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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o MaTeMaTMKe Ha YpOBHE CpelHero o0Iero oo0pa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO ¢ y4éToM COBpEMEHHBIX MHPOBBIX TPeOOBaHUM,
NPEIbABISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPATULUNA POCCUHUCKOIrO
oOpazoBanusi. Peanmuzanus nporpaMMmbl MO MaTE€MaTHKE OOECIEYMBAET OBJAJICHHE
KIIFOYEBBIMU ~ KOMIIETEHUUSAMH, COCTaBISIOIMIMMU  OCHOBY JUIA  CAaMOPa3BUTHS
U HENpEpbIBHOTO 00pa30BaHMsl, IIEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO U
MO3HABATEIHLHOTO PA3BUTHUS TUYHOCTH O0YyJaIOIIUXCS.

B nporpaMme 1mo matemMaTHKE Y4TE€HBl UAECH U MONOXkeHUs KoHuenuuu pa3BUTHA
MaTemaTudeckoro oopasoBanus B Poccuiickoii @enepaimu. B cooTBeTCTBHYM ¢ Ha3BaHUEM
KOHIIENIMY, MaTeMaThudeckoe oOpa3oBaHHE JODKHO, B YAaCTHOCTH, MPEIOCTaBIATH
KOKJIOMY O00y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHHUSI YPOBHSI MaTeMaTUUECKUX 3HAHUM,
HEO0OXOJIMMOTO JUIsl JaJIbHEUIIeH yCrenHoW Xu3Hu B oOiecTBe. IMeHHO Ha perieHue
ATOM 3aJla4uM HaleJIeHa TporpaMmma o MaTeMaThKe 0a30BOro ypoBHs.

B »smnoxy mudpooii TpanchopManuu Bcex cdep UYeTOBEUECKON eATeIbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YE€JOBEKOM 0e3 0a30Boii
MaTeMaTU4YECKOM MOATOTOBKH. Y KE B IIKOJIE MATEMATHUKA CIYKUT OMOPHBIM IPEIMETOM
ISl U3YYEHUsS CMEXKHBIX JUCHMIUIMH, a B JKU3HU IIOCJIE IIKOJBl PEaJIbHOMN
HEO0OXOJIMMOCTBIO CTAHOBUTCSI HEMPEPHIBHOE 00pa30BaHUE, YTO TPeOYeT MOJHOIICHHOU
0a30Boif 00111€00pa30BaTEIHLHON MOATOTOBKHA, B TOM YHCJIE€ U MAaTeMaTHYE€CKOW. ITO
OOyCIIOBJIEHO TE€M, YTO B HAlllM JHU PACTET YHUCIO CHEIHUATbHOCTEH, CBS3aHHBIX
C HETIOCPEJICTBEHHBIM MPUMEHEHHEM MAaTeMaTUKU: U B cepe YKOHOMHKHU, U B OM3HEce,
Y B TEXHOJIOTUYECKUX 00JIACTSIX, U JaXKe B TyMaHUTApHBIX chepax. Takum oO6pazoMm, Kpyr
OOydJarmuxcs, I KOTOPHIX MAaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM,
CYILIECTBEHHO PACIIUPSIETCS.

[IpakTryeckas MOJE3HOCTh MaTeMaTUKH OOYCIOBJIEHA TE€M, 4TO €€ MpPeaMETOM
ABISIOTCS (DYHIAMEHTAJLHBIE CTPYKTYpPBhI HAIIEr0 MUpa: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHbIC OTHOIICHHSI OT MPOCTEHIINX, YCBAaWBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOIMMBIX JUISI Pa3BUTHUS HAYYHBIX U
TEXHOJOTUYECKUX uJeh. be3 KOHKPETHhIX MAaTeMaTUYECKUX 3HAHUN 3aTPyIHEHO
MOHMMAaHUE TPHUHIMIIOB YCTPOWCTBA W HCIOJL30BAaHUS COBPEMEHHOM TEXHMKHU,
BOCIIPUSITUE W MHTEPHpETaus PpasHOOOpPa3HOM  COIMAIBLHON, HSKOHOMHUYECKOM,
NOJIMTUYECKONM  HMHpopManuu, Manodp(EeKTUBHA TOBCEAHEBHAs  MpaKTHUeCKas
NeAaTeIbHOCTh. Kak1oMy UelIOBEKY B CBOCH JKM3HU MTPUXOJAUTCS BBITIOJIHSThH J0CTAaTOYHO
CJIOKHBIC PACUETHI U COCTABIISITH HECIIOKHBIE AJITOPUTMBI, HAXOJIUTh HYKHBIE ()OPMYITBI
U TIPUMEHSTh WX, BIAJIETh MPAKTUYECKUMH MPUEMAMU T'€OMETPUUECKUX M3MEPEHUUN U
MOCTPOCHUH, 4YWUTaTh HWHGOPMAIMIO, TMPEACTABICHHYIO B BUAY TaOJHIl, JUarpamm
U TpaduKOB, >XUTh B YCJIOBHSIX HEOMPEIEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN
XapakTep CIydalHbIX COOBITH.

OnHOBpEMEHHO C pacmupeHueM cep MPUMEHEHHUS MaTEMAaTUKA B COBPEMEHHOM
oOmiectBe Bc€ 0OoJiee BaXXKHBIM CTAaHOBUTCS MAaTEMAaTHYECKUM CTHJIb MBIILUICHUS,
MPOSIBJISIIONINICS B ONpEAETACHHBIX YMCTBEHHBIX HaBblKax. B mponecce u3ydeHus
MaTeMaTUKH B apceHall NpUEMOB M METOAOB MBIIUICHHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIHS U ACAYKIHs, 0000IIeHne U KOHKPETH3AIUs, aHAIIU3 U
CUHTE3, KJlacCu(UKAIMs U CUCTEMATU3ALINS, a0CTparupoBaHUE U aHAJIOTHSI. 3



OOBbEeKTh MAaTEMATUYECKUX YMO3AKJIIOUEHUH, MpaBWia HX KOHCTPYHPOBAHUS
PaCKpPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOEHHH, CTIOCOOCTBYIOT BHIPAOOTKE YMEHHS
dbopmMynupoBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYKJIEHHUS, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKOE MbINIIeHHe. MaTeMaTHKe MPUHAJJICKUT Beaylas pojb B GOPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCHUTAaHMM YMEHHH JeHCTBOBATH
10 33/IaHHBIM AJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE.
B nmpouecce pemenus 3agady — OCHOBHOM Y4eOHOW JI€ATENBHOCTHM Ha YpOKax
MaTEeMaTHKHU — Pa3BUBAOTCS TBOpUECKAs U MPUKJIAHAs CTOPOHBI MBIIIUICHUS.

