLINHA
KOHHYECKOW TOBEPXHOCTH.
Konyc: ocHOBaHue U BepIInHa,
oOpazyronias U 0Ch; IIONIAIh
OOKOBOM M MOJIHOM TTOBEPXHOCTH.
VY cedyeHHsIi KOHYC: 00pa3yrolue
U BBICOTA; OCHOBaHMs U OOKOBast
HOBEPXHOCTb.

I/I306pa)KCHI/IC KOHYCa Ha IINIOCKOCTH.

OO0OBACHATD, KaKoe TEJI0

Ha3bIBAIOT KPYI'OBBIM

Ha3bIBaATb €10 3JICMCHTBI.

KOHYCOM,

N3yuyaTh, 00bICHATH, KAK OJIYYHUTh
KOHYC ITyTEM BpAILCHUS
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €0 CEYEHUS
IJIOCKOCTBIO, IIPOXOIALICH yepes
0Cb, U IIJIOCKOCTBIO,
NEPIEHINKYJIAPHOU K OCH.

H3yyars, pacno3HaBaThb pa3BepTKy
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PasBepTka KoHyca.

Ceuenus KoHyca
(MII0CKOCTHI0, AapaJIeIbHOM
OCHOBAHUIO, U INIOCKOCTBIO,
IPOXOAIIEH Yepe3 BEPIINHY)

KOHyca.

BeIBOAMTSH, HCII0/1b30BATH
(bopMyIIBI ISl BBIYUCIICHUS TUIOIIA TN
OOKOBOI1 MOBEPXHOCTH KOHYCA.
Haxoaursp miomaau CeYeHUM,
IPOXOAIIMX YEPE3 BEPLINHY KOHYyCa
WJIU NEPIEHIUKYJIISIPHBIX €70 OCH.
OO0bsICHATH, KAKOE TEJI0 HA3bIBACTCS
YCEYEHHBIM KOHYCOM.

HN3y4yarsb, 00bACHATH, KAK €TI0
IIOJIyYUTh ITyTE€M BPAILCHUS
IPSAMOYTOJIBHON TPaneLnH.
BbiBoaMTH, NPUMEHATH GOPMYITY JUIS
BBIUMCIICHMS TTOMAAN OOKOBOM
IIOBEPXHOCTH YCEUYEHHOT'0 KOHYyCa
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KomOuHanmst Ten BpaiieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJI0 cepsl; chepa,
BIMCAHHAS] B MHOTOTPAHHUK HJIN B
TEJIO BpaICHUS

AKTYyaJau3upoBaTh (HaKThl 1 METObI
IUTAaHUMETPUHU, PEJIEBAHTHBIE TEME,
IPOBOJIUTH AHAJIOTHH.

PemaThb cTepeoMeTprUeCKUE 3a/1a4H,
CBSI3aHHBIE C TEJIAMU BPAILICHUS,
MTOCTPOCHUEM CEYEHUH TEJl
BpalleHUs, ¢ KOMOMHAIIUSIMU T
BpAILICHUS 1 MHOTOTPAHHUKOB Ha
HAaXO0XKJIECHUE TEOMETPUUYECKUX
BesimunH. Ucnosb30BaTh mipu
PEILICHUU CTEPEOMETPUUYECKUX 3a1a4

TJIAaHUMETPUUECKUE (PaKThl U METO/IBI
3a7]a4¥ HA BBIYMCIIEHUE U
JIOKA3aTEeIbCTBO.

MopaeaupoBarb pealibHbIE CUTyallUH
Ha A3BIKE T'€OMETPUHU, MCCJIEA0BATH
ITOCTPOEHHBIE MOJEIU

C UCIMOJIb30BaHUEM T€OMETPUUECKUX
NOHATUU
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O0BeMBI TE

[lonstue 00 oO0beme. OCHOBHEBIC
CBOICTBA OOBEMOB TEII.

O0BeM HUIMHJIpa, KOHYCA.

O6beM mapa u mwiomaab cepsl

AKTYaJaTu3upoBaTh (GaKkThl U METO/IbI
TJIAaHUMETPHH, PEIICBAaHTHBIE TEME,
MPOBOJIUTH aHAJIOTUU. BLIBOAUTH,
HCNO0JIb30BaTh (POPMYJIbI OOBEMOB:
MPU3MBI, [IWJIMH]IpA, TUPAMU/IBI,
KOHYyCa; YCEeUYEHHON MUpaMUIbl U
YCEUYEHHOI'0 KOHYCa.

Pemath CTEPEOMETPUICCKHE
3aJ1ayu, CBSA3aHHBIC C BHIYUCIICHHEM
00BEMOB.

@opMyaHPOBATH OIPE/ICIICHUE
IapOBOI'0 CErMEHTA, IIAPOBOTO CJIOS,
mapoBoro cekropa. [IpuMeHATH
dhopMyIIbl 1Sl HAXOXKICHHUS] 00 bEMOB

IIIAPOBOTO CErMEHTA, IIIAPOBOTO
CeKTOpa
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[TonoOHbIE TENla B MPOCTPAHCTBE.
CooTHOIIIEHUST MEXKIY TIIOMA MU
OBEPXHOCTEH, 00beMaMu TT0TOOHBIX
TeN

Pematp CTEPEOMETPUUCCKHE
3a/1a4M, CBSI3aHHBIE C OOBEMOM Iapa
Y TIOIIA/IbIO CepBhl.

MoaenupoBarhb peanbHbIe
CUTyalldd Ha SI3bIKE T'€OMETPUH,

UCCJIEI0BATh MOCTPOCHHBIE MOJIETU

C MCTIOJIb30BAaHUEM T€OMETPUICCKUX
TTOHSITHH.

AKTYaJau3upoBaTh GaKThl U METOJIBI
TJIAHUMETPHH, PEICBAaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

Pemathb crepeomMeTpuyuecKue 3a0a49H,
CBSI3aHHBIE C COOTHOIICHUEM
00bEMOB ¥ TOBEPXHOCTEH MOI0OHBIX
TeJ B IPOCTPAHCTRBE.

MopaeaupoBarhb peabHbIE
CUTyallud Ha S3BIKE T'E€OMETPHH,
MCCIIE0BATh IIOCTPOEHHBIE MOAEIIH

C UCTIOJIb30BaHUEM I'€OMETPUUECKUX
NOHATUU
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BekTopbl ¥ KOOpAUHATHI
B IIPOCTPAHCTBE

10

BexTop Ha MI0CKOCTH U B
npoctpancTBe. CloxeHue u
BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uncio. Paznoxkenue
BEKTOpa MO TPEM HEKOMITJIaHAPHBIM
BekTopam. [IpaBuiio

AKTYaJaIu3upoBaTh (GaKkThl U METO/IbI
MJIAHUMETPHH, PEJIEBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

OnepupoBaTh NOHSITHEM BEKTOP
B IIPOCTPAHCTBE.

®opmMyIHpPOBAThH MPABUIO
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napajuieIeunea.
Pemienne 3amad, CBSI3aHHBIX C
IIPUMECHEHUEM TPaBUJ JIECHCTBUI

C BEKTOpAMH.

[IpsamoyrosibHas cucrema

KOOPAHWHAT B IMTPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocreiimue
3a71a4¥ B KOOPAUHATAX. YTOJI MEXKIY
BekTOpamu. CKansipHOE
IIPOU3BEICHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsMbIMU
U TUIOCKOCTSMU.

KoopanHaTHO-BEKTOPHBI METO, TIPHU
pPELIEHNH TEOMETPUUECKUX 3a1a4

ImapaJuiCJCimIcaa Impu CI0KCHUN

BEKTOPOB.
CkJiaapIiBaTh, BBIYHUTATH
BEKTOPhI, YMHOKATh BEKTOp Ha

YUCJIO. HN3y4yarb  OCHOBHBIE
CBOMCTBA 3TUX ONECPALUU.

JaBathb onpeneneHue npsMOyrojabHOU
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
yepe3 KOOPAUHATHI €ro KOHIIOB.
BeiBoAUTH, HCIOJIB30BATH (OpMYy.Ly
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

Bripaxkarh ckasipHOE

MPOM3BEICHUE BEKTOPOB UEPE3 UX
KOOPJIUHATHI, BEIYUCISATH YTOJ MEKITY
JIBYMSI BEKTOPAMU, JBYMsI IIPSIMBIMU.
Haxoauthb yros Mexay npsiMmou u
TJTIOCKOCTBIO, YTOJl MEXKAY JIByMSI
TJIOCKOCTSIMU aHAJIUTUYECKUMU
METOIAMM.

BbiBOAUTHL, MCNOJIB30BATH (popmyany
PacCTOSIHUSL OT TOYKH J0 TIIIOCKOCTH
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[ToBTOpeHue, 06001IEHIE
M CUCTEMaTU3aIsI 3HAHUIA

OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI
Kypca IUTaHUMETPpUH. 3a1auu
TUTAHUMETPUH U METOJIBI UX

Pemars npocrenmue 3axaun
Ha HaXOXKICHUE JIUIMH U YIJIOB
B T€OMETPUUYECKUX PUTypax,

pelieHus.
OcHoBHBbIE PUTYPHI, PAKTBI, TEOPEMBI
Kypca CTEpEOMETPUH. 3a1a4u

CTEPEOMETPUU U METObI UX PEIICHUS

npuMmeHsiTh  teopemy  I[ludaropa,

TEOPEMbI CHHYCOB ¥ KOCUHYCOB.
Haxoauthb 1ioniajgb MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBaThb no00HBIC

(burypsl, HaXOAUTh OTHOIIICHUS

JIJIMH U IUIOIIaCH.

HNcnonb30BaTh Mpu pelieHUuU

CTEPEOMETPUYECKUX 3a/1a4 (DaKThI
Y METOJIbl UIAHUMETPUU

OBLIEE KOJIMHECTBO
YACOB I10 ITPOTPAMME

34
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJBbHASA 3AIINCKA

VYyeOublli Kypc «BeposiTHOCTb M CTaTHUCTHKa» 0a30BOTO YpPOBHS SIBISIETCS
NPOAODKEHHEM W Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO ypOBHS
OCHOBHOTI'O 0011ero o0pa3oBanus. YueOHbIM Kypc npeaHazHayeH sl GOpMUPOBAHUS Y
00y4aroluxcs CTAaTUCTUYECKON KYJIbTYPHl M MOHUMAHUS POJH TEOPUU BEPOSTHOCTEH
KaK MaTeMaTH4YECKOr0 MHCTPYMEHTA JJId W3YUYEHHs CIy4alHbIX COOBITHM, BETUYUH U
npoueccoB. Ilpu wu3ydeHun yueOHOro Kypca 0OOramaroTcs MpeACTaBICHUS
OoOy4JaronmMxcs 0 METOAAX MCCIEIOBAaHUS U3MEHUYMBOIO MUPA, PA3BUBAETCS IOHUMAHHE
3HAYMMOCTH W OOIIHOCTH MaTeMaTUYECKUX METOJOB MO3HAHUSA KaK HEOTHEMJIEMOMU
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Copepxxanue yueOHOro Kypca HalpaBieHO Ha 3aKperyieHue 3HAHWUW, MOJTyYEHHBIX
Opy M3y4eHUM Kypca Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, U Ha pPa3BUTHE
IPEJCTaBICHUNA O CIyyalHBIX BEJIMYMHAX U B3aMMOCBA3SX MEXAY HUMH Ha Ba)KHBIX
npUMepax, CIOXKETbl KOTOPBIX MOYEPIHYTHI M3 OKpyKawllero mupa. B pesynprate y
oOydarommxcss  JODKHO  c(OpMHUpOBaTbCs ~ MPEACTABICHHME O  HauOoliee
yIOTPEOUTENbHBIX U OOIIUX MATEMAaTUYECKUX MOJENSAX, UCIOIb3YyEMbIX Ul OMHUCAHUS
AHTPOTIOMETPUUECKUX U AEMOTrpadUUeCKUX BEIMYWH, TOTPEUTHOCTEH B Pa3TUIHOTO
poJa M3MEPEeHMsSIX, ATUTEIBHOCTH O€30TKa3HONW pabOoThl TEXHUYECKHX YCTPOUCTB,
XapaKTePUCTHK MACCOBBIX SIBIICHUI H MPOLIECCOB B OOIIIECTBE.

B cooTrBeTcTBUM C yKa3aHHBIMM LIEJISIMH B CTPYKType YyueOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JJIs1 YPOBHS CpeHEro oouero oopazoBanus Ha 0a30BOM
YPOBHE BBIJCNICHBI CIIEAYIOIINE OCHOBHBIE coOfAepXkaTelbHble JHMHUU: «CiyyaiiHble
COOBITHS U BEPOATHOCTY, «CiydyaiiHble BEJIMUNHBI U 3aKOH OOJBIINAX YHCET.

Baxnyio 4yactb y4eOHOro Kypca 3aHUMAaeT HU3YYEHHE TEOMETPUYECKOro U
OMHOMHUANBHOTO PpAaCIpeeNIeHHii W 3HAaKOMCTBO C WX HENPEPHIBHBIMHU aHAJIOTaMH —
NOKa3aTeIbHBIM U HOPMAJIbHBIM paclpeeICHUSMU.

Conepxanne muHuN «CiydaifHble COOBITHS M BEPOSTHOCTUY» CIIY>KUT OCHOBOMW JIJIst
(dbopMUpOBaHUS TPEACTABICHUNA O pacIpeeleHUH BEPOATHOCTEH MEXIy 3HAYCHUSMU
CIIy4ailHbIX BEJIMYMH, a TAK)Ke 3Ta JUHHUS HeoOXoauMma Kak 0a3a JJisi M3yueHHUs 3aKoHa
0onbIIUX yKrcel — (yHIaMEHTAIbHOTO 3aKOHA, AEHCTBYIOLIETO B MPUPOJAE U 0OIECTBE
U HMEIOLIero Maremaruyeckyto (opmanuzanuio. CaM 3akoH OOJIBIIMX —YHCel
npeiaraeTcsi B O3HAKOMUTENBHOHM (QopMe ¢ MHUHUMAJIBHBIM HCIIOJIb30BAHUEM
MaTeMaTH4ecKoro ¢popmannsma.
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Tembl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYyYaWHBIMU BEITUYMHAMH, AKUEHTHUPYIOT
BHUMAaHHE OOYyJaIOINUXCS HA OMMCAHUU M MU3YYCHHUH CIY9alHBIX SBJICHUN C TTOMOIIBIO
HemnpepbIiBHBIX  (PyHKIUA. OCHOBHOE BHHMMAaHHE YICJSETCS TOKa3aTeIbHOMY U
HOPMAJIbBHOMY pacOpeleleHusiM, MpU 3STOM NPEANoiaraerca O3HAKOMHUTEIbHOE
u3ydeHue MaTepuaia 0e3 JoKa3aTebCTB MPUMEHIEMbIX (DaKTOB.

OOmiee YMCIO dYacoB, PEKOMEHIOBAaHHBIX I W3yYeHUs YYeOHOro Kypca
«BeposTHOCTh U cTaTucTUKa» — 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Heeno), B
11 xnmacce — 34 yaca (1 gac B HezemiO).

COJEPXAHUE OBYUYEHUA

10 KVIACC

[IpeacraBinenre JaHHBIX C MOMOMIbIO Tabmuu U guarpamm.  CpenHee
apu(pMeTHYeCcKoe, MeIMaHa, HanOoJIbIlIee U HAUMEHbIIIEE 3HAYEHUS, pPa3Max, IUCIIePCUs
U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

CrnydaliHble SKCHEPUMEHTHI (OMBITHI) M Cly4dalHbIe COOBITHS. DJIEMEHTapHBIC
coObITUsT (McX0Abl). BeposTHOCTH ciaydalHOrO coObITHSA. bBIHM30CTh 4YacTOTHI U
BepOsITHOCTU CcOObITHI. Cily4ailHble OIBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU. BeposTHOCTH COOBITHII B OMBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun HajJ COOBITUSIMU: TEpeceueHUe, OObEIUHEHUE, MPOTUBOMOJIOKHBIC
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEM. [lepeBo  ciydaliHOTO
sKcriepuMenTa. @opmyiia MoaHOM BeposiTHOCTH. HezaBucumbie COOBITHSI.

KomOunaropaoe mpaBuio ymHoxeHus. l[lepecranoBku u dakropuan. Ywucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciayuyaliHbIil OmMBIT (MCIBITaHHWE), ycmex W Heyaada. HesaBucumebie
ucnbiTanug. Cepus HE3aBUCHUMBIX HCOBITaHUW 10 1iepBoro ycnexa. Cepust
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CiyuaiiHas BEJINYMHA. Pacnpenenenue BEPOSTHOCTEM. Jnarpamma
pacnpenenenusa. llpumepsl pacnpeneieHud, B TOM 4YHCIE, TE€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

UucnoBele XapakTEPUCTUKU CIyYalHBbIX BEJIWYMH: MAaTEMaTH4YECKOE OKHIAHWE,
JIUCIIEpCHsT M CTaHAAPTHOE OTKJIOHEHHWE. lIpuMepsl mpuMEHEHHsT MaTEeMaTH4ECKOIO
OKMJIAHUS, B TOM YHCJIE B 3aJa4yaX M3 NOBCEIHEBHOM JKW3HU. MaremaTtnueckoe
OXKuJaHue OWHAapHOW cllyyallHOM BeIMUYMHBI. MaTeMaThdeckoe OKUIaHHE CYMMBbI
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CllydallHbIX BEJIMYMH. MaTeMaTuyeckoe OXHJIaHUE U JUCIEPCHUs] T€OMETPUYECKOIO U
OMHOMHAJIBHOTO paclpeIeIeHUN.

3aKoH OOJBIIMX YHCET U €T0 PoJib B HayKe, MpUpoje U ooOuiecTBe. BriOOpoUHBIil
METOJ UCCIIENOBAHUN.

[Ipumepsl HENpepbIBHBIX  CIydyalHbIX BeJWYMH. [loHATME O IUIOTHOCTH
pacnpeneneHus. 3ajadd, NMPUBOSAIIME K HOpMajdbHOMY pacnpeaencHuro. [lonstue o
HOpPMaJIbHOM PACIIPEAEICHUM.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oO0yuenus B 10 kJjacce oOy4aromMiics TOJYYHUT CJEIYIOITHE
MPEIMETHBIE PE3YJIbTATHI:
YUTATh U CTPOUTH TAOIHIIBI U THATPAMMBIL;

OTICPUPOBATH MOHATUAMHU: CpeaHEee apudMEeTHIECKOE, MeIMaHa, HauOoJIbIIee,
HAaNMEHBIIIEE 3HAYCHUE, Pa3MaxX MaCCHBA YHUCJIOBBIX JAHHBIX; ONEPUPOBATH NOHATUSIMU:
CIIy4alHBIH SKCIIEPUMEHT (OIBIT) U CIIydalHOE COOBITHE, JJIEMEHTApHOE COOBITHE
(3JIeMEHTapHBIM KCXOJ) CIy4YallHOTO OIbITAa, HAXOJIWTh BEPOSATHOCTH B ONBITaX C
PABHOBO3MOXHBIMHU CIIy4YallHBIMUA COOBITUSIMH, HaXOJAUTh M CPAaBHUBATh BEPOSTHOCTHU
COOBITUHM B M3YYCHHBIX CIyYalHBIX JKCIIEPUMEHTAX; HaXOAUTh U (HOPMYJIHUPOBATH
COOBITHSI:  TepeceyeHue W OOBEAMHEHUE  JIaHHBIX  COOBITHM,  COOBITHE,
MIPOTUBOIIOJIOKHOE JTAHHOMY COOBITHIO, TIOJB30BAaThCSA JUarpaMMaMH Oiiepa U
dbopMyIIol CIOKEHHS BEPOSITHOCTEH MpU PEIICHUHU 3a7ad; ONEPUPOBATh MOHATHSIMM:
YCJIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIEC COOBITHS, HAXOJUTh BEPOSITHOCTH C MOMOIIbIO
MpaBuja YMHOXKEHHUS, C TIOMOIIBIO JEpeBa CIy4alHOro OIbITA; MIPUMEHSATH
KOMOMHATOPHOE MPABWJIO YMHOXKEHHUS MPU PEUICHUU 3a7a4; ONEpPUPOBATh MOHSATUIMMU:
HCTbITaHWE, HE3ABUCUMBIC UCTIBITAHUS, CEPUS
UCIIBITAHUM, YCTIEX U HeyJadya, HaXOJAUTh BEPOSATHOCTU COOBITUN B CEPUU HE3aBUCHUMBIX
WCIIBITAHUM JI0 TIEPBOTO yCIIeXa, HAXOAUTh BEPOSTHOCTH COOBITHI B CEPUHU HUCITBITAHUM
bepHynnu; onepupoBarb MOHATHUSAMM: CllydallHasg BEJIMYHMHA, PACIpENECIICHUE

BEPOSITHOCTEH,

JuarpaMMa pacrpeiesieHus.

K konmy oOyuenus B 11 Kkjdacce oOydYaromuiicss TMOJYYHUT CIEAYIOITUE
MIPEIMETHBIE PE3YJIbTATHI:

CpaBHUBATh BEPOSITHOCTH 3HAUYCHUH CIIy4YalHOW BEJIMYUHBI 10 PACTIPEAEIICHUIO UIINA
C IIOMOIIBIO JAuarpaMM; OIIEpUPOBATH MOHATHEM MAaTEMATHYECKOTO OXUAAHUI,
[IPUBOAUTH IIPUMEPHI, KaK
IIPUMEHSIETCS  MAaTeMaTU4eCKOe  OXMAAHUE  CIy4alHOM  BEIWYUHBI  HAXOIWTh

MATCMAaTUYICCKOC OKHUIAHUC 110 JAHHOMY PaCIpPCACIICHULO,
HMCTb IMPCACTABIICHUC O 3aKOHC OONBIINX YHUCCII,
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UMETh IIpEICTaBICHHE
pacrpeieieHu .

(0]

HOPpMAaJIbHOM
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pasnena  KonudecTso OcHoBHoe coziepikatue OCHOBHBIE BUJIBI ICATETHHOCTH
(Temm) Kypca 9acoB 00yJaronuxcst
HpCIICTaBJICHI/Ie JAHHBIX H 4 HpeI[CTaBJIeHI/IC JAHHBIX C IIOMOIIIBIO

OoInmucarTciibHas CTaTUCTHUKA

Tabmun u quarpamm. CpenHee
apu(pMeTHYecKoe, MeIMana,
HauOoJIbIIIEE U HAUMEHBIIIEE 3HAUCHUS,
pa3Max, IMCHepCcHusi, CTaHJapTHOE
OTKJIOHEHHE YUCJIOBBIX HA0OPOB

N3BiexkaTs nHpOPMALUIO U3
Ta0JIMI] U TUarpaMM, UCIOJIb30BATH
TaOJIUIBI U AMArPaMMBbI JIJIst
MPEACTABIICHHS CTATUCTUYECKUX
naHHbIX. HaxomauTs onmcaTenbHbIC
XapaKTePUCTUKHU JAHHBIX.
BouiaBuratb, KpUTHKOBATH
TUIIOTE3bI O XapaKTepe CIydYalHOU
M3MEHUYMBOCTH U ONPEAEIAIOIIUX €€
dakTopax
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Cnyuaiinbie OTIBITHI u
Cily4ailHble COOBITHS, OTBITHI
C PaBHOBO3MOKHBIMU

QJICMCHTAPHBIMH NCXOJaMHU

Cny4aiiHble SKCHEPUMEHTHI (OIBITHI)
U CITyJaiiHbIC COOBITHS.

DOnemeHTapHbIe COOBITUS (MCXOIBI).
BepoATHOCTS CilydaliHOTO
coObITHs. BeposiTHOCTH COOBITHIA B
OTIBITAaX C PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMU.
[Ipaktrueckas pabota

Boeigeasitb Ha npuMepax
Clly4ailHple COOBITHSI B OINKMCAHHOM
CIIy4allHOM OIIBITE.

DopMyJHPOBATH YCIIOBUS MPOBEACHUS
CIIy4alHOTO OIIBITA.

Haxoaursb BEPOSITHOCTHU
COOBITHI B OIbITax c
PaBHOBO3MOXHBIMH UCXOJaMHU.
MopaeanpoBarhb OIbITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

UCXOJaMH B XO/I€ PAKTHYECKOM
paboTHI

Onepauuu HaJ COOBITUSMU,
CJII0’KEHHUE BEPOSTHOCTEN

Onepanuu Hajg COOBITUSIMHU:
nepeceyeHre, 00beAMHEHNE COOBITHI,
IPOTHUBOIIOJIOAKHBIE COOBITHUS.
Juarpammel Ditniepa. @opmyiia
CJIO’KEHMS BEPOSATHOCTEN

Hcnoab30BaTh quarpaMmmel Jitiepa U
CJIOBECHOE OIMCAHHUE COOBITHH IS
(bhOpPMYIIUPOBKHU U U300paKEHUS
00bETMHEHUS U TTePEeCceUeHUs] COOBITUH.
PemaThb 3a7a4M ¢ MCIIOJIL30BaHUEM
(bopMyJIbI CIOKEHUS BEPOSTHOCTEN
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Y cI10BHAsI BEPOSITHOCTD,
JIEPEBO CIIYHaHOTO
ombITa, (hopMyIIa MOJIHOM
BEPOSITHOCTH U
HE3aBUCHUMOCTb COOBITHI

YcnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEU. J[epeBO CydatHOro
sKcnepuMenTa. GopMyIia MoJTHOU
BeposiTHOCTU. HezaBucumblie COOBITHS

Pemiatp 3aJa4M Ha HaXOXKJCHHE
BEPOSITHOCTEH  COOBITHH, B TOM
YUCJIE YCIOBHBIX C TOMOIIBIO JIepeBa
CIIy4alHOTO OIIBITA.

Onpeneasatb HE3aBUCHUMOCTh
coObITMHl 1O  QopMyse U 1O
OpTaHU3alyU CIIy4YalHOTO OITbITA

DneMEHTbl KOMOMHATOPUKH

KomOuHaropHoe mpaBuio
yMHOXkeHus. [lepecTaHOBKY 1
dakTopuai. Yucio coueTaHuiu.
Tpeyronpauk ITackas.
®dopmyna 6mHoMa HeroToHa

Hcnoab3oBarh IIpaBuiio
YMHOXEHUS IS IEPEYNCIICHHUS
COOBITHH B CIIy4ailHOM OIIBITE.
IHoab3oBaTbest hopmyoit u
TpeyroiapHuKoM llackans mis
ONIPENIEIICHNS YU CIIa COUYETaHUM

Cepuu nociie1oBaTEIbHBIX

UCOBITAHUNA

bunapHbIil ciryyaliHbINA ONIBIT

(ucnpiTaHue), Yycmex ¢ Heyjaya.
HeszaBucumbie wucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUM 10
IEPBOTO

Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTBI
Ha OT/CJIbHBIC UCTIBITAHUS.
OcBauBaTh NOHATHSA: UCTIBITAHUE,
cepusi He3aBUCUMBIX UCTIBITAHUI.
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ycnexa. Cepusi HE3aBUCUMBIX
WCTIBITaHUN bepHyiun.
[IpakTuueckas pabota ¢
HCIIOJIb30BAaHUEM AJIEKTPOHHBIX
TaOIUIL

IIpuBoaAUTH NPUMeEPHI CEPUI
HE3aBUCUMBIX UCIIBITAHUM.
PemaTe 3a1a4M Ha IOKUCK
BEPOATHOCTEH COOBITHIA B CEpUH
UCIIBITAHUI 10 TIEPBOTO yCIeXa U B
CepUsIX UCIBbITaHNN bepHyun.
HN3yuaTthb B X01€ IPAKTHYECKON
PadoTHI C HCIOJIB30BAHUEM
ANEKTPOHHBIX TAOIHUIL
BEPOATHOCTH COOBITHI B CEpUIX
HE3aBUCHMBIX HCIIBITAHUN
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Ciy4aiiHble BETUYUHBI

U pacrpeacieHsI

CiyvaiiHas BEIMYMHA.
Pacnipenenenue BepossiTHOCTEM.
Juarpamma pacnpenenenusa. Cymma u
MPOU3BEICHUE CIIYYalHBIX BEJTUYHUH.
[Ipumepsl pactipeneneHunii, B TOM
YHUCIIE TEOMETPUYECKOE U
OMHOMMAIILHOE

OcBauBaTh NOHATHSA: CITyHalHAs
BEJMYMHA, pacipeaeneHre, Tabaumna
pacnpeaeneHus, imarpamma
pacrpeeneHus.