OOyueHrue maTeMaTuke Aa€T BO3MOYKHOCTbh Pa3BHUBAaTh y OOYYaOIIUXCS TOYHYIO,
palMOHAIbHYI0 U MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambosee MOAXOASIINe
A3bIKOBBIE, CHUMBOJINYECKUE, TpapUuUecKUe CpeICTBA JJIS BBIPAKEHUS CYXKACHUNH U
HaTJISIAHOTO MX MPECTaBICHUS.

HeoOxoauMbpIM KOMIOHEHTOM OOIIeld KyJbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABJIsIETCsI 001Iee 3HAKOMCTBO C METOZaMU ITO3HAHUS IEHCTBUTENLHOCTH, IPEACTABICHUE
O TpeAMeTe M METOJ¢ MaTeMaTHK{, €ro OTIWYUS OT METOJOB ECTECTBEHHBIX H
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX MNPUMEHEHHMs] MaTeMaTHUKU MJI peLIeHUs
HAy4YHBIX ¥ MPUKJIAIHBIX 3a7a4d. TakuM o0pa3oM, MaTeMaTudeckoe 00pa3oBaHNE BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOLIEH KYIbTYPhl YEIOBEKA.

N3yueHne MareMaTHKU CIOCOOCTBYET 3CTETUYECKOMY BOCIHMTAHHUIO YEJIOBEKA,
NOHMMAHUIO KpPacoThl W U3AILIECTBA MATEMaTHMUECKUX PACCYXIECHUN, BOCHPHUSITHUIO
TeOMETPUYECKUX (POPM, YCBOCHHIO UJIEH CUMMETPHH.

[TpuopuretHpiMu nensiMmu oOydenus marematuke B 10—11 kmaccax Ha 06a30BOM
YPOBHE SIBJISIFOTCSL:

(GopMuUpOBaHHE TCHTPAJIBHBIX MATEMATHYCCKUX TOHITUI (YUCIIO, BEJIMYHHA,
reoMeTpuueckas (urypa, rnepemMeHHas, BEpOSTHOCTb, (PYHKIIUS), 00ECIeUHnBAIOIINX
IPEEMCTBEHHOCTDb U MIEPCIEKTUBHOCTh MATEMAaTHIECKOT0 00pa30BaHMs 00yJarOIIHXCS;

MoJIBeJICHNEe OOYJYaloUIMXCs Ha JOCTYHOM [JJsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYKAIOLEro MUpa, MOHUMAaHUE MaTeMAaTUKH KakK 4acTu
o011Iel KyIbTYphI UeJIOBEUYECTBA;

pPa3BUTHE WHTEJUIEKTYyalbHBIX M TBOPYECKHX CIOCOOHOCTEW OO0ydaromumxcs,
NO3HABATEJIbHOW aKTUBHOCTH, HUCCIIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIICHHUS,
MHTepeca K U3y4YeHUI0 MaTeMaTHKH,

dopmupoBaHue (QPYHKIIMOHAIBHOH MaTEeMAaTUYECKOW T'PaMOTHOCTU: YMEHHS
pacrio3HaBaTh MaTeMAaTUYECKUE AacleKThl B pEalbHbIX JKU3HEHHBIX CHUTYyalUsAX
U TpU W3YYCHUU JIPYTHX YUEeOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (opMyaMpoBaTh WX Ha SA3bIKE MaTeMaTUKU U  CO3/1aBaTh
MaTeMaTHYeCKUe MOJENH, TMPUMEHSATh OCBOCHHBIM MaTeMaTHYeCKHH — armapar
JUI pEIIeHUs] MPaKTHKO-OPHUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh M OIIEHWBATH

MIOJIyYEHHBIE PE3YIIbTATHI.

OcCHOBHBIMH JUHUSIMU cojiepskanus Marematuku B 10-11 knmaccax
SBISIFOTCS: «HHCTa U BBIYUCICHUS», «Anreopay («AnredpanyecKie BBIPaKEHUS,
«YpaBHEHUS M HEpaBEHCTBay), «Hayama MaTeMaTHUECKOTO aHAIN3ay,
«[eomerpus» («I'eomerpuueckue GUrypsl U UX CBOWCTBaAY, «M3mepenue
reOMETPUYECKUX BEIHYUH»), «BeposSTHOCTD M cTaTHCTUKA». JlaHHBIE JTUHHUU

Pa3BUBAIOTCA IIapaJlICJIbHO, KaXaasd B COOTBCTCTBHHU C COOCTBEHHOM HOFHKOﬁ,
OJHAKO HC HC3aBHUCHUMO OAHA OT ﬂperﬁ, da B TCCHOM KOHTAaKTC 1 BBaHMOHeﬁCTBHH.
KpOMC 9TOro, HX O6’I>€I[I/IH}ICT JOTHYCCKasd COCTaBJIArOImIasd, TpaAUuIHOHHO
MMpruCcynias MaTeMAaTUKE U IIPOHU3BIBAIOIIAA BCC MATEMATHYCCKHUEC KYPChI U 4



conepxkarensubie uHIN. ChopmynupoBanHoe B PI'OC COO tpeboBanme «BIIaecHUE
METO/IaMH JIOKA3aTeIbCTB, AJITOPUTMAMH pEHIeHHs 3aJa4d, yMEHUEe (QOopMyIHpOBaAThH
OTIpE/ICNICHNs, aKCHUOMBI W TEOPEMBI, MPUMEHSATh WX, MPOBOIUTH JOKa3aTeIbLHbBIE
pacCyXKICHUS B XOJAE PCIICHUs 3aJad» OTHOCUTCS KO BCeM YYEOHBIM Kypcam, a
dbopMUpOBaHUE JIOTUYECKUX YMEHUH pachpenessieTcss Mo BceM rojamM OoOy4YeHHs
Ha YPOBHE CpeJIHEro 00111ero 0opa3oBaHusl.