IIpuBoauTH NpUMeEPHI
pacnpeneneHuii, B TOM YUCIIe
r€OMETPUYECKOTO U
OouHomuanbHOro. CpaBHMBATH
pacnpeneneHus Ciy4aiHbIX BEJIUYMH
HaxoauTh 3HaYeHUs CyMMBI U
MPOU3BENCHUS CITyYaHbIX BEJIIMYMH.
Crpourb M  pacno3HABATh
F€OMETPUYECKOE u
OMHOMHAIILHOE paCTIpE/ICIICHHE

[loBTOpeHue, 060061IeHNE, 5 OnucaTelbHas CTATHCTHKA. IloBTOPATH U3yYECHHOE
CHCTEMaTH3alHs 3HAHUH CrnyyaiiHbIe ONBITHI U BEPOATHOCTH Y BBICTPAUBATh CHCTEMY 3HAHHH
CIy4alHBIX cOOBITHH. Oneparuu Ha
COOBITHSIMH. DJIEMEHTEI
KOMOWHATOPUKH, CEPUU HE3aBUCUMBIX
HCIIbITAHUI
OBILIEE  KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KIJACC

OcHoOBHOE COACPIKAHUC

HaumenoBanwue pasaena | KomnuecTBo OcHOBHBIE BUIbI ICATEIIBHOCTH
(Temnl) Kypca 4acoB 00yYaromMXCcs
MaremaTuyeckoe 0KuaHnue 4 [Tpumepsnt MPUMEHECHUS OcBauBaTh NOHSATHE MATEMATUYECKOTO
CIy4allHOW BEJIMYUHBI MaTCMaTHU4ICCKOI'O OXXHUJaHUS.
OXHuaaHusi  (CTpaxOBaHWE, [IpuBOAUTH - 06CYKIAT
jgoTepest).
pes) IpUMEpPHI MIPUMEHEHUS
MaremaTuyeckoe 0KUAaHUE CyMMBI
. MaTeMaTHYECKOrO OXKUJIaHUS.
CITy4alHBIX BEJINYUH. B
BIYHMCJIATH MATEMATUYECK
MaremaTtuueckoe OKHJIaHUE o1 aTeMatiiecKoe

reOMETPUYECKOr0 1 OMHOMHUATBLHOTO
pacnpeaeneHuit

0KUJIaHUE.
HUcnoab30BaTh MoHITHE
MAaTEMATHYECKOTO OKUJAHUS U

€ro CBOKCTBA IPU PELICHUU

3a7ad4.

Haxoauts 110 u3BecTHBIM (hopMyiam
MAaTeMaTHYECKOE OKHUIAHUE CYMMBbI
CJIy4YalHBIX BEJINYMH.

Haxoauthb (0 M3BECTHBIM
dbopmynam MaTeMaTH4YECKUE
OKHMJIaHWUS  CIy4YalHBIX  BCJIMYMH,
UMCIOIIIUX  T'€OMETPHUUYECKOE u

OMHOMHAIIBHOE PaCTIpeICTICHUS
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Jucnepcus u 4 Jlucniepcust U CTaHAAPTHOE OcBauBatrhb IOHATUA: JHUCIEPCUS,
CTaHAAPTHOE OTKJIOHECHUE OTKJIOHEHHE. Jlucnepcuu CTaHAApTHOE OTKJIOHEHHE
CIIy4YallHOW BEJTMYMHBI reOMETPUUECKOTO M OMHOMHAIEHOTO CIIy4YallHOW BEJIUYUHBI.

pacnpenenenus. [Ipakrtuueckas
paboTa ¢ UCIoJIb30BaHUEM HaxoauTthb nucepcuio 1o
AJIEKTPOHHBIX TaOJIUII pacupeneneHuo. Haxoaurs 1o
U3BECTHBIM (POpMYyJIaM TUCIEPCUIO
r€OMETPUYECKOT0 U OMHOMHAIBHOTO
pacupeneseHus, B TOM YHCIIE B X0/1€
IPaKTUYECKON pabOTHI €
UCIIOJIb30BaHUEM DJIEKTPOHHBIX

TaOIUIl
3aK0H OOJIBIINX YUCE 3 3aK0H OOJIBIINX YUCEIL.
BhI60pOUHBIH METO/ HCCITEN0BAHHIA. 3HAKOMUTBCS C BHIOOPOYHBIM METOI0M
[IpakTraeckas pabora ¢ WCCJICIOBAHUS COBOKYITHOCTH JTAHHBIX.
WCITI0JIb30BAaHUEM DJICKTPOHHBIX N3yuaTh B X0€ NpaKTUUYECKON pabOThI
TaOIUIL C UCIIOJIb30BaHUEM DJICKTPOHHBIX

Ta0JIUI TPUMEHEHUE BEIOOPOYHOTO
METO/1a UCCIIETOBAHUS




HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacpeiesICHH)

[Ipumepsnt HENPEPBIBHBIX
CIy4YanHbIX  BenuuuH. DyHKUUS
IUIOTHOCTH pacnpeaeacHusl.
PaBHOMEpHOE pacmpeneneHue u ero
CBOMCTBA

OcBauBaTh NOHATHS: HENPEPhIBHAS
Cily4aiiHasi BeTUYMHA, HETIPEPHIBHOE
pacnpenenenue, GyHKIUS IIOTHOCTH
BEPOSITHOCTH.

IlpuBoauTHL TMpUMEPHl HEMPEPHIBHBIX

CIIyYalHBbIX BEJINYHUH.

HaxoauTb BEpOSITHOCTH COOBITHH T10
JTaHHOW (DYHKIIMU IJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOTO PaCIpeIeICHUS
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HopmanbsHoe pacnipenenenue

3agauu, MPUBOSIINE K HOPMATILHOMY
pacnpeaenennio. OyHKIUS IOTHOCTH
Y CBOKCTBA HOPMAJIbHOTO
pacnpenenenus. [Ipakrtuueckas
paboTa ¢ UCIoJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIY

OcBauBaTh NOHATHSA: HOPMAJILHOE
pacrpejiesieHue.

BbiaeasiTh 110 ONKCaHUIO CllydaiiHbIe
BEJIMYMHBI, pACIPEICIICHHBIC 110
HOpMalbHOMY 3akoHY. IlpuBOoaUTH
npuMepbI 33124, MPUBOSIINX K
HOPMAJIbHOMY PacIpe/IesICHUIO.

HaxoauTh 4uCIIOBbIE XapaKTEPUCTUKHU
HOPMAJIBHOTO PacpeeIeHus 110
U3BECTHBIM QopMyiiaMm. Pemarth
3a/1a4y, CBA3aHHbIE C IPUMEHEHUEM
CBOWCTB HOPMAJIBHOT'O PACTIPENEIICHHM,
B TOM YHCJI€ C UCIIOJIb30BAaHUEM
AIIEKTPOHHBIX TAOJIHIT
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[ToBTOpeHue, 06001IEHIE
M CUCTEMaTH3aIsI 3HAHUIA

19

[IpencrapiieHre JaHHBIX C TOMOUIBIO
Ta0JIMIl U JUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI C
PaBHOBO3MOHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU, BEIYUCIICHUE
BEPOSITHOCTEN COOBITHI C
npuMeHeHueM GhopmyI U
rpaguuecKux METO0B
(koopIMHATHAS TIpsiMasi, IEPEBO,
nuarpamma Jitiepa), ciydaiiHble

[ToBTOPSATP M3YYEHHOE W BBICTPAUBATH
CHUCTEMY 3HAHUMN

BEJIIMYMHBI U PaCOpeeIICHuUs,
MAaTEMaTH4YECKOE  OXKHUIAHUE
CIIy4alHOW BEJIUYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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INIEPEYEHDb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIBbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHET'O OBIIIET'O
OBPA30BAHUSA U DJIEMEHTOB COAEP KAHUA IIO MATEMATHKE

B denepanbHbIX M perHoOHANBHBIX MPOIEAYpax OILICHKM KadecTBa oOpa3oBaHUsA
UCITIOJIB3YETCSl TIEPEUCHb (KOAU(PUKATOP) paclpepesIeHHbIX MO KiaccaM IMPOBEPSIEMBIX
TpeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl
CpellHero o0111ero 00pa3zoBaHus U AJIEMEHTOB COACPKaHUS 10 MAaTEMATHUKE.

10 KUJIACC IIpoBepsieMble TPeOOBaHUS K Pe3yJbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOTrPaMMbI

Kox [IpoBepsiemMbie MPEeIMETHBIE PE3YJIbTaThl OCBOSHUSI OCHOBHOM
NPOBEPAEMOTO 00pa3oBaTEIBLHON MTPOTrPaMMBbI CPETHETO O0IIEro 00pa3oBaHUs
pe3ynbTaTa
1 Yucna v BBIYUCICHUSA
11 OnepupoBaTh MOHATHAMU: PALUOHAIBHOE U JAEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIIEHTHI
19 Breinmonuate apudMeTHUeCKHMe OIepalud C PalUOHAIBHBIMU U
' JEHCTBUTEILHBIMHU YUCIIAMU
13 BbITIONHATS  NPUOMMKEHHBIE  BBIUMCICHUS, WCIONB3Yys IpaBUia
' OKPYTJICHHUSI, IeTIaTh MPUKUAKY U OIEHKY PE3yJIbTaTa BHIYUCICHUIM
OnepupoBaTh TMOHATHUSIMHU: CTENEHb C IEJbIM  IOKAa3aTelieM,
cTaHjgapTHas ¢Gopma 3anucu JeUCTBUTEIBHOTO YKCIA, KOPEHb
1.4 HaTypaJbHOM CTEINEeHM; MCIOIb30BaTh MOAXOIAIIYI0 (opMy 3aIlucH
NEUCTBUTEIBHBIX YHCE [JIsi PEIICHUS TMPAKTUYECKUX 3a1ad |
MIPECTaBICHUS JaHHBIX
OnepupoBaTh  MOHATUSIMU:  CHHYC, KOCHMHYC W  TaHI€HC
1.5 MIPOU3BOJILHOTO YTIJIa; HWCIIOJIb30BaTh 3aMKCh IMPOU3BOJBHOIO YIJjia
4yepe3 00paTHbIC TPUTOHOMETPUYECKUE (PYHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHITHUSMU: TOXKJIECTBO, YpPaBHEHHUE, HEPaBEHCTBO,
2.1 LEeJI0e, pallMOHAIbHOE, UPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO,

TPUTOHOMCTPHUUCCKOC YPABHCHHC
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BeimonHATh 1peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHHH U

2.2
pelaTh TPUrOHOMETPUYECKUE YPAaBHEHUS
Bomonusate  mpeoOpa3oBaHHMs — ENbIX,  PallMOHANBHBIX U
2.3 UPPALMOHAJIbHBIX BBIPAXXEHUM M pElIaTh OCHOBHBIE THIIBI LENbIX,
parroHaIbHBIX U UPPALIMOHATFHBIX YPAaBHEHUI 1 HEPABEHCTB
24 [TpuMeHsTh ypaBHEHUS U HEPABEHCTBA IS PEILICHUSI MaTEMaTUYECKUX|
' 3a/1a4 U 3a]1a4 U3 pa3IuvHbIX 00JaCTel HAyKU U peaabHOU KU3HU
MoennpoBaTh pealbHbIE CUTyallMM Ha SI3bIKE alreOpbl, COCTaBIAThH
oc BBIDAKEHHSI, YpaBHEHHUs, HEPAaBEHCTBA II0 YCIOBUIO 3aJayH,
UCCJIEN0BATh
IOCTPOEHHBIE MOJIEIIM C UCTIOJIb30BAaHUEM allllapara aiareopsl
3 ®yHKIMYU U TpaduKu
OnepupoBaTh NOHATUSAMH: (DYHKIMS, CHOCOOBI 3aJaHus (PYHKIUH,
3.1 001acTh ONpENENEeHUss U MHOXKECTBO 3HAYEHUN (QYHKIUH, Tpapux
(GyHKUIMH, B3aUMHO OOpaTHbIE (DYHKIIMH
30 OmneprpoBaTh MOHATUSMHU: YETHOCTh U HEUETHOCTb (PYHKLIMH, HYJIU
' (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 " i i
CHOJIb30BaTh Tpaduky QYHKUUHN IS pelIeHUs] ypaBHEHU
3.4 Crpoutb W uutTaTh rpadukKd JTUHEHHOW (YHKIMHM, KBaJpaTUUHOU
' GbyHKIHUU, CTETIEHHON (QYHKIIUU C TETbIM MTOKa3aTeIeM
Hcnonws3oBatk rpaduku GyHKIUN AJI1 UCCIENOBAHUS MPOLIECCOB U
35 3aBUCUMOCTEN NpU pEUICHUU 33]1a4 U3 JIPYruX y4eOHBIX IPEAMETOB U
' peadbHOM JKM3HHU, BbIpaXaThb (OpMyJaMHU 3aBHCUMOCTH MEXIY
BEJIMYMHAMU
4 Hayana maremaTtrueckoro aHanusa
41 OnepupoBaTh MOHATUSIMU: MOCJIEI0BATEILHOCTD, apupMeTUIecKas u
' reOMETPHUECKas IIPOTPECCUU
OnepupoBath NOHATUAMU: OECKOHEUHO yObIBaIOIIas reoMeTpruecKas
4.2 mporpeccusi, cymMma OCECKOHEYHO YOBIBAIOIIEH TIeOMETPUUECKON
IIPOrPECCHU
4.3

3aI[aBaTB MMOCJICAOBATCIIBHOCTHU PAa3JIMYHBIMU crocodbaMu
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4.4

Hcnonp30BaTh CBOWCTBA MOCIEIOBATEIBHOCTEM M NPOTPECCUM IS
pELICHUS PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa

MHoOXecTBa 1 JIOTHKA

5.1

OH@pHpOBaTb MMOHATHUAMU . MHOXKCECTBO, OIICpAllMN HAA MHOKCCTBAMU

5.2

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnIiapar uisl ONHACAHUSA
pEeanpHBIX MPOLECCOB U SIBJICHUM, NPU PEUICHUU 3a1ad U3 JIPYTUX
y4€OHBIX MPEAMETOB

5.3

OnepupoBath MOHATUSIMU: OINIPEEICHUE, TEOpEMa, CJIC/ICTBUE,
JI0Ka3aTEIbCTBO

Teopust BEpOSATHOCTEN U CTAaTUCTUKA

6.1

YuraTth U CTPOUTH Ta6JII/IHI>I " JuarpaMmabl

6.2

OHGpI/IpOBaTB IMOHATHUAMU: CPCAHCC apI/I(bMeTI/I‘-IGCKOG, MCaAHraHa,
HaI/I60J'IBHIee, HaNMMCHBIIICC 3HAYCHHUC, pasMax MaCCHBa YHCJIOBBIX
JaHHBIX

6.3

OmnepupoBaTh NOHATUSMU: CIIy4alHBIM AKCIEPUMEHT (ONBIT) U
clly4ailHoe cOObITHE, FTIEMEHTApPHOE COOBITUE (IJIEMEHTAPHBIN UCXO.)
CIIydyallHOTO  OMbITA; HAaXOAUThb BEPOSTHOCTH B  OMNBITax C
PaBHOBO3MOXKHBIMH ~ CIy4allHBIMH  COOBITHSIMH,  HaxOguTh |
CpPaBHHMBAaTh BEPOATHOCTH COOBITHII B M3YYEHHBIX CIyYaiHBIX
HKCIEPUMEHTaX

6.4

Haxonute u opMynupoBaTh COOBITHS: IEpeceUeHUuEe U O0bETUHEHHUE
JAHHBIX COOBITUM, COOBITHE, MTPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCSA AUarpaMMamMu Oiepa U (GOPMYJIOH  CIOKEHHUS
BEPOSITHOCTEN NP PELLIEHNH 33]1a4

6.5

OHepI/IpOBaTB MOHATHUAMU: YCIOBHAsA BCPOATHOCTHb, HC3aBUCHUMBIC
CO6BITI/I$[; HaxoaWTb BCPOSATHOCTHU C IMOMOLIBIO ITpaBHUJIa YMHOXCHUA,
C IOMOLIBIO JCPCBa cnyqaﬁHoro OIIbITa

6.6

[IpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS PU PEILICHUN

3agad
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6.7

OnepupoBaTh MNOHSATUSMU: HUCIBITAHWUE, HE3ABHCUMBIE HCIIBITAHUS,
cepusi MCIBITAaHWW, YCIEX W HEyAaud; HAaXOOUTh BEPOSTHOCTU
COOBITHII B CEpUU HE3aBUCUMBIX HCIBITAHUN 1O IEPBOrO YCIEXa,
HAXOJIUTh BEPOSITHOCTU COOBITUI B CepuU UCTbITaHui bepHyu

6.8

OHCpI/IpOBaTI) IOHATUAMM: cnyqafIHa;I BCIIMYMHA, PpPacCIIpCaciICHuC
BGpOHTHOCTGﬁ, AuarpamMma pacrpCaciaCHus

['eomeTpust

7.1

OHCpHpOBaTB IMOHATHUAMMU: TOYKA, IIPAMasd, IMIOCKOCTDb

7.2

[IpyuMEHATP aKCHMOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX IpH
pELIEHUH T'€OMETPUYECKUX 3a1a4

7.3

Ol'IepI/IPOBaTB MOHATHUAMU: ITAPAJICIBbHOCTD U HNCPINCHAUKYIIAPHOCTD
IIPpAMBIX U IUIOCKOCTEH

7.4

KnaccuguimpoBaTs B3aUMHOE pPacloiIOKEHHE MPSIMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUAMH: ABYTPAHHBIM YroJl, TPaHHU JIBYIPAHHOIO
yria, pebpo ABYrpaHHOTO yria, JUHEWHBIA Yroj JBYTPAHHOTO yTia,
rpajsycHasi Mepa ABYTPaHHOIO yIJia

7.6

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BBIMYKJIbIM U HEBBITYKJIbIHA
MHOTOTPaHHHUK, 3JIEMEHTBI MHOTOIPaHHHKA, MIPaBUJIbHBIN
MHOTOTPaHHUK

7.7

Pacno3naBaTh OCHOBHBIEC BH/IbI MHOTOTPAHHUKOB (MUpaMuia, MpusMa,
MPSIMOYTOJIbHBIN MapalijiesienuIe 1, Kyo)

7.8

KnaccudunmpoBarb MHOTOTpaHHHMKH, BBIOMpasi OCHOBAaHUS IS
Kiaccupukanuu  (BBIMYKIbIE Y HEBBIMYKJIbIE MHOTOTPAHHHKU,
MpaBWIbHbIE MHOTOIPDAHHUKH, TPSAMBbIE W HAKIOHHBIE TIPU3MBI,
napasuiesIeTuneb)

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CCKyIas IIJTIOCKOCTD,
CCUCHNC MHOT'OI'PaAaHHHUKOB

7.10

OOBSICHATH TPUHIIUIIBI TOCTPOEHUSI CEYEHUH MHOTOTPAHHUKOB,
UCIIOJIb3YsI METOJ| CIIEIOB

7.11

CTpouTh ceueHUs: MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBINOJIHSTH
(BBIHOCHBIE) TUUIOCKHE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y
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7.12

Pematn 3aJlady Ha HaxXOXJICHUC TCOMCTPHUYCCKUX BCIWYHH II0
06pasuaM WK aJITOpUTMaM, IIPHUMCHAA HW3BCCTHLHIC AHAJIUTHUYCCKHC
MCTOJbI IIpU PCHICHHUM CTAHAAPTHBIX MATCMATHUYCCKUX 3ajlad Ha
BBIYHCJICHUC paCCTOﬂHHfI MCXKIY ABYMs TOYKaMH, OT TOYKH [0
HpHMOP'I, OT TOYKH OO0 IINIOCKOCTH, MCKAY CKPCIINBAOIMUMUCH
MIPpAMBIMHA

7.13

Pematn 3aJladyi Ha HaXO0XICHHUC TCOMCTPHUYCCKUX BCIWYHH II0
06pasuaM WK aJIrTOpUTMaM, IIPHUMCHAA HU3BCCTHLHIC AHAJIUTHUYCCKHC
MCTOABI IIPpH PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha
BBIYHUCJIICHUC YTJIOB MCXKAY CKPCHIMBAIOIMIUMHCS IIPAMBIMH, MCKIY
HpHMOﬁ " IINIOCKOCTBIO, MCKIY INIOCKOCTAMMU, ABYT'PAHHBIX YIJIOB

7.14

Beruncnare o0beMbl W IUIOMIAAM MOBEPXHOCTEM MHOTOIPAHHUKOB
(mpusma, mnUpamMuaa) C OpUMEHEHHEM  (OpMYyJ, BBIYHCISATH
COOTHOIICHUSI MEXAYy IUIOAJsIMU TOBEPXHOCTEH, OO0BEMaMu
MOI00HBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHATHIMHU: CHMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U
IJI0CKOCTh CHMMETPHUH, HEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBI

7.16

W3BnekaTp, npeoOpa3oBbIBATh U UHTEPIPETUPOBATH UH(POPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEICTaBICHHYIO Ha
yepTexax U pUCYHKax

7.17

[IpumeHaTH r€OMETPUYECKHE (bakTbI JUIS peueHus
CTEPEOMETPUYECKHUX 3a/1ad, IPEAINOJIATralolIuX HECKOJIbKO I1aroB
pEeLIeHNs, €CII YCIOBUS IPUMEHEHUS 3alaHbl B IBHOU opme

7.18

[IpumeHaTH IpocTeNIIne IIPOrPAMMHBIE cpeacrTna u
AIIEKTPOHHOKOMMYHHKALIMOHHBIE CUCTEMBI pu peleHun
CTEPEOMETPUYECKUX

3agad

7.19

[IpuBOANTH MpHUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE
Y )KU3HU, PACMIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
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7.20

[IpuMeHsATh MOJy4YEHHBbIE 3HAHUA HAa MPAKTUKE: AaHAIMU3UPOBATH
peanbHbIE CUTYallMd U MPUMEHITh U3YYEHHBIE MOHSTHUSL B Mpoliecce
MOWCKA pEelIEHUsT MaTeMaTU4YeCKh CPOPMYIMPOBAHHON MPOOIEMBI,
MOJICIUPOBATh  peajbHbIE CUTyalldd Ha SI3bIKE T'€OMETPHH,
UCCJENOBATh  INOCTPOEHHBIE  MOJEIM  C  HCIOJIb30BAHHEM
r€OMETPUYECKUX TOHATUA U TEOopeM, armaparta anreOpbl, pelmiarhb
MPAKTUYECKUE 3aJ]aui, CBSI3AHHBIE C HAXOXKJICHUEM IeéOMETPUUYECKUX
BEIIMYUH

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon IIpoBepsieMblii DIIEMEHT COJIEPKAHUS
1 Uuca v BBIYUCIICHHUS
PaunonansHbie yncna. OOBIKHOBEHHBIE U JECSITHUYHBIE IPOOH, MPOLIEHTHI,
OECKOHEYHbIE NEPUOAMYECKHUE JpoOH. ApHUPMETHUECKHE OIepaluu C
1.1 | pauMoOHadBHBIMM YHCIAMH, NPeoOpPa30BaHUs YHUCIOBBIX BBIPAKEHUU.
[Ipumenenue npoOell W MPOLIEHTOB JJisl PEIICHUsS NMPUKIAJAHBIX 33134 U3
PAa3JIUYHBIX OTPACJIEN 3HAHUMN U PEAJIbHOU KU3HU
JeiicTBuTenpHbIC Yynciia. PalnoHAIbHBIE M HPPAIMOHAIBHBIC YHCIIA.
19 Apudpmernueckue ornepanun c JNEUCTBUTEIbHBIMU YUCIIAMH.
' [TpuOn>xeHHbIe BBIYUCIICHUS, MpaBWIa OKPYIJICHUS, NMPUKUIKA U OLEHKa
pe3yybTaTa BEIYUCICHUM
Crenenp ¢ uenbiM  TmokazareneM. CrangaptHas Qopma  3amucu
JNeNCTBUTENHHOTO 4YHcia. Mcmonb3oBaHue moaxojsiied (Hopmbl 3amucu
1.3 JNEHUCTBUTEIBHBIX YUCEN Ui PELICHHs MPAaKTUYECKUX 3adad U
MIPEACTABIICHNS JAHHBIX
Apudmernueckuii KOpPEHb HaTypaJbHON CTEIICHU. HenicTBus
1.4 .
C apu(PMETHYECKUMU KOPHSIMHU HATypaJbHON CTENIEeHH
CuHHyC, KOCHHYC M TaHI'€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
1.5 aApKTAHI'€HC YMCIIOBOI'O ApryMEHTA
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHbIE TPeOoOpa30BaHUs
29 [IpeoOpa3zoBaHre TPUTOHOMETPUUYECKUX  BBIPAKEHUH. OcHOBHBIE

TPUTOHOMETPHUUECKHE (POPMYITBI
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VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHWE HEPaBEHCTBA.