B cootBerctBumn ¢ ®I'OC COO MaremarHka gBiIseTCS 00s13aTEIbHBIM MTPEAMETOM
Ha JJAaHHOM ypoBHe oOpa3oBaHus. [Iporpammoil 1mo mareMaTtuke MpeaycMaTpUBACTCS
u3ydyeHue ydeOHoro mnpeamera «MaTemaTuka» B paMKax TpEX Y4eOHBIX KYPCOB:
«Anrebpa W Hadaja MaTEMaTHYECKOTO aHamm3a», «leomerpus», «BeposTHOCTh U
cratucThkay. dopMupoBaHue JIOTMUECKUX YMEHUW OCYILECTBISECTCS Ha MPOTSKECHUU
BCEX JIeT 00y4YeHHs Ha YpOBHE CpPEIHEro 0OIero oOpa3oBaHMs, a IJIEMEHTHI JIOTHKU
BKJTFOUAIOTCS B COJIEPKaHUE BCEX Ha3BAHHBIX BBIIIE YICOHBIX KYPCOB.

OO611ee 4KCiI0 YacoB, PeKOMEHIOBAHHBIX I U3YYEHUSI MaTeMaTuku — 221 yac: B
10 kmacce — 119 uvacos (3,5 uvaca B Hememo), B 11 kimacce — 102 gaca (3 vacaB
HEJICITIO).

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHMUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30BAHUA

N3ydyeHue MareMaTuku Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI HAMPABICHO
Ha JIOCTIDKEHHE OOYYAIONIMMUCS JIMYHOCTHBIX, METANpPEeIMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB OCBOCHUS yUEOHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATHI

B pe3ynbrare u3ydyeHHs MaTeMaTUKU Ha YPOBHE CPeIHEro oOIiero oopa3zoBaHUs
y oOydJaromerocst 0yayT chopMUpOBaHBI CIACAYIOMINE TUMIHOCTHBIC PE3YJIbTATHI.

1) rpakIaHCKOT 0 BOCTIUTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIMH OOYYaIOUIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHa POCCHHCKOTO OOIIEeCTBa, TPENCTABICHHE O MaTEeMaTHYECKHX
OCHOBAax ()YHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYD, SBICHHUH, TPOIETYP TPAKIAHCKOTO
obO1ecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOICHCTBOBATH C COIUAILHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMH U Ha3HAUCHHEM;

2) MaTPMOTHYECKOr0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUMCKON  TIpakIaHCKOW  HWIACHTUYHOCTH, YBaXKEHUS
K MpPONUIOMY W HAaCTOSIIIEMY POCCUMCKOM MAaTeMaTHUKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSIM POCCUMCKUX MATEMAaTUKOB U POCCHMCKOM MATEMATUUYECKOW IIIKOJIBI,
WCIOJIb30BaHME ITUX JOCTHIKEHUHN B IPYTMX HAayKax, TEXHOJIOTHX, chepax SKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:
OCO3HAHHME JIYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa, cHOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO TOBEJEHHUS, CBA3AHHOTO C MPAKTUYECKUM



IPUMEHEHUEM JOCTMKEHUN HAYKHM U JI€ATEIIbHOCTBIO YYEHOI'O, OCO3HAHHUE JIMYHOT'O
BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ICTCTUYICCKOC OTHOHNICHUC K MHPY, BKIIIOYadd O9CTCTUKY MATCMAaTHYCCKUX
3aKOHOM€pHOCTCﬁ, 06’I)CKTOB, 3aJaay, pemeHm”I, paCCY}K,HeHI/Iﬁ, BOCIIPUUMYHNBOCTD
K MaTeMaTHYCCKHM acCIICKTaM Pa3IM4YHbIX BUIOB HCKYCCTBA,

5) ¢pu3uuecKoro BOCUTAHNA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSITh MAaTeMaTUYECKHWE 3HAHHUA B HHTEpecax
300poBOro M Oe3omacHOro oOpa3a JKWM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
37I0pOBBI0  (37I0pOBOE TUTaHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH H  OTIHIXa,
perymsipHasi pusnueckas akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHATHUSIX
CIIOPTUBHO-0310POBUTEIILHON JIEATEIIHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TPYIy, OCO3HAHHE IEHHOCTH TPYIOJIOOHUS, HHTEPEC K Pa3INIHBIM
chepam Tpo(decCHOHANLHONW JIEATEIHHOCTH, CBS3aHHBIM C MaTeMaTHKOW u  eé
NPUJIOKEHUSIMUA, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayiiei mnpodeccun
U PCaM30BBIBAaTh COOCTBEHHBIC J>KM3HCHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTBH
K MaTeMaTH4ecKoMy 0Opa30BaHUIO M CaMOOOPA30BAHUIO HA TPOTSHKEHUW BCEH KHM3HW,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTHYCCKUX 33]a4 MaTeMAaTHYCCKOU
HaIpPaBJICHHOCTH;

7) 3K0JI0rM4eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTHYECCKON KYJIbTYpHI, TOHUMAHHUE BIIMSIHHS COIMATBHO-
IKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE MTPUPOTHON M COITUATLHOM Cpeiibl, 0CO3HAHUE
r7100abHOTO XapaKTepa OJKOJOTHYECKUX MpoOJieM, OpHCHTAlUS Ha TMPUMEHEHHUEC
MaTEeMaTHYECKUX 3HAHWW JJI pEIICHUs 3aJad B OO0JAaCTH OKPYKAIOIICH Cpeibl,
TUTAHWPOBAHUE TOCTYIKOB M OICHKH MX BO3MOXHBIX TOCJICICTBUN JIJIST OKPYXKAIOIICH
Cpepbl;

8) HeHHOCTH HAYYHOI 0 TIO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKU W OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTEMAaTHYECKON HAyKH Kak
cdepbl 4eTOBEYECKOM IeATeTbHOCTH, dTAMOB €€ Pa3BUTHS M 3HAYMMOCTH JJIsl PA3BUTHUS
UMBWIN3ALIMK, OBJIAJICHUE S3bIKOM MAaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypou
KaK CpEICTBOM  T[IO3HAaHWS MHPA, TOTOBHOCTh  OCYIIECTBIIATh MPOEKTHYIO

Y UCCIIEI0BATEIILCKYIO AEITEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.
METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbTaTe ocBOSHMS IPOrpaMMbl IO MAaTEMATHKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuaromerocsi Oyaytr copMUpOBaHBI METANPEIMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIINECS OBJIAJCHUEM YHUBEPCAIBHBIMU MO3HABATEIILHBIMU JICUCTBUSIMH,
VHUBEPCAIbHBIMA ~ KOMMYHHKATHBHBIMH ~ JCHCTBUSMH W YHUBEPCAIbLHBIMHU
PEryISITUBHBIMU JEHCTBUSMU.



ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBrbIe Joruvyeckue NeMCTBUA:

BBISIBIISITh M XapaKT€PU30BaTh CYUIECTBEHHbIE NPHU3HAKM MAaTEMAaTHYECKUX
OOBEKTOB, MOHATHH, OTHOUIEHMH MEXIY NOHATHIMH, (OPMYIUpPOBaTH OIpPEACICHHUS
MOHATHUM, YCTAaHABIMBATh CYIIECTBEHHBIM TPU3HAK KiIAcCU(UKAIMKU, OCHOBAHHS
JUT 0000IIIEHUS U CpaBHEHUS, KPUTEPHH MPOBOAMMOTO aHAJIN34;

BOCIIPUHUMATh, (POPMYJIUPOBATH U NIPEOOPA3OBBIBATE CYKICHUS: YTBEPAUTEIbHBIC
Y OTPULIATENIbHBIE, €AUHUYHBIE, YACTHBIC U 00IUE, YCIIOBHBIE;

BBISBIITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPECUHS
B (Qaxrtax, [JaHHBIX, HAONIONEHUSX U YTBEPXKACHUAX, IMpenaraTb KpUTEPHH
JUIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEW M IPOTUBOPEUYMH;

JIEJaTh BBIBOJbI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U HHYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

IPOBOJAMTH CaMOCTOSITENIBHO JOKAa3aTelNbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUMI
(psiMBIE ¥ OT TPOTHBHOTO), BBICTPAMBATh APTyMEHTAIMIO, MPHBOAHWTH MPUMEPHl U
KOHTPIIpUMEpPBI, 000OCHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBOJIbI;

BBIOMpAThH CIOCO0 pernieHus yueOHoM 3ama4un (CpaBHHBATH HECKOJIBKO BapHUaHTOB
pellieHus, BbIOMpaTh HanOoJee MOAXOIAMMNA C YYETOM CaMOCTOSTENbHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBarebCKHe JeHCTBUA:

UCIIOJb30BaTh BOINPOCHI KAaK MCCJEAOBATENbCKUM HWHCTPYMEHT ITO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (PUKCHUPYIOITUE MPOTUBOPEUHE, MPOOIeMy, yCTaHABIUBAThH
MCKOMOE U JJaHHO€, (hOPMHUPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO IMO3UIINIO, MHCHHE;

IPOBOAUTH CAaMOCTOATEIBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEI0BAaHUE
M0 YCTAHOBJIECHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro OOBEeKTa, SBICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMU, SIBIICHUSIMU, MTPOIIECCAMU;

CaMOCTOSITEIbHO (HOPMYIHpPOBaThL OO0OOIIEHUSI W BBIBOJBI 1O pe3yJbTaTam
MPOBENEHHOTO HAOJIOEHUS, MCCIICOBAHMS, OIICHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX
pE3yJIbTaToOB, BEIBOJIOB U 000OIICHMI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOlEcca, a TAaKKE BbIIBUIAThH
MPEATNOJIOKEHUS O €0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undgopmanmeii:

BBISIBIIATH 1€(PUIIUTHI MHPOPMAIIUHU, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HAa BOMPOC
U JJISL PEIICHUS 3a]1auu;

BBIOMpaTh WH(POPMAIMI0O W3 HCTOYHUKOB PA3JUYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBATh M WHTEPIPETUPOBATH MH(POPMALUIO PA3TUYHBIX BHIOB U (HOpM
MPE/ICTaBIICHUS;

CTPYKTYpHpOBaTh HH(POPMAIIMIO, TPEACTaBIATh €€ B pasiIuyHbIX (popmax,
WJUTIOCTPUPOBATh TpaduyEeCcKy;

OIICHMBATh HAA&KHOCTh MHGOPMAIMKM IO CAMOCTOSATEIHHO CHOPMYIHMPOBAHHBIM
KpUTEpHsiM, CHOPMYITUPOBAHHBIM CaAMOCTOSTEIIBHO.



KoMMyHHUKATHBHBIE YHHBEPCAJIbHBbIEC YUeOHbIE 1e/iICTBHUS:

BOCIIPMHMMATh W (POPMYITUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSMH
U LIEeNSIMU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO X0y PEIICHUS 3a/aud, KOMMEHTHPOBAThH
MOJIyYCHHBIN Pe3yJIbTaT;

B XOfe OOCYXIEHHus 3ajaBaThb BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOieMbl, pelaeMol 3a/lauu, BbICKa3blBaTh MJIEU, HAIIEJICHHBIE HA MOWCK pEIIEHUS,
COMOCTABJISITh CBOM CYXKJCHHUSI C CYXACHUAMH JPYIMX YYaCTHUKOB JIMAJIOTA,
OOHapyXUBaTh Pa3INuME€ U CXOJCTBO MO3UIUH, B KOPPEKTHOU Popme hopMyarpoBaTh
pa3HOTJIacHs, CBOM BO3PAKECHMUS;

NPEACTABISATh PE3YyIbTaThl PEIICHUS 3a7adyd, SKCIEPUMEHTA, HCCIEAOBaHMS,
MPOEKTa, CaMOCTOSITEILHO BHIOWpaTh (opMaT BBICTYIUICHHS ¢ YYETOM 3ajad
MPE3CHTAIIMN U OCOOCHHOCTEH ayJTUTOPUH.

PeryasiTuBHBIC yHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUA
Camoopranuszanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a7]a4H, BEIOMPATH CIIOCO0 pelIeHUs ¢ YYETOM
UMEIOIIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBAaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIA HHTEJJICKT:

BJIaJIETh HABBIKAMHU MO3HABATENILHON pPEe(IIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIbHBIX MPOLECCOB, HMX PE3YyJbTAaTOB, BIAJIETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISi Mpollecca M pe3yibTaTa pPELIECHUS MaTeMaTHYEeCKOM
3a]1a4i;

NpeABUJIETb TPYAHOCTU, KOTOpPhIE MOTYT BO3HMKHYTH IpU PEIICHUU 3aJlauu,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa LETH W YCJIOBHUSIM, OOBSCHITH MPUYUHBI
JOCTHXKEHHUSI UM HETOCTHXKEHUS! Pe3yJIbTaTOB A€ TENIbHOCTH, HAXOJUTh OLIMOKY, aBaTh
OLICHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1€ATENbHOCTD.