2.3 Meton uHTEpBAJIOB
2.4 | Pemienue 1enbixX ¥ IpoOHO-pAIlOHATIBHBIX YPABHEHHUI U HEPABEHCTB
2.5 Pemenne nppanOHAIbBHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPUYECKUX ypaBHEHUI
[IpuMeHEHNE ypaBHEHN U HEPABEHCTB K PEMIEHUIO MATEMAaTUUECKUX 3a]1a4
2.1 W 3a]1a4 U3 PA3JINYHbIX 00JacTe HAYKH U PEabHOU KU3HU
3 Oyukunu u rpadpuKu
®OyHKIWs, criocoOsl 3aaanus GyHkiuu. ['paduk pyHkiuu. Bzaumuo
3.1 oOpaTHbIe (PYHKIIUN
5 OO6unacTh omnpesesieHdss U MHOXKECTBO 3HaueHuit GpyHkiuu. Hynmu QyHkiun.
3. [TpoMexyTKH 3HAKOTIOCTOAHCTBA. YeTHbIE U HEUETHbIE (QYHKIUU
CreneHHasi pyHKIMS C HaTypaJbHBIM U LEJbIM MOKa3aTesneM. Ee cBolicTBa u
3.3 rpaduk. CBoiicTBa 1 rpauK KOpHS N-Ol CTENEHU
TpuroHomeTpruyeckas OKpy>KHOCTb, ONPEIEIEHUE TPUTOHOMETPUUECKUX
3.4 (GYHKIMI YUCIOBOTO apryMeHTa
4 Hauana MaremaTH4eckoro aHain3a
ITocaenoBaTeIbHOCTH, CHOCOOBI  3aJaHUS MOCJIEJOBATEIILHOCTEH.
4.1 MOHOTOHHBIE MOCIEA0BATEILHOCTH
Apudmernueckass W TeoMeTpuyeckas  mporpeccud.  beckoHedHO
49 yObIBaromiasi  reomerpudeckas  mnporpeccus. Cymma  O€CKOHEYHO
' yObIBaromiet  reomerpuyeckod — mporpeccun.  dopmyna  CIOXKHBIX
IIPOLICHTOB.
Hcrnonb30BaHuE MPOrPECCUM [Tl PELICHUS PEAIbHBIX 3a]a4 PUKJIaTHOTO
Xapaxkrepa
5 MHoXkecTBa U JTOTHKA
MHoXxecTBO, onepaluuu HajJ MHOXecTBaMH. J{narpammbl Diinepa — BenHa.
51 [IpumMeHeHne TeOpeTHUKO-MHOKECTBEHHOIO —amnmapara Jjisi  ONUCaHus
' pealIbHbIX MPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3334 U3 APYTUX yUeOHBIX
IPEIMETOB
5.2

OHpCI[eJ'IeHI/Ie, TCOpEMaA, CIICACTBUC, JOKA3aTCIbCTBO
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Teopus BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpencraBienne ngaHHBIX C MOMOIIbI0 Tabmui W auarpamm. CpemHee
apumeTuyeckoe, MeauaHa, HauOOJbIIee W HaUMEHbIlee 3HAYCHUS,
pa3Max, JIUCTIePCUs U CTAaHJAPTHOE OTKJIOHCHHUE YUCIIOBBIX HAOOPOB

6.2

Cny4dailHple  SKCIEpUMEHTHI  (OMBITBI) W CIIy4yalHbIE  COOBITHUSL.
OnemeHTapHble COOBITHS (MCXOZbI). BeposTHOCTH CiaydailHOTO COOBITHS.
bnu3zocth 4acTOThl M BEpPOSTHOCTH COObITHMH. Ciy4ailHbIE OIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. BeposaTHOCTH COOBITHI B
OIIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Oneparun HaJl COOBITUSIMU: MepeceyYeHue, 00BeIMHEHHE,
MIPOTUBONOJIOKHBIE COObITHA. [luarpammbr Oinepa. dopMyna clioKeHUS
BEPOSITHOCTEN

6.4

YcnoBHas BEPOATHOCTh. Y MHOKEHHE BEPOSTHOCTEW. JlepeBO CilydarlHOro
skcrepumenTa. Gopmyria MmoaHo BepossTHOCTU. HezaBucumbie cOObITHS

6.5

KoMOunatopHoe npaBuio yMHoxkeHus. [lepectaHoBkU U pakropuai. Yucio
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma Herotona

6.6

bunapHbiii  ciyyaliHbId  ONBIT  (MCHBITAHUE), YyCcOeX ¢ Heyjaaua.
HesaBucumeblie ucnbitanus. Ceprsi HE3aBUCUMbBIX HCIIBITAHWI A0 MEPBOTO
ycnexa. Cepust HE3aBUCUMBIX UCTIbITaHUN bepHyimn

6.7

CnyuvaitHasgs BennunHa. Pacnpenenenne  BeposTHOcTed.  [[marpamma
pacupenenenus. IIpumepsl pacnpeneeHui, B TOM YUCIE T€OMETPUUYECKOE
1 OMHOMHAJILHOE

['eomeTpus

7.1

OcHoBHbIE TOHATUS  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHH:

AKCHUOMBI CTCPCOMCTPHUH U CIICACTBUA U3 HUX

7.2

B3auMHOe pacrnonoxeHue MNpsMBIX B MPOCTPAHCTBE: IEpPECEKarOLIUecs,
napajuiesibHbIe U CKpelIuBaromuecs npsmMele. [lapanienbHocTh TpsiMbIX
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U IUIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIbHBIE NPSIMBIE B IIPOCTPAHCTBE,
[IapajuIeNIbBHOCTh TPEX MPAMBIX, NAPALICIBHOCTh NPSIMOM M IUIOCKOCTH.
YIiel ¢ COHampaBJICHHBIMH CTOPOHAaMH, YrOJ MEXAYy NpSIMBIMU B
npocTpaHcTBe. llapamnenbHOCTh MIIOCKOCTEW: MapajulelIbHBIE IUIOCKOCTH,
CBOMCTBA IIapaJuICNIbHBIX IUIOCKOCTEN. IIpocTtenmme npocTpaHCTBEHHBIE
¢Gurypsl Ha IUIOCKOCTH: TETpajlap, KyO, HapajuielenuIie]l, MOCTPOCHUE
CCUCHUM

7.3

[lepneHAMKYIIAPHOCTD IPSIMOM M IUIOCKOCTH: NEPIEHIUKYISIPHBIE IIPSIMBIC
B IIPOCTPAHCTBE, MNPSIMbIE NaApaUICIbHBIE W NEPHEHAUKYISPHBIE K
IUIOCKOCTH, MPU3HAK NEPIECHAUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TeOpeMa
O NPAMOU MNEPIEHAUKYJSIPHOW IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ
MEXKIy MNPSIMOM M IUIOCKOCTBIO, JABYTPAHHBIA YTOJ, JIMHEWMHBIM YIoJl
JIBYI'PAaHHOTO yria. llepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
710 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 IUIOCKOCTH, MPOEKUHs (DUTYpPBI
Ha IIJIOCKOCTb. IleprieHAMKYIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
IIEPIICHIUKYJIAPHOCTH  IBYX  Iulockocten.  Teopema o Tpex
MEPIECHINKYJIAPAX

7.4

[IoHsiTME  MHOTOIpDAHHHKA, OCHOBHBIE  JJIEMEHTHl  MHOTOIPAaHHUKA,
BBIITYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, PA3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: n-yronpHass mpusMa, I'PaHd M OCHOBAHUS IPU3MBI, IpsAMas U
HaKJIOHHAas TpPU3Mbl, OOKOBas U TIOJIHAsI TOBEPXHOCTh IPHU3MBI.
[Tapaiutenienuiiesr, NPAMOYTOJbHBIM MapajuIesIeNUIe]] U €ro CBOMCTBA.
[Iupamuga: n-yrojiibHas mNOHpamMuaa, TIPaHXU U OCHOBAHUE NHUPAMUIBI,
OOKOBasg W TOJIHAS TMOBEPXHOCTh MUPAMUJbI, TPABUJIbHAS U YyCEUYEHHAas
nupaMmuaa.  ODJIEeMEHThl  Npu3Mbl W nupamuasl.  [IpaBunbHbIC
MHOTOTPaHHHUKU: TIOHSTHE TMPABUIBHOTO MHOTOTPAHHUKA, MPaBUIbHAS
Mpr3Ma W NpaBWIbHAs NUpaMHUAa, MpaBWIbHAS TPEYTOJbHAs MUpaMUIa U
npaBWIbHBIM  TeTpadap, KkyO. IlpencraBneHme o0  MpaBUIIBHBIX
MHOTOTPaHHHUKAX: OKTaj’Jp, AOACKadAp U ukocada CedeHus NpU3MbI U
MIAPAMU/TbI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSIMOU,
MJIOCKOCTU. DJIEMEHThl CUMMETPUM B MHUpPaMHAAX, Mapajuleenunenax,
MPaBUJILHBIX MHOTOTPaHHUKAX
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Bbruncnenue 37€MEHTOB MHOTOTPAaHHUKOB: pedpa, AUaroHaid, YIJIbL.
[Tnomans OOKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTHU MPSIMON MPU3MBI,
IUIONIA/Ib OCHOBAHUM, TeopeMa 0 OOKOBOI NMOBEPXHOCTU MPSIMOW MPU3MBI.

7.6 [Tnomanb OOKOBOW IMOBEPXHOCTH M ITOBEPXHOCTH MPABUIBLHOW IMHPAMHUIBI,
TeopeMa O TUIoIaAn ycedueHHOW mupamunbl. [lorstue 06 ooveme. OObeM
TUPAMUJIBI, TIPU3MBI

77 [Tomobubie Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXIY IUIOMIAISIMU

MTOBEPXHOCTEH, 00BEeMaMH TTOT00HBIX TeIT

11 KJJACC IIpoBepsiemble TPeOOBaHMSA K pPe3yJIbTATAM OCBOCHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM NPOrPaMMBbI

Kon IIpoBepsieMble PEIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
MPOBEPSAEMOTO 00pa3oBaTEIbLHON MTPOTPaMMBbI CPETHETO OOIIEro 00pa3oBaHUs
pe3yJbrara
1 Yucna u BEIYUCIICHUSA
OnepupoBaTh MOHATUAMHA: HATYPAIBHOE, LIETOE YHUCIIO; UCTIOJIb30BaTh
1.1 IIPU3HAKU JEIMMOCTH LIEJIBIX YHUCEII, PA3JIOKEHNUE YUCIla Ha IIPOCTHIE
MHOYUTEIH ISl PELICHUS 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM
13 OnepupoBatb NOHATUSAMMU: jgorapudM 4Yucia,
' JECATUYHBIC U HATypaJIbHbIE JIOTapu(PMbI
2 YpaBHEHUS U HEPABEHCTBA
[IpumeHsTh CBOWCTBAa CTENEHW MJisi TPeoOpa3oBaHUs BBIPAKECHUIA,
2.1 ONEPUPOBATH NOHATUSAMMU: MTOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoInonHITh NpeoOpa3oBaHus BEIPAKEHUMN, COIEpKAIIUX JOrapu(pMbl;
95 OIEPUPOBATH NOHATUSAMMU: Jorapudmuyeckoe
' YPaBHEHHE U HEPABEHCTBO; pemarb OCHOBHBIE
THUIIbI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB
2.3 HaxoauTe pemenus npocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MOHATUSMU: CHCTEMA JIMHEHHBIX YpaBHEHUN M €€
2.4 pelIeHue; UCIOIb30BaTh CHUCTEMY JIMHEHWHBIX YPaBHEHUM s
peleHus MPaKTUHYECKUX 3a1a4
25 Haxomute pemeHuss MPOCTEUIIMX CUCTEM U COBOKYIIHOCTEH

PalMOHAJIBHBIX YPABHEHU U HEPABEHCTB
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2.6

MonenupoBaTh peaabHble CUTYallMM HA SI3bIKE aiareOpbl, COCTaBIIAThH
BBIDQ)KEHUS, YPABHEHHUsS, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO
3aJa4d, HCCIIEJOBAaTh IIOCTPOEHHBIE MOJEIH C HCIHOJIb30BAHUEM
anmapara anreOpbl

Oynkunu u rpapuKu

3.1

OmnepupoBaTh MOHATHAMH: Tepuoandeckas (yHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIUH, TOYKU SKCTpEMyMa (PYHKIIHH, HAUOOJIbIIIee
¥ HauMeHbIlee 3HauYeHUs (YHKIUU Ha MPOMEXKYTKE; HCIIOJIb30BaTh
UX JUISL ucciaenoBanus GyHKIUH, 3a1aHHOM rpa@uKom

3.2

OnepupoBathb MOHATUSAMMU: rpa@ukd  MOKa3aTeIbHOM,
jgorapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIHI; U300pakaTh UX
Ha KOOPAMHATHOM IIJIOCKOCTH W MUCIIOJIB30BaTh JJISI PEIICHUS
YPaBHEHUU U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPJAMHATHOM IUIOCKOCTH TpauKH JUHEHHBIX
YPaBHEHUN M HMCIOJIB30BaTh WX IS PELICHUS CHCTEMBI JIMHEWHBIX
YpaBHEHUU

3.4

Hcnonb3oBath rpaduku (GyHKUMNA )1 UCCIAEAOBAHMS MPOLECCOB U
3aBHCUMOCTEN U3 IPYruX y4eOHBIX TUCHUIUINH

Hauana maTemMaTnueckoro aHajimsa

4.1

OnepupoBarh MNOHATUAMM: HeNpepbiBHAS (YHKLMS, MPOU3BOIHAS
(YHKIMHM; MCIOJB30BaTh TI'E€OMETPUUECKHH M (U3NYECKUH CMBICI
IIPOU3BOTHOM ISl PELICHUS 3a/1a4

4.2

HaxoauTh mnpOM3BOJAHBIE DJIEMEHTApHBIX (YHKIMM, BBIUUCIATH
MPOU3BOIHBIE CYMMBI, TPOU3BEIEHUS, YACTHOTO (PYHKIUI

4.3

Hcnonp30BaTh MPOM3BOJAHYIO JJIsl HUCCIENOBaHMS (PYHKIMHM Ha
MOHOTOHHOCTb M OJKCTPEMYMBI,  IMPUMEHATH  PE3YJIbTAThI
UCCJIEIOBaHMSI K TOCTPOEHUIO TpauKOB

4.4

Hcnons30BaTh IMPOU3BOAHYIO JJIA HAXOXKACHUS HAWMITYUIICTO PCIICHUA
B IIPUKJIAJHBIX, B TOM YHCJIC COIUAJIBbHO-9KOHOMHWYCCKHUX, 3aa4ax

4.5

OmnepupoBaTh MOHATUSIMH: IEPBOOOpPa3HAsi U HWHTErpasl; MOHUMAThH
reoOMeTpUYecKuid U (PU3NUECKUN CMBICI MHTErpasa
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Haxonuth mnepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCITH

4.6 .
uHTerpan no popmyne Herotona — Jleitbuuna
Pemats MIPUKJIATHBIC 3aa4H, B TOM qucIie
4.7 COLIMAJIBHOAKOHOMHYECKOTO U (PU3MUECKOT0 XapaKTepa, CpeCTBAMU
MaTeMaTHYECKOT0 aHan3a
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIydyaHOW BEJIMYUHBI TIO
' pacnpeieNIeHUIO WK ¢ TTOMOIIBIO IUarpaMm
OmneprpoBaTh TMOHATHEM MAaTEMaTHUYECKOTO OXHIAaHUWS, MPUBOIUTH
5 9 OpUMEpPHl TOTO, Kak MPUMEHSETCS MaTeMaTHUYeCKoe OXKHJIaHHe
' CIIy4ailHOM BEIMYWHBI, HAXOJUTh MaTEeMAaTHYECKOE OXKUIAHHE TII0
JTAHHOMY pacIpeieIeHHIO
5.3 HmeTs mpeacTaBieHne 0 3aKOHE OOJIBIINUX YHCET
5.4 HmeTs mpeacTaBieHrne 0 HOpMaabHOM pacmpeeieHuu
6 ['eomeTpus
OnepupoBaTh  MOHATHSIMH:  LUJUHAPUYECKAsT  TMOBEPXHOCTH,
oOpasymolye MWIMHAPUYECKON MOBEPXHOCTH, IUIUHAP, KOHUYECKas
6.1 MOBEPXHOCTh, OOpa3ylolue KOHMYECKON TOBEPXHOCTH, KOHYC,
chepruueckasi MIOBEpXHOCTh
6.2 Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUS
6.4 KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MI0CKOCTH
OmnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA,
6.5 BBICOTA CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOIO CJO4,
BBICOTA I1IaPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Beraucisate 00beMBl M TIJIOMIAM TOBEPXHOCTEW TEJ BpalllCHHUS,
' TreOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyI
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy U
6.7 OTMMCaHHBIA OKOJIO cdephl, chepa, BOUCAHHAST B MHOTOTPAHHUK WA

TCJIO BpallICHUA
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6.8

BorauciasiTe COOTHONIEHUS MEKITY IUIOIIAISIMU
MOBEPXHOCTEN U 00beMaMu MTOAOOHBIX Tell

6.9

N300paxaTs u3ydyaemMbie QUTYphI OT PYKH U C IPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbIMONHATE (BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEeMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpaIeHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh UH(POPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha
YepTeKax U pUCyHKaxX

6.12

[IpumenaTH r€OMETPUYECKHE (akThI TUISL peneHus
CTEPEOMETPUYECKHUX 3a/1ad, IPEAINOJIAraloliuX HECKOJIbKO II1aroB
pelIeHus, €ClIM yCIOBHS IPUMEHEHHMS 3aJ]aHbl B SIBHOU popMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINOJTHATE IEHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHHS BEKTOPOB U
YMHOKCHHS BEKTOpa Ha YUCJIO0, OOBSICHATh, KAKUMH CBOWCTBAMH OHHU
00J1a/1a10T

6.15

[IpuMeHATH ITpaBUIIO MapajuiesIenuIle1a IIPU CI0KEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JE€KAPTOBBI KOOPAUHATHI B MTPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpa, YTOJ MEXAY BEKTOpaMH, CKaIPHOE HPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI

6.17

Haxonutbe cyMMy BEKTOpPOB U NMPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJI
MEXy BEKTOpaMH, CKaJIsIPHOE NPOU3BEACHHUE, PACKIIAAbIBATh BEKTOP
M0 JIBYM HEKOJUIMHEApHbIM BEKTOpaM

6.18

3agaBaTh MIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPJIMHAT

6.19

Pemate mnpocreimme TreoOMETpUYECKHE 3aJadyd Ha NPUMEHEHUE
BEKTOPHO-KOOPJIMHATHOT'O METO/Ia

6.20

Pemarsn 3aJa4 Ha JOKa3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUN U
HaXO0XICHHUC ICOMCTPHUUCCKHUX BCINYHUH 1o 06pa3uaM nJIn
AJIropuT™MaM, NIpUMCEHAA NU3BECTHBIC MCTOALI IIPU PCIICHUN

CTaHJapPTHBIX MATCMATUYCCKUX 3a1a4
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6.21

[TpumensTh npocTrenime porpaMMHbIe CpelcTBa u
AIEKTPOHHOKOMMYHUKAIIMOHHbIE CUCTEMBI npu pelieHuu
CTEPEOMETPUUECKUX

3aja4

6.22

HpI/IBO,ZII/ITL IMPpUMCPBI MATCMATUYICCKUX SaKOHOMepHOCTCﬁ B ITpHUPOAC
H )XU3HH, PACIIO3HABATDH IIPOABJICHHUC 3dKOHOB I'COMCTPHU B HCKYCCTBC

6.23

[IpuMeHsATh MOJYYEHHbIE 3HAHHUS Ha NPAKTUKE: aHAIU3UPOBATH
peanbHble CUTYallMM W NPUMEHSTh W3YUYEHHBIE MOHATUS B IPOLECCE
MOKUCKAa pEIICHUS MaTeMaTH4eCKH CHOPMYITUPOBAHHON MPOOIIEMBI,
MOJEIIPOBaTh  pPEANBHBIE CUTyallMH Ha S3BIKE TE€OMETPHH,
UCCIENOBATh  IIOCTPOCHHBIE  MOJACIM  C  HCIOJIb30BAHUEM
T€OMETPUYECKUX TMOHATHM M TEOpeM, almapara ajiredpbl, pemarhb
IIPaKTUYECKHE 3a7a4M, CBSI3AHHBIE C HAXOXKJICHHEM I'€OMETPUYECKUX
BEJIMYUH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblii JIEMEHT COEPHKAHUSA
1 Uuca v BBIYUCIICHHUS

1.1 HarypansHnbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHACEI

1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTenaeM. CBOKWCTBA CTENICHU

1.3 | Jlorapudm uucna. Jlecaruunpie ¥ HATYpaJIbHbBIC JOTAPUPMBI
2 YpaBHEHUS U HEPABEHCTBA

2.1 [IpeoOpa3zoBaHue BbIpaXXEHH, COAEPIKAITUX JTOrapru(Mbl

’5 [TpeoOpa3zoBanue BbIpaX)eHH, COEPIKALIMX CTENEHH C PAllMOHAIBHBIM
' noKasaTeyieM

2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 | Tloka3zaTenbHble YpaBHEHUS U HEPABEHCTBA

2.5 | Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA

26 CucTteMbl JIMHENHBIX ypaBHEHUH. PellieHrne NpukiaaHbiX 3a1a4d ¢ TOMOUIbIO

CUCTEMBI JIMHEUHBIX YPAaBHEHUN
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2.7

Cucremnl COBOKYITHOCTH palilMOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

[IpumeHeHne  ypaBHEHMM, CHUCTEM W  HEPABEHCTB K  PELICHUIO

2.8 | MaTeMaTMYeCKHUX 3a/ay U 3a]a4 U3 pa3IMyHbIX 00JacTel HaAyKU U peasbHON
AKU3ZHH
3 Oynkunu u rpadpuKu
Oyukuusa. Ilepuoanueckue ¢yHkiuu. [IpoMexxyTku MOHOTOHHOCTHU
31 ¢yHkn. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbomsiiee
U HaMEHbIIIee 3HaUeHnEe (YHKIIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U TpapuKu
3.3 [Toka3zaTenbHas u Jorapupmuueckas GQyHKINN, UX CBOWCTBA U rpaduKu
Hcnonb3oBanue rpadukoB QYHKIMN JUIsl pEIICHUsS] YPaBHEHUN U JIMHEHHBIX
34 CUCTEM
Hcnonb3zoBanue rpadukoB (PYyHKUUN I UCCIEAOBAHMS IPOLECCOB U
3.5 | 3aBUCUMOCTEH, KOTOpBbIE BO3HMKAIOT IIPU PEIICHUM 3a1ad U3 JAPYIux
y4€OHBIX MPEAMETOB U PEATbHOMN )KU3HU
4 Havana MaremaTH4yeckoro anaiamnsa
4.1 HenpepoiBHble (yHKIMHA. MeTO MHTEPBAJIOB JIsl PEILICHHs] HEPABEHCTB
[IpownsBoaHas bynkuu. ['eomerpuueckuii u buznyeckuit
4.2 CMBICJI IPOU3BOJHOMN
43 [IpousBoaHble  dneMEHTapHBIX  (QyHKIUIA. DopMynbl  HAXOXKACHUS
' MPOU3BOJHON CYyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIIUN
[IpumMeHeHnne mpou3BOAHON K UCCIIEIOBAHNIO (PYHKIIMIA HA MOHOTOHHOCTh U
4.4 | dkcTpeMyMmbl. HaxoxaeHue HaumOOJbIIET0O M HAUMEHbBILErO 3HAYEHUs
(GyHKLIHU Ha OTPE3Ke
[IpumeHeHne MPOU3BOAHOW Il HAXOXKIEHUS HAWIY4YIIEro peuieHus B
4.5 | IPUKIAIHBIX 3a/Jadax, I ONpPEAENIEHHUs CKOPOCTH Ipolecca, 3aJaHHOTO
dbopmyoi unu rpagpukom
4.6 [TepBooOpaznas. Tabnuira mepBooOpa3HBIX
47 WNuterpan, ero reoMeTpuueckuid W (Qusnueckuil cMmbici. BeruucieHue
' uHTerpana no gpopmyne Hetorona — JleitOnuia
5

Teopust BEpOATHOCTEN U CTATUCTUKA
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5.1

UucnoBble XapakTEPUCTUKM CIy4alHBIX BEJIWYMH: MaTeMaTH4ECKOE
O’KMJIAHUE, UCIIEPCUS U CTaHIAPTHOE OTKIOHEHHUE. [Ipumepsl npumeHeHus
MAaTeMaTUYECKOTO0 OXXUIAHWsA, B TOM YHUCJIE B 3aJa4ax U3 ITOBCEIHEBHOMN
XKU3HU. MaremMaTudyeckoe OXujaHue OWHApHOW CIy4yalHON BEIUYMHBI.
Marematnyeckoe OKHJIaHNE CYMMBI CIIy4alHbIX BEJINYMH.
MaremMaTtnyeckoe  OXHMJIaHHE€ W JUCHEPCUS  TIEOMETPUYECKOIO U
OMHOMHAIIEHOTO

pacnpeneneHuin

5.2

3akoH OOJIBPIIMX 4YHCE W €ro pojib B HayKe, MPUPOAEC M OOIIECTBE.
Br160pouHbBIN METOT HCCIEAOBAHMI

5.3

[IpuMepbl HENPEPBIBHBIX CIy4YalHBIX BeNWYWH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3a1auu, IPUBOIAIIME K HOPMAJIBHOMY PACIIPEEIICHHUIO.

[ToHsiTHE O HOPMAIBHOM pacnpeieICHUN

['eomerpus

6.1

[{nnmuHapruyeckas MOBEPXHOCTb, oOpa3yrouue HUJIMHAPUYECKON
IIOBEPXHOCTH, OCh HUJIUHAPUYECKON TOBEPXHOCTU. L[MIIMHIp: OCHOBAaHMS U
OO0KOBasi MOBEPXHOCTh, 00pa3yrolas U 0Ch, MIIOMIA b OOKOBOM U MOJIHOM
MIOBEPXHOCTHU

6.2

Konunueckasi moBepxHOCTh, 00pa3yoIIre KOHUMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW IOBEPXHOCTU. KOHyC: OCHOBaHME W BEPLIMHA,
oOpazywomiasi ¥ OCh, IUIOIIAJb OOKOBOW U TMOJHOM MOBEPXHOCTH.
VYcedeHHBI KOHYC: 0Opa3ylolide ¢ BBICOTa, OCHOBAaHHUSI M OOKOBas
MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JdaMeTp, IJIONIagb MOBEPXHOCTU CPEpHI.
B3aumMHoe pacnonokenue cdepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
cdepe, mwomaab chepsl

6.4

N306paskeHne Ten BpalleHus Ha IIIOCKOCTH. Pa3BepTka muinHapa U KOHyca

6.5

KomOunanuun TE1 BpalleHus | MHOTOI'PaHHHUKOB.
MHoOTrorpaHHMK, ONMKUCAaHHbIN 0KO0JIO cdepsl, cdhepa, BIUCaHHAs B
MHOTOI'PaHHHUK, WM TEJIO BpALICHUS

6.6

[Tonsarne o6 o6beme. OCHOBHBIC CBOWMCTBA 00BeMOB Tein. Teopema 00
o0BeMe TPSMOYTOJIBHOTO TMapajulefienuiesa U cieacTBus u3 Hee. O0bemM
MUIMHAPA, KoHyca. O0beM 11apa v wiomanasb chepsl

6.7

[Tomo6ueie Tema B mpocTpaHcTBE. COOTHOIIEHUS MEXKAY IUIOMAIIMU
MTOBEPXHOCTEH, 00beMaMu MTOAOOHBIX TEI
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6.8

CeueHuss mumuHApa (MapauieNbHO M NEPHEHAMUKYJISPHO OCH), CEYEHMS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M IPOXOJSIIEEe Yepe3 BEPLINHY),
CeueHus 1apa

6.9

BekTtop Ha miockocth M B mpocTtpaHcTBe. ClOKEHHWE W BBIYUTAHUE
BEKTOPOB. Y MHOXXCHUE BEKTOpA Ha 4UCI0. Pa3imolkeHue BEKTOpa IO TpeM
HEKOMILIaHAapHBIM BekTopaM. [IpaBuiio nmapayuenenunena. Pemenue 3anadg,
CBSI3aHHBIX C IPUMEHEHUEM IPABWII JEHCTBUN ¢ BEKTOpaMU