MOHUMATh U UCTIOH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUIYAIbHON pabOThI
IpU  pPEIICHUH Yy4YeOHBIX 3aJad, MPUHAMATH I11€Jh COBMECTHOM JCSATEIbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThl, pacmpeaesiiaTh BHIBI padoT,
JIOTOBAapUBaThCs, OOCYXKIaTh TIpollecC M pe3yabTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH

y4acTBOBaTh B TpymmoBbIX (opmax paboTel (0OCykIcHHS, OOMEH MHCHHIA,
«MO3TOBBIC IITYPMBI» U HHBIC), BBITIOJIHATH CBOIO YaCTh pa0OThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH YICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATHI

[TpenMeTHbIC pe3yJbTaThl OCBOSHHUS IPOrpaMMBI [0 MaTeMaThke Ha 0a30BOM
YpOBHE Ha ypOBHE CPEHEro 00Iero oopa3oBaHusl MPEICTABIEHBI IO TO/IaM O0y4YCHUS
B paMKaxX OTJACIbHBIX Y4YCOHBIX KYpCOB B COOTBETCTBYIONIMX pasfeliaX MPOrpamMMbI
110 MaTeMaTHKe.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJIBHAS 3AIIMCKA

VYueOHbIi Kypc «Anredpa u HadaJla MaTeMaTUYECKOTO aHAJIN3a» SIBJSICTCS OJTHUM
U3 HamOoJee 3HAYUMBIX B MpOrpaMMe CpPEAHEro o0Imero oO0pa3oBaHHUA, MOCKOIBKY,
C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y JJisl M3Yy4eHHUS BCeX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, @ C JpYroil CTOPOHBI, (OPMHUPYET JIOTHUYECKOE
U abCTpakTHOE MBIIUICHHE OOYYaroNIMXCS Ha YpPOBHE, HEOOXOJUMOM JJisi OCBOCHUS
y4eOHBIX KypCcOB MH(POPMATHUKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTU. B pamkax
yuyeOHOro Kypca «Anredpa MW Hadajga MaTeMaTHYECKOro aHaln3a» oOydaromuecs
OBJIa/IEBAIOT YHUBEPCAJIBHBIM 3bIKOM COBPEMEHHOM HAyKH, KOTOpast pOPMYIUPYET CBOU
JOCTHKEHHS B MaTeMaTH4eckon hopme.

VYueOHbli Kypc anreOpbl M Hayajd MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY
JUISL  YCTICHTHOTO OBJIAJICHUS 3aKOHaMU (DU3UKH, XUMUU, OUOJIOTUU, TTOHUMAHUS
OCHOBHBIX  TEHJCHIIMA JKOHOMUKH ¥  OOIIECTBEHHOM  XW3HHW,  IO3BOJISET
OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh MX B TOBCEIHEBHOW JXM3HH. B TOoXe BpeMs OBIaJeHHE
a0CTPaKTHBIMU U JIOTMYECKUA CTPOTMMH MATEMaTHYECKUMH KOHCTPYKIIMSIMU Pa3BHBACT
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb YTBEP)KIIECHUS,
UCIIOJIb30BaTh OOOOIIEHWE U KOHKPETH3alMio, a0CTparupoBaHUE U AHAJIOTHIO,
dbopMupyeT KpeaTuBHOE U KPUTHYECKOE MBITIEHHE. B X0/1e n3yuenus anreOpsl 1 Haval
MaTeMaTHYECKOr0 aHaji3a Ha YPOBHE CPEIHEr0o O0IIero oOpa3oBaHUsl 0OydaronIuecs
MOJTy4YalOT HOBBIN OMBIT PEICHUs MPHUKIAIHBIX 3a7a4, CAMOCTOSITEIILHOTO TMTOCTPOCHUS
MaTEMaTUYECKUX MOJIeNICH pealbHbIX CUTyalliii W WHTEPIpETaluu TOJYYeHHBIX
pelieHnii, 3HAaKOMSITCS C TIPUMEpaMHu MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HayKe U B UCKYCCTBE, C BBIJIAIOIMIMMHUCS MATEMATHUYECKUMHU OTKPBITHUSIMU U UX aBTOPaMHU.

VYuebHblli Kypc anreOpbl W Hayal MaTEeMaTHYeCKOro aHaimm3a oOjagaeT
3HAYUTENFHBIM BOCIHUTATEIbHBIM TIOTEHIIMAIOM, KOTOPBIM peann3yercss Kak depes
yueOHBIN MaTepHal, cnocoOCTBYIOMMKA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK
u depe3 crnenuduky ydeOHOW HESATEIBHOCTH, TpPEOYIOIIEH CaMOCTOATEILHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIILHON KOHIICHTPAIlMM BHUMAaHUS W OTBETCTBEHHOCTHU
32 MOJIYYEHHBIN PE3YNbTAaT.

B ochHoBe Meronuku oOydeHus ainreOpe M HadyajlaM MaTeMaTUYECKOro aHalu3a
JICKUT JIEATeITLHOCTHBIN IPUHITUI O0yUeHUSI.

B cTpykType nporpammsl 1o anredpe U HayaiaM aHaJIM3a BBLACTSIOTCS CIISIYIOIINe
coZiepKaTellbHO-METOINYeCKne JUHUN: «Yucna u  BeIYHCICHUS», «DyHKIUUA W
rpadpukn», «YpaBHEHHs ¥ HepaBeHCTBa», «Hauama mareMaTHYecKOro aHaJIHM3ay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COMEp)KaTEIbHO-METOINYECKUE JTUHUH
U3y4aloTcd Ha NPOTSDKEHUH JBYX JIeT OOYy4YeHUs Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHusi, €CTECTBEHHO JOMOJHSAS APYr Jpyra U MOCTENEHHO HACHIIAsACh HOBBIMU



TeMaMu | pazzaenamu. JlaHHBINA yueOHBIH KypC SIBISETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHseT B cebe copep)kaHhe HECKOJbKMX MaTeMaTHYeCKUX AUCLMILIUH. anreodpa,
TPUTOHOMETPUS, MATEMAaTUYECKUI aHAIIM3, TEOpUsi MHOXKECTB U apyrue. Ilo mepe Toro
Kak oOydJaromuecs OBJIaJIeBAlOT BCE Oojiee MIMPOKMM MaTeMAaTHUYECKUM allaparom,
y HHUX TIOCIENOBaTeNIbHO (OPMHUPYETCSI U COBEPILIEHCTBYETCS YMEHHE CTPOHTH
MAaTeMaTUYECKYI0O MOJENb PEalbHOM CHUTyallMd, MPUMEHATh 3HAHUS, IOJYyYEHHbIC
B yuyeOHOM Kypce «Anredpa ¥ Havajla MaTeMaTHYECKOTO aHaiu3a», IS PEIICHUS
CaMOCTOSITEIbHO ~ C(HOPMYJTUPOBAHHOM  MaTeMaTH4eCKOW  3ajayd, a  3aTeM
WHTEPIPETUPOBATH MOJTYYEHHBIN PE3YJIbTAT.

CopnepxaTtenbHO-MeTOANYECKass JMHUSA «YHcima ¢ BBIYKMCICHHS» 3aBEPLIACT
dbopmMupoBaHUe HABBIKOB HCIIOIB30BAHMS JICUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HAayaTO Ha ypOBHE OCHOBHOro o0iiero oOpazoBaHusi. Ha ypoBHe cpelnHero oo0iero
oOpa3oBaHusl 0cO00€ BHUMAHUE yaesieTcs (POPMUPOBAHUIO TPOYHBIX BBIYUCIUTEIIBHBIX
HAaBBIKOB, BKJIIOUAIOIIMX B ce0s HCIOJIB30BAHME pa3IMuHbIX (opM 3amucu
JEUCTBUTENBHOTO YUCJIA, YMEHHUE PAllMOHAJIBHO BBIMOJIHATh ACHCTBUS C HUMH, JENIATh
NPUKUJIKY, OLEHUBAaTh pe3yabTaT. OOyyaroumecs Moy4aroT HABBIKM MPUOIMKEHHBIX
BBIYKCIICHUH, BBITIOJIHEHUSI JICHCTBUMN C YMCIaMH, 3alMCAHHBIMU B CTaHAAapTHOU dopMme,
MCIIOJIb30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKECHUIA.

ConepxarenpbHas ~ JUHUS ~ «YpaBHEHUs] M HEPABEHCTBA»  peam3yercs
Ha TMPOTSDKEHUU BCEro OOYYEHHs Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUs, MOCKOJIbKY
B Ka&XIOM paszzeie IMporpamMmbl IPETyCMOTPEHO PELICHWE COOTBETCTBYIOIIMX 33/ad.
OOyuaromuecsi OBJIAIEBAIOT PA3IMYHBIMU METOJAMHU PEUICHUs LEJbIX, PalUOHAIBHBIX,
UPPALMOHATBHBIX, TTOKA3aTENBHBIX, JIOTAPU(PMUUECKIX U TPUTOHOMETPUUYECKUX YPABHEHUH,
HEPaBEHCTB U UX cucTeM. [losrydeHHbIe yMEHUS UCTIONIB3YIOTCS P UCCAEIOBAHUM (PYHKLIUI
C TMOMOIBI0 MPOM3BOAHOM, PEIIEHUHM TMPUKIAJHBIX 33/a4 W 33Ja4 Ha HaXOXKICHUE
HaMOOJBIIMX W HAUMEHBIMX 3HaYeHWW ¢yHkiun. JlaHHas comepkarenpHas JMHUS
BKJIIOUaeT B ce0sl Takxke (POPMHUPOBAHME YMEHHH BBINOJHATH Pacy€rhl Mo (Qopmyiam,
npeoOpa3oBaHusl LENbIX, PAMOHAJBHBIX, MPPALMOHAIBHBIX W TPUTOHOMETPHUUECKUX
BBIDQKEHHUM, & TaKKe BBIPAKEHUM, COIEpXKallMX cTeneHu W Jjorapudmel. braaromaps
U3YyYEHUIO  anreOpanyeckoro  Marephaja  MNpPOMCXOAWUT  JallbHeWIlee  pa3BUTHE
aNITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHUST O0yJaromuxcsi, (GOpMUPYIOTCS HABBIKU
JEYKTUBHBIX ~PAaCcCyXJIEHHd, padoThl C CHUMBOJILHBIMU (pOpMaMu, TpenCcTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEN B BHUJE PAaBEHCTB U HEPaBEHCTB. AureOpa npeziaraet
3 deKTHUBHbIE HHCTPYMEHTBI JIJISl PEIICHHs MPAKTUYECKUX U €CTECTBEHHO-HAYyUHbIX 3aj1ad,
HarSAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK $13bIKa HAYKU.

ConepxatenpHo-MeToANYecKass JuHUA «DyHKIMU ©  TpapuKU»  TECHO
NEeperUieTaeTcsl ¢ APYTUMHU JTMHUSAMHU y4eOHOTo Kypca, MOCKOJIIbKY B KaKOM-TO CMBICIE
3aJa€T  MOCIEAOBATEIbHOCTh  M3Y4YEHHMs ~ Marepuana. V3ydeHue  CTENEeHHOW,
MOKAa3aTeNbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKITUH, UX CBOUCTB U
rpauKoOB, HCMONB30BaHWE (YHKIUN g pemieHus] 3a7ad W3 JAPYTuX y4eOHBIX
IIPEIMETOB U PEATILHOM )KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM AHAJIM30M, TaK U
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C pelIeHHeM YpaBHEHMH M HepaBeHCTB. [Ipm 3TOM Oosbllloe BHUMAaHUE YIEISIETCS
(GbOpMUPOBAHUIO YMEHHS BbIpakaTb (OpMYyJaMy 3aBUCHMOCTH MEXIY Pa3IM4HbIMU
BEJIMYMHAMH, HCCIIE0BATh MOJy4YeHHbIE (DYHKUMHU, CTPOUTH WX Tpaduku. Marepuan
COZIepXKATeNIbHOW JIMHUM HAaIleJieH Ha pa3BUTHE YMEHUN U HaBBIKOB, MO3BOJISIOLINX
BBIpAXKaTh 3aBHUCHUMOCTH MEXKIY BEJIMYMHAMHU B PA3IUYHOU (PopMe: aHaTUTHUYECKOM,
rpaduueckoit u cioBecHOU. Ero nzydenue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBIIICHUS, CITOCOOHOCTH K 0000IIEHNIO M KOHKPETH3AINH, UCTIOTH30BAHUIO aHAIOTHH.