6.10

[IpsmoyrosibHass cucremMa KOOpAMHAT B mpocTtpaHcTBe. KoopauHatel
BekTopa. IIpocreiimme 3agadyn B KOOpAMHATaX. YTOJI MEXIY BEKTOPAMHU.
CkaysipHOE NIPOU3BEICHNE BEKTOPOB. BhIUKCIIEHNE YITIOB MEXy IIPSIMBIMHU
U MIocKoCcTAMU. KoOpAMHATHO-BEKTOpPHBI METOA TpH  PELICHUU
reOMETPUYECKUX 3a]a
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MNEPEYEHD (KOJUD®UKATOP) IPOBEPSEMBIX TPEGOBAHUN K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U JIEMEHTOB
COAEPXKXAHUA ITO MATEMATHKE

Jl7is mpoBeeHUs €IMHOTO TOCYIapCTBEHHOTO 3K3aMeHa M0 MaTeMaTuke (Jaigee —
EI'D mo wMareMaTuke) HCHONB3YyeTCS TiepeueHb (Koau(ukaTop) MPOBEPSIEMBIX
TpeOOBaHUII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBI
cpemHero o0rmiero oopasoBaHus U 3eMeHTOB coiepxkaHus. [lpu mposenennn EI'D mo
MaTeMaTuKe 0a30BOro ypOBHS M3 mepeuHs (KoaudukaTopa) BBIOMPAOTCS IO3UIINH,
COOTBETCTBYIOIIME (eaepanbHoil pabouelt mporpamMme Mo maTeMatuke (0a30BbIN
YPOBEHb)

IIposepsiembie Ha EI'D mo MmaremaTuke Tpe0OBaAHUA K pe3yJibTaTaM 0CBOCHMS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbI CpeIHEro 0011ero 00pa3oBaHuUA

Kon [IpoBepsiembie TpeOOBAHMS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
IPOBEPSEMOTO OCHOBHOM 00pa30BaTeIbHOIN MPOTPaMMBbI CPETHETO OOIIETO
TpeOOBaHMs oOpa3zoBaHus
1 Brnanenne mMerogamMu q0Ka3aTelbCTB, AITOPUTMAMH PEIICHUS 3a7ad;

yMeHue (popMyIHpOBaTh U ONEPUPOBATH MOHATUSIMHU: ONpPEICICHUE,
aKcuoMa, Teopema, CIeJICTBUEe, CBOMCTBO, MPU3HAK, 10KA3aTEIbCTRO,
paBHOCWIIbHBIC  (OPMYJIUPOBKH;  TPUMEHITH  HX;  yYMCHHE
dbopMyIMpoBaTh O00paTHOE W IPOTHUBOIOJIOKHOE YTBEP)KICHHE,
MPUBOANTh TIPUMEPHl M KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ
MaTeMaTU4YECKON WHYKIWU; IPOBOJIUTH JTIOKa3aTeNbHbIC
pacCyXJieHusT TpU PEIICHUH 3a7a4, OIEHUBATH JIOTMYECKYIO
MPaBUJIBLHOCTh PACCYKJICHHWA, YMEHHE OIECPHPOBATH TTOHSATHSIMH:
MHOKECTBO, MOJAMHOKECTBO, OMEpallid HaJ MHOKECTBAMH; YMEHHE
WCITOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT I OIHUCAHUS
peaIbHBIX MPOIECCOB M SBIICHUN M TIPU PEIICHUH 3a/1a4, B TOM YHCIIe
U3 JIPYruX y4eOHBIX MPEAMETOB; YMEHHE ONEPHPOBATH MOHATHUSIMHU:
rpad, cBs3HBIN rpad, AepeBo, MUK, Tpad Ha IIIOCKOCTH; YMEHHUE
3aJ1aBaTh M OMUCKHIBAThH Tpadbl pa3IMIHBIMU CITIOCOOAMU;

WCIIOJIB30BaTh Tpadbl IpH PEIICHUH 3a7a9
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YMeHue onepupoBaTth MOHATHSIMU: HATypalbHOE YHUCIIO, LEJIOE
YHCJIO, CTENEeHb C IEJbIM T[OoKa3aTejleM, KOpEHb HaTypajlbHOU
CTENIEHU, CTENEeHb C palMOHAIBHBIM I[IOKA3aTEleM, CTENEeHb C
JEHCTBUTETHLHBIM TIOKa3aTesIeM, JIorapudmM dncia, CHHYC, KOCHHYC H
TaHTEHC

IIPOU3BOJIBHOIO YHMCJA, OCTATOK IO MOJIYJIIO, PAalMOHAIBHOE YHUCIIO,
UPPAaLlMOHATIBHOE  YHUCJIO, MHOJKECTBA  HATyPAJIbHBIX, LEJBIX,
pallMOHAJIBHBIX, JEUCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKU JACTUMOCTH, HAUMEHBIINN OOLIUI IEIUTENh U HAUMEHBLIEE
obmiee KkpatHoe, anroputM EBkimga npu pelieHud  3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU IMO3ULMOHHBIMU CHCTEMAaMH CUUCIICHMUS;
YMEHHME BBINOJHATh BBIUMCICHUE 3HAYEHMH M IpeoOpa3oBaHus
BBIDOKEHU CO CTENEeHsSMU M JorapupmMaMu, MOpeoOpa3oBaHUs

OpOOHOpAlIMOHANBHBIX ~ BBIPAKEHUN;  yMEHHE  OIEPUpPOBAThH
MOHSTUSMHU: TIOCJIEIOBATEIBHOCTh, apudMeThdecKass Mporpeccus,
reOMeTpUYEeCcKast porpeccus, OECKOHEYHO yObIBaromas
reoMeTpuyecKas porpeccus; yMEHHE 3aJ1aBaTh

MOCJIEA0BAaTEILHOCTH, B TOM YHUCJIE C IOMOUIBIO PEKYPPEHTHBIX
dbopmys; yMEHHE OINepupoBaTh MOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE ~ KOMIUIEKCHBIE  YHCIA, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO  4YMciia, (¢opmMa 3aluCh KOMIUIEKCHBIX  YHCEll
(reomeTpuueckasi, TPUTOHOMETpHUUYECKasi M ainreOpandeckas); yMeTb
NPOU3BOJIUTh  apu(PMETHUYECKUEe JIEUCTBUA C  KOMILUIEKCHBIMU
YUCJIaMU; IPUBOJIUTH PUMEPHI UCTIOJIb30BAaHUS KOMITJIEKCHBIX YUCET;
ONEPHUPOBATh MOHATHAMU: MaTpuua 2 X 2 u 3 X 3, onpeAenuTeNb
MaTpHIIbl, TEOMETPUUECKUN CMBICIT OTIPEACIIUTEIIS

Ymenue ONEPUPOBATH MOHATHSIMU: palHOHAIIbHBIE,
UppalroHalIbHbIe, MOKa3aTeIbHbIe, CTENEHHBIE, JIorapupmMuuecKue,
TPUTOHOMETPUYECKAE YPAaBHEHUsS M HEPABEHCTBA, HMX CHUCTEMBI,
YMEHHE OIEpUPOBATH IOHATHUSAMH: TOXIAECTBO, TOXKIECTBEHHOE
npeobpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUU U
HEPABEHCTB, PAaBHOCWIBHOCTb YPaBHEHUM, HEPABEHCTB M CHUCTEM;
YMEHHE pelaTh ypaBHEHHWs, HEPABEHCTBA U CUCTEMBI C MOMOIIBIO
Pa3JINYHBIX IIPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
IapaMeTpoM; MPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pellieHrsT MaTeMaTHYeCKUX 3ajad U 3a/ad M3 pa3InyHbIX oOsactei
HayKH U pEAIbHOW JKU3HU
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YMeHue omnepupoBaTh MOHATUAMU: (YHKIMS, YETHOCTh (DYHKLUH,
NEPUOANYHOCTD byHKUINH, OTPaHUYEHHOCTD byHKUINH,
MOHOTOHHOCTh (YHKIUH, HIKCTPEMYM (PYHKIUHU, HAUOOJbIIEE W
HauMEHbIllee 3HAUeHHUS (YHKIUU Ha TMPOMEXKYTKE, HEMpephIBHAS
byHKUMs, acuMnToThl Tpaduka GyHKIMM, TepBas MW  BTOpas
npou3BoAHas (YHKIMH, TEOMETPUYECKHMM U (PUIUUYECKHI CMBICT
MPOU3BOJHOM, IEepBOOOpa3Hasi, ONPEJCICHHBIA HHTErpall, yMEHHE
HAaXOJUTh AaCUMNTOTHI Tpaduka QYHKIUU; yMEHUE BBIYUCISTH
IPOU3BOJHBIE CYMMBI, MPOU3BEACHHS, YaCTHOTO M KOMIIO3HUIIMH
GbyHKIMA, HAXOIUTh

ypaBHEHUE KacaTelbHOM K Tpaduky (yHKIMU; YMEHHE HAaXOJUTh
IPOU3BOJHBIE 3JIEMEHTApHBIX (QYHKIUI; yMEHHE MCIIONb30BaTh
MPOU3BOAHYIO ISl UCCIEAOBAHUS (DYHKIMI, HAXOIUTh HAUOOJbIINE
Y HaMMEHbIIUE 3Ha4Y€HUs (QYHKUUH; CTPOUTH I'papK MHOTOUJIECHOB
C UCIOJIb30BAHUEM allllapaTa MaTEMaTUUYECKOTO aHAJIN3a; MPUMEHSTh
OPOU3BOAHYIO  JUISl  HAXOXKACHHWS  HAWIy4dlIero pelIeHHs B
OPUKIAJAHBIX, B TOM 4YHCJIE COLHAJBHO-DKOHOMHYECKUX U
dbu3nyecknx 3ajayax; HAXOAUTh IUIOMAAU U OOBEMbl (QUTYp C
NOMOILBIO MHTETpana; NPHUBOAUTH IPUMEPHl MAaTEMaTHYECKOIO
MOJICJIMPOBAHUS C TOMOIIBIO MU PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATUAMH: Tpaduk GyHKIUM, OoOpaTHas
byHKIMS, KOMIO3UIUs QYHKIUH, JTUHEWHAsT QYyHKINS, KBaIpaTHIHAS
GbyHKUMS,  pauMOHaiIbHAs  (QYHKUUSA,  CTENEeHHas  (yHKIMS,
TpUTOHOMETpUUYECKHEe (YHKIIMHU, OOpaTHbIE TPUTOHOMETPUUECKUE
GyHKUMM, TOKa3zaTenbHas W Jorapudpmuyueckas (QyHKIUU; YMEHUE
CTPOUTH IpaUKU U3YyUEHHBIX (PYHKIIUH, BBIIOIHATH IPeoOpa30BaHUs
rpa@ukoB  (QYHKIMH, WCMIOIB30BaTh Tpaduku s HU3yUYCHUS
MPOIIECCOB U 3aBUCUMOCTEH, TP PEIICHUH 33]a4 U3 IPYTHX yU4eOHBIX
OpeIMETOB W 3a/lady W3 pealbHOM KM3HH; BbIpaXKaTh (popmyraamu
3aBHCHUMOCTH MEXIy BEJIMYWHAMHU; WCIIOJNb30BaTh CBOWCTBA W
rpadvku QYHKIHA IS pelIeHUs] ypaBHEHUH, HEPABEHCTB U 3a/1ay C
napaMeTpamu; u300paxkaTb Ha KOOPAMHATHOM TMIIOCKOCTH MHOXECTBA
pElIEHN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM
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YMeHue pemaTth TEKCTOBBIE 3a/1a4M Pa3HbIX THUIIOB (B TOM YHCIIE Ha
IPOLIEHTHI, JOJIM U YaCTH, HA IBH>KEHHE, pabOTy, CTOUMOCTh TOBAapPOB
U yCIyI, HaJOrW, 3aJayd U3 o0JacTU YIpaBJICHUS JIMYHBIMU U
CeMEMHbIMU (DMHAHCAMU), COCTaBIATh BBIPAXKCHHS, YpaBHEHHUS,
HEPaBEHCTBA W HMX CHCTEMBI II0 YCJIOBHMIO 3aJa4yH, HCCIEHOBAaTh
NOJIy4YEHHOE PEIICHNE U OLICHUBATh MIPaBAOIIOI00HOCTh PE3YIbTATOB;
YMEHUE MOJIEIUPOBATh PEAIbHBIE CUTYallUH HA SI3bIKE MATEMAaTHKH;
COCTABJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBHIO  3aJayd, MCCIEOBaTh  IOCTPOEHHBIE  MOJEIU  C
UCITOJIb30BAaHUEM anmnapara anreopsl, UHTEPHPETUPOBATH
IIOJIyYCHHBIN PE3YJILTAT

YMeHue onepupoBaTh IOHATHAMHU: cpeaHee apudMEeTHUECKOe,
MeJlnaHa, HauOoJIblllee U HAMMEHbIIIee 3HAYEHUSI, pa3Max, TUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOIO Ha0Opa; yYMEHUE U3BJICKATh,
HHTEPIIPETHPOBaTh MH(OPMAIIHIO, MPEICTABICHHYIO B TaOIWIIax, Ha
auarpamMmax, rpadukax, OTpa)Xarollyl0 CBOWMCTBA  peaIbHBIX
MIPOIICCCOB U SBJICHUI; IPEACTABIATh HHGOPMAIIUIO C TIOMOIIIIO