ConmepxarenpHast JsuHUA «Hauama wMareMaTH4ecKOro aHaim3a» IMO3BOJISET
CYLIECTBEHHO pAaCHIMPUTh KPYr KaK MaTeMaTUYeCKHX, TaK W MPUKIATHBIX 3a/ad,
JIOCTYIHBIX O0YYaromuUMCs, Y KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTH HCCIIEIOBAaTh U
CTpouTh rpaduku (YHKIUH, ONpeAessiTh UX HauOOJbIINEe W HAaWUMEHBIINE 3HAUYCHUS,
BBIUHUCIIAATh IUIOMAAM (PUryp u oOBbEMBI TeN, HAXOAUTh CKOPOCTH M YCKOPEHHUS
nporeccoB. ConepkarenbHasi JMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH ITOCTPOCHMS
MaTEeMaTHUYECKUX MOJIJel peallbHBIX CUTYallui, HAXOXKICHUS HAWIYUIIEro PEUICHHS
B TPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-PKOHOMUYECKHX, 3a/Jadax. 3HAKOMCTBO
C OCHOBaMH MAaTeMaTHMYECKOIr0 aHallu3a CHOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO,
(GOpMabHO-JIOTUYECKOTO H  KPEaTHBHOIO MBIIIICHHS, (OPMHUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B Hayke, TEXHHUKE M HCKYCCTBE.
OOyuaromuecs: y3HatOT O BBLIAIOIIMXCS pe3yJIbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTEeMaTHUKHU KaK HayKH, U UX aBTOpax.

ConepxxarenbHO-MeTOAMYECKasT JMHUSA «MHOXeCTBa U JIOTMKa» B OCHOBHOM
MOCBSIILIEHA 3JIEMEHTAM TEOPUU MHOKECTB. TeOpeTHKO-MHOKECTBEHHBIE MTPEICTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTWKHM W TMpejaraloT Haubosee
YHUBEPCATbHBIN SI3bIK, OOBEIUHSIONIMI BCE pa3leibl MATEMAaTUKU U €€ MPUIIOKEHUH,
OHM CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKWE TUCIUIUIMHBI B eauHoe Iienoe. [loatomy
Ba)XKHO J1aTh BO3MOKHOCTh 00y4aroeMycsi HOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK
COBPEMEHHON MaTEeMAaTHKH W UCIIOJIb30BaTh €TO0 VISl BRIPAKEHUSI CBOMX MBICIICH.

B yueOHoM kypce «Anredpa u Havajia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEMaTHYECKOTO MOJIECITHPOBAHUS, KOTOPbIE MpHU3BaHbI C(HOPMHUPOBATH
HABBIKM TIOCTPOSHUS MOJENCH peaibHBIX CUTYallud, WCCIEAOBAaHHUS JITHX MOJEeH
C TOMOIIBIO ammapara aiareOpbl W MaTeMaTHYeCKOro aHalM3a W WHTEPIpeTalnuu
MONyYEHHBIX pPE3yJdbTaTOB. TakuWe 3aJaHus BIUIETEHHl B KaXABIH W3 pa3liesioB
IpOrpamMMbl, TOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca HIMPOKO HCIOIb3yeTCs
JUIA pelIeHusl TPHUKIATHBIX 3amad. [lpu pemieHun peanbHBIX MPAKTUYECKUX 3a/ad
oOyugaromecs: pa3BUBAIOT HAOIOJATENBHOCTh, YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsi, UCIOJIB30BAaTh AaHAIOTHIO, 0000maTh W  KOHKPETH3UPOBATH
npobnemy. JlesTensHOCTh M0 (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7ad
OpraHu3yeTcsl B MPOIECCe M3YYEHHUs BCEX TeM y4eOHOTo Kypca «Anredpa W Hayana
MaTEeMaTHYECKOTO aHaJIN3a.

Oo111ee yncIo 4acoB, peKOMEHA0BAHHBIX JJIs U3Y4YEHHUs yueOHOro Kypca «Anredpa
¥ Havaja MareMaThdeckoro aHamusa», — 136 dacos: B 10 kmacce — 68 vacoB (2 uaca
B Heqeno), B 11 kimacce —68 yacos (2 yaca B HEJIGIIO).
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COAEPXAHUE OBYUYEHUA

10 KITACC
Yuciia v BBIYHCICHUSA

Panmonanenple uucna. OOBIKHOBEHHbIE M JAECATUYHBbIE JpoOH, MPOLEHTHI,
OECKOHEUHbIE NEepUoNYEcKUue apoou. ApupMeTudyecKkre onepanuy ¢ paluoHaIbHbIMU
YHUClIaMu, MpeoOpa3oBaHUs YUCIOBBIX BeIpaxeHuil. [Ipumenenue apobelt v MpOLEHTOB
JUISL pELICHHS TTPUKJIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACiEd 3HAHUM U PEeaTbHOW JKU3HMU.

JleicTBuTEeNbHBIE  4YMcha.  PanuoHanpHBIE W UPpPALMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepauud € JEHCTBUTENbHBIMU  uuciamMu. [IpuOmmkéHHbIE
BBIYMCJICHUS, ITPABUJIA OKPYTJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHHUM.

Crenens ¢ mensiM mokaszareneMm. CTannapTHas Qopma 3amucu JIEHCTBUTEIHLHOTO
yycna. Vcrnonb3oBaHue mnoaXoAsAuled (QoOpMbl  3alMCH  JIEWCTBUTENBHBIX YHUCEI
JUISl peLIEHUS] IPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS JaHHBIX.

ApudmMernyeckuili KOpeHb HaTypaJIbHOU cTeneHu. J{eicTBus ¢ apupMeTuIeCKUMHU
KOPHSIMU HaTypaJIbHOM CTEIICHH.

CHHyC, KOCHMHYC M TAaHI€HC YHMCJIOBOTO AapryMeHTa. ApPKCHHYC, ApKKOCHHYC,
ApPKTaHT€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUs ¥ HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHBIE MPEOOPa30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAXKCHUM. OcHOBHBIE
TPUTOHOMETpUYECKUE (POPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHHs. HepaBEeHCTBO, pelieHne HepaBeHCTBa. Meton
VHTEPBAJIOB.

Pemmenue nenbix u [poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppallMoOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IprumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUUECKUX 3a/1a4 U 33134
U3 pa3IMYHbIX 00JIaCTe HAYKU U PEaNbHON XKU3HH.

DOyHKUMH U TPaPuKu

@yHKIMs, crnocoObl 3aaanus QpyHkiuu. ['papuk dyHkuuu. B3zaumHO oOpaTHbIE
byHKUIHUU.