TaOJUIl U JMarpaMM; HMCCJIEAOBaTh CTaTUCTHYECKHUE JIaHHBIC, B TOM
qucjae ¢ IPUMEHEHHEM TpapuiyecKMX METOAOB M JJICKTPOHHBIX
CPEACTB; TpaUUYECKH HCCIEIOBaTh COBMECTHBIC HAOIIOJECHUS C
TTOMOIIBIO TUArpaMM PaCCEUBAHUS U JINHEWHOW PErpecCcuun
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YMeHue OonepupoBaTh MOHATHAMU: CIYYaWHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4YallHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTb C MCHOJIb30BAaHUEM I'paUUECKUX METO/OB; MPUMEHSIThH
(bopMyIIbI CIOXKEHUS U YMHOKEHHSI BEPOATHOCTEH, GOopMyITy MOJIHOM
BEpPOATHOCTH, (opmyny bepHymiu, komOuHaTopHble (HAKTBI U
(dbopMyIibl; OIIEHUBATH BEPOSTHOCTU PEANBbHBIX COOBITUH; yMEHHE
OIIEpUPOBAaTh MOHATHUSAMM: CIIydaiiHas BEJMYMHA, PACIPEICICHHE
BEPOSITHOCTEM,  MaTeMAaTHYECKOE  OXHWIAHHWE,  JUCIEPCUS U
CTaHJApPTHOE OTKJIOHEHHWE CIy4allHOH  BENMYUHBL,  (QYHKIUH
pacupenesieHdss W IUIOTHOCTH PaBHOMEPHOTO, IIOKA3aTeJbHOIO U
HOPMAJIBHOTO pAaCIpEeleIeHU; YMEHHE HCIIOJIb30BaTh CBOWCTBA
W3YUYCHHBIX DPAaCHpEAcICHUM Ul pPEIIeHUs 3aAad; 3HAKOMCTBO C
HNOHATUAMU: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOUYHBIX
WCCIICOBAHNM; YMEHHME IPUBOJIUTH IPUMEPHI NPOSABICHUS 3aKOHA
OOJBIINX YHUCET B NMPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSAX; YMEHHE
ONEPUPOBATh  IMOHATHSAMHU: COYETAHUE, IIEPECTAHOBKA, YHCIIO
COYETAaHWM, YMCJIO TepecTaHOBOK; OuHOM HbloTOHa; yMeHHe
IPUMEHATh KOMOMHATOPHBIE (DAKTBI M PACCYXACHUS Ui PELICHUS
3a/lay; OLICHMBATh BEPOATHOCTU PEAIBbHBIX COOBITUN; COCTAaBIATh
BEPOSATHOCTHYIO  MOJEIb W  HHTEPIPETUPOBATH  ITOJIYYCHHBIN
pe3ybTar

YMeHune onepupoBaTh IOHATHUAMHU: TOYKA, NOpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA yIJIA, IUIOCKHM YrOJI,
JBYTPAaHHBIM YIOJI, TPEXTPAHHBIM YIOJI, CKPEIIMBAIOIINAECS MPSIMBIE,
MapajuIeIbHOCTh U MNEPHEHAUKYISAPHOCTh MPSAMBIX M IIOCKOCTEH,
YTOJl MEXAY NPSIMBIMH, YTOJl MEXAY NPSIMOM MU IUIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTAMH, pPACCTOSHHE OT TOYKH [JO IIIOCKOCTH,
pacCTOSHUE MEKIY MPAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSMH;
yMEHUE HCMOJB30BaTh MPH PEIICHUH 3a/1ad H3yYeHHbIe (PaKThl U
TEOpEMbl IJIAHUMETPUHU; YMEHHE OLICHHUBATh pa3Mepbl OOBEKTOB
OKPY’KAIOLIEr0 MUPA; CTPOUTh MATEMATUYECKUE MOJEIN C TOMOIIBIO
F€OMETPUYECKUX TOHATUM M BEJIUYMH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3a0a41

10

YMeHue onepupoBaTh TOHSATUSMU: IUIOMAAL (GUTYPBI, 00BEM
GbuUrypsl, MHOTOTPAaHHUK, IPABUJIBHBIA MHOTOTPAHHUK, CCUCHHUC
MHOTOTpaHHHKA, Ky0, mapajjieyienuIel, Mpu3Ma, nupamMua, purypa
U TIOBEPXHOCTh BpaIlleHUs, MWIMHIP, KOHYC, map, chepa, IIomaab
cdepsl, TIOMAIb
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MOBEPXHOCTU MUPAMHJIbI, TPU3MbI, KOHYCa, IUIUHAPA, 00BEM KyOa,
IpSMOYTOJIBHOTO Mapajliesienunea, TUpaMUIbl, IPU3MBbI, HUIXHAPA,
KOHyCa, IIapa, pa3BepTKa TIOBEPXHOCTH, CEYCHUs KOHyca W
LWINHApa, NapajjelbHble OCH WIM OCHOBAHHUIO, CEYEHUE LIapa,
IUIOCKOCTB, Kacaromasicsi cQepsl, IIIMHAPA, KOHYCa; YMEHUE CTPOUTH
CceueHne MHOTOTPAaHHHKA, M300paxkaTb MHOTOTPAaHHUKU, (UTYPHI H
MOBEPXHOCTH BpAIEHUS, UX CEYCHHS, B TOM YHUCIIE C TOMOUIBIO
AIIEKTPOHHBIX CpPEACTB; yMeHHue IPUMEHSTH CBOWCTBA
reOMeTpUUecKux  (QUryp,  CaMOCTOATEIbHO  (POPMYIHPOBATH
OIIpEICIICHUs] U3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX
U TPU3HAKAX TEOMETPUYECKHX (GUryp, OOOCHOBBIBaTh WJIH
ONpOBEpraTh WX; yYMEHHE MPOBOAWTH KiacCUpUKauuioo (Guryp mo
Pa3IMYHBIM [IPU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE JOTIOTHUTEIbHBIC
MIOCTPOCHUS

11

YMeHne onepupoBarh MOHATHSAMHU: JBUKEHHE B IIPOCTPAHCTBE,
NapaJuylelbHbIA  IIEPEHOC, CHUMMETpPUs Ha IUIOCKOCTH H B
IPOCTPAHCTBE, IOBOPOT, NpeoOpazoBaHuE MOA0OMs, MOJO0OHBIE
(burypsl; yMEHHE pacrno3HaBaTh paBHbIE U MOJO0OHBIE (PUTYPBI, B TOM
qucie B IPUPOAE, MCKYCCTBE, APXUTEKTYypE; HCIOJIb30BaTh
F€OMETPUYECKHE OTHOIICHHWS TPH pEUIeHUW 3aJady; HaXOJIUTh
reOMETPUYECKUE BEJIMYMHBI (UIMHA, Yroj, IUIOIIaAb, 00bEM) IpH
pelIeHnn 3a7ad M3 JPYruxX Y4YeOHbIX NPEIMETOB U M3 pealbHOMN
KU3HHU; YMEHHE BBIUHCIATH TE€OMETPUYECKHE BEJIMYMHBI (JJIMHA,
yroi, IJoOmags, oOBeM, IUIOLUAAb IOBEPXHOCTH), HCIOIB3YS
u3ydeHHble (HOpMYyNTbl © METOAbl, B TOM YHCIE: IUIOWIAJb
MOBEPXHOCTH MHUPAMHJIBI, TMPU3MBI, KOHYCa, UWIMHAPA, IUIOUIA/Ib
cdepsl; 00beM KyOa, MPSIMOYToJILHOTO Mapaiesienurea, MupamMuibl,
NPU3MBbI, LUJIUMHApPA, KOHyca, LIapa; YMEHHWE HAXOJIUThb OTHOIICHHE
00BEMOB TIOJI00HBIX GHUTYP

12

YMeHne onepupoBaTh NOHATHUSAMH: IPSMOYTOJbHAsL  CHUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAWMHATBHI TOYKH, KOOPJWHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOW3BEICHHE BEKTOpPAa HA YHUCJIO, PA3JIOKEHHUE
BeKTOpa 1O 0a3ucy, CKaIApHOE TMPOU3BEICHHUE, BEKTOPHOE
MPOM3BEICHUE, YIrOJl MEXIYy BEKTOpaMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIA U KOOPAWHATHBIN METOJ I PEUICHUS T€OMETPUUYECKUX
3a/1a4 v 3a71a4 IPYruX y4YeOHBIX MPEIMETOB
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13

YMeHne BbIOUpATh MOAXOIANINN METOM JJIS PEHICHHS 3aja4H,
MOHMMAHUE 3HAYMMOCTH MATE€MaTUKH B W3YYEHHUH NPUPOIHBIX H
OOIIIECTBEHHBIX IMPOLIECCOB U SBJICHMI; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMATHKUA B MUCKYCCTBE, YMEHHE MPUBOJIUTH
IIPUMEPBl MAaTEMAaTHUYECKUX OTKPBITUA POCCUMCKOM W MHUPOBOU
MaTeMaTUYECKOU HAYKHU

IlepedeHb 3J1eMEHTOB co/ep:KaHus, npoBepsaeMbix Ha EI'J nmo matemaruke

Kon [IpoBepsieMblil 3JIEMEHT COJIEPHKAHUS
1 Yucna v BBIYUCIEHUSA

11 Harypanbnsie u nesnsle uncia. [IpuzHaku 1e1MMoCTH LENbIX YHCEe

1.2 Pannonanpubie yncna. OOBIKHOBEHHBIE M JIECATHUYHBIC JPOOH, MPOLIECHTHI,
OEeCKOHEUHbIE TIEPUOIUIECKUE TPOOH

1.3 Apudmernueckuii KOpPEHb HaTypaJIbHOU CTEIICHU. JevicTBus
C apu(PMETHIECKUMU KOPHSIMHU HATypaJIbHON CTEICHH

14 Crenenb ¢ nenbiM nokaszaresieM. CTeneHb ¢ PallMOHAIBHBIM MTOKA3aTENEM.
CBoiicTBa cTeNIEHU

1.5 CuHycC, KOCUHYC ¥ TaHT'€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHUHYC,
apKTaHT'E€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaiTuuHbie U HATypabHbIE JIOTaprU(PMbI

1.7 JelicTBuTenpHbIe yncia. ApudmeTHyecKkue onepaium ¢ 1eiCTBUTEIIbHBIMU
yucnamu. [Ipubiv>keHHbIe BEIYUCIICHUS, TIPABUIIA OKPYTJICHUS, PUKUIKA U
OLICHKA pe3yJIbTaTa BbIYUCICHUN

1.8 | IIpeoGpasosanue BoipaskeHmuii

1.9 KommiekcHble yncna

2 YpaBHEHUS U HEPABEHCTBA

2.1 [{enwie 1 qpoOHO-paIMOHATBHBIC YPABHEHUS

2.2 HNppaunonanbHble YpaBHEHUS

2.3 TpuroHoMeTpruieCcKrue ypaBHEHUS

2.4 [TokazaTenbHbIC U JTOTapUPMUIECKHE YPABHEHUS

2.5

I{enbie 1 ApoOHO-paIIMOHATBHBIC HEPABEHCTBA
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2.6

HppannonanbHbie HEpaBEHCTBA

2.7 [TokxazarenbHble U JOrapu(PMUUECKHE HEPABEHCTBA

2.8 TpuroHomeTpuyeckre HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB

2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Matpuiia cucTeMbl JMHEHHBIX ypaBHEHUI. ONpeaenuTesb MaTpULbI

3 OyHKIMHA U TpaduKu

3.1 Oynkuus, cnocoObl 3amanus QyHkuuu. [paduxk GyHkuuu. BzaumHo
obOparHble (yHkuuu. YerHole u HedeTHble (QyHkuuu. llepuonnueckue
byHKIIUN

3.2 OO0usacTh onpenenaeHuss 1 MHOKECTBO 3HaUeHU QyHkiuu. Hynu pyHkimm.
[IpoMexxyTKH 3HAKONOCTOSAHCTBA. [I[pOMEXYyTKM MOHOTOHHOCTH (PYHKIMU.
Makcumymbl U MHHMUMYMBI ¢QyHKIMM. HauOonbliee u HauMmeHbliee
3HauYeHHE (DYHKIIMHU HA IPOMEXKYTKE

3.3 CrenenHas GyHKIIMS C HATYpaJbHBIM U LIENbIM NoKa3aTeneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU

3.4 Tpuronomerpuueckue QPyHKIUU, UX CBOMCTBA U IpaPuKu

3.5 [Toka3zaTtenbHas u Jorapupmuueckas GyHKINN, UX CBOWCTBA U rpaduKu

3.6 Touku paspeiBa. AcuMnToTsl TrpadukoB ¢GyHkuuid. CBoiicTBa (PyHKUUH,
HEIpPEPHIBHBIX HAa OTPE3KE

3.7 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUs ITOCIEIOBATSIBHOCTEH

3.8 Apudmernueckas 1 reomeTpuueckas nporpeccun. opmyna CIOKHBIX
IIPOLICHTOB

4 Hayana maremaTtrueckoro aHanusa
4.1 [TpousBoanas ¢ynkuu. [IponsBoaHbIC AIEMEHTAPHBIX PYHKITHI
4.2

[Tpumenenne mpou3BOAHON K UCCIICIOBAHUIO (PYHKITNNA HA MOHOTOHHOCTh U
SKCTpeMyMbl. HaxokaeHue HauOOJbIIEr0o W HAWMEHBIIETO 3HAYCHUS
(GyHKUIHUU Ha OTpEe3Ke
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4.3

[TepBooOpa3znas. MuTerpan

5 MHo2KecTBa U JIOTHUKA
5.1 MHoOxecTBO, onepanuu HaJl MHOXecTBaMu. Jlnarpammel Jiinepa — BeHna
5.2 Jloruxka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OrnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 ['eomerpus
7.1 | ®durypsr va mrockocTH
1.2 [IpsiMbIE ¥ TIITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 | Tenawu IIOBEPXHOCTH BpaILICHUS
7.5

KoopanHaTel 1 BEKTOPBI

102