Ob6nactb ompeneiaeHus M MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymu Qynkuun.
[TpoMexyTKM 3HAKOMOCTOSHCTBA. YETHBIE 1 HEUETHBIE QYHKITUU.

Crenennas (yHKIMS C HaTypaJbHBIM W LI€JLIM Moka3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa u Tpaduk KOpHs N-0i CTETICHH.

Tpuronomerpuueckast OKpyKHOCTb, ONpPeAeSICHUE TPUTOHOMETPUUYECKUX (PYHKIIMMA
YHUCJIOBOTO apryMEHTA.

Hauaia MmaTeMaTH4eCKOro aHaJIM3a
ITocnemoBareIbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBaTEIbHOCTEH. MOHOTOHHBIE
MMOCJIEOBATEILHOCTH.
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Apudmernyeckass M reomMeTpuyeckas mporpeccud. beckoHeyHO yObIBaromias
reoMerpuueckas mnporpeccusi. Cymma OeCKOHEYHO YOBbIBalomIeld TI'e€OMETpPHUYECKOn
nporpeccuu. @opmyra CIOKHBIX TPOLIEHTOB. Mcroib30BaHue NPOrpecCuu IJIsi PEIICHUS
peaNbHBIX 3aj1a4 MPUKIIATHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA
MHoXecTBO, omnepanud Haj MHOXecTBamu. [luarpammel Diinepa—BenHa.
[IpumMeHEeHnE TEOPETUKO-MHOXKECTBEHHOTO ammapara Uil ONWCAHUS  PeallbHbIX
MPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a/1a4 U3 JPYTUX Y4EOHBIX MPEIMETOB.
Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BLIYHCIEHUAS
HarypanbHbie u 11enblie yucia. [Ipu3Haku 1eJIMMOCTH LEJIbIX YHCEIL.
CreneHb ¢ palMOHAIIbHBIM TTOKa3aresieM. CBONCTBA CTEIICHM.
Jlorapudm uncna. [lecarudnbie U HATypaidbHBIC JIOTAPU(PMBI.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpeobpazoBaHue BBIPAKEHUM, COEPXKAIIUX JTOTapUPMBI.

[IpeoOpa3zoBanue BBIpAKEHUN, COACpXKAIIUX CTENEHH C  PaAlMOHAIBLHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHs 1 HEPABEHCTBA.

CucrteMbl JHMHENHBIX ypaBHEHUW. PemieHue NpHUKIAAHBIX 33/ad C MOMOIIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUH.

CucTemMbl M1 COBOKYITHOCTH pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUI, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a7a4 ¥ 33724 U3 Pa3IUIHBIX 00JacCTe HAYKH U pealbHON KU3HH.

DOyHKUMH U TPaPuKu

Oynkrus. [lepuonnyeckue ¢yHkuuu. [IpomMexyTKM MOHOTOHHOCTH (PYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI GyHKIMH. HanOonbiee 1 HauMeHblIee 3HaueHne PyHKIuu
Ha IPOMEXKYTKE.

Tpuronomerpudeckre GyHKIINH, UX CBOMCTBA U TPAPUKH.

[TokazarenpHas u norapudmudeckas GyHKIMHA, UX CBOMCTBA U rpadUKH.

Hcnonb3oBanue rpa@ukoB QyHKIUHN 715 pellieHUs ypaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnons3zoBanue rpapukoB GYHKIUH A0S  HCCIEIOBAaHUS  IPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HMKAIOT MpU PEUICHUW 3a7a4 U3 JPYrHuX YyueOHBIX
MIPEIMETOB U PEAIbHON KU3HH.

Hayajia MmaTeMaTu4ecKoro aHajamsa
HenpepwiBHbie GpyHKITMN. METOI MHTEPBAIOB sl pEIIICHUS] HEPABEHCTB.
[TpousBosiHast pyHKIMH. ['eoMeTpruueckuii 1 PU3NIECKUil CMBICI MPOU3BOTHOM.
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[IpousBogHble 3neMEHTAapHbIX (QYHKUMA. DOpMynbl HaXO0XKAECHUS MNPOU3BOJHOU
CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIUH.

[lpumeHeHrne TPOM3BOMHONM K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTb H
aKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HAMMEHBILIEro 3HAYeHUS (PYHKIIMH Ha OTpPE3Ke.

[IpumMeHeHne Npou3BOAHON JIs1 HAX0XKICHNS HAWTYUILETO PEIICHHS B PUKIIATHBIX
3a7ia4ax, JUisl ONPEAesICHUsI CKOPOCTH MPOLIECCa, 3aJaHHOr0 (POPMYIION UIIH TPAPUKOM.

[TepBooOpa3znas. Tabnuia nepBooOpas3HbIX.

WnTterpai, ero reoMeTpuueckuil U pusnueckuii cMpici. Belunciienue nHTerpania
no popmyne Herorona—Jleitbuua.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniry oOyuenus B 10 kiacce o0ydaromuiics MOTYyIUT CIETYIONINE MPEIMETHBIC
pE3yNbTATHI:

Yucia 1 BLIYUCJIEHUS s

OTICPUPOBATH MOHATUIMU: PAITHOHATBHOE U ICUCTBUTEIFHOE YMCII0, OOBIKHOBCHHAS
U JIeCATUYHAS APOOb, MPOIEHTHI,

BBITIOJTHATh apU(METHUUECKUE OMEPALMU C PallMOHATBLHBIMUA U JICHCTBUTEILHBIMU
YHUCJIaMU;

BBITIOJTHATH MPUOIMKEHHBIE BIUYMCIICHUS], UCTIOJIB3YSI PABUIa OKPYTJICHUS, 1eJIaTh
MIPUKUJIKY U OLICHKY pe3yJibTaTa BEIYUCIICHUM;

OTEpUPOBATh TMOHATUSIMU: CTENECHb C IEJbIM IOKa3aTesieM, cTaHjaapTHas dopma
3allUCU  JICUCTBUTEJILHOTO YHCJIA, KOPEHb HATYPAIbHOM CTENEHH, HWCIOJIb30BATh
NOAXOAUTYI0 (hOPMY 3aMKCH TEHUCTBUTEIIBHBIX YMCE JIJIs1 PEIICHUS TPAKTUUECKUX 3a/1a4
Y MIPEJICTABJICHUS TaHHBIX;

ONEPUPOBATh TMOHATUSIMU. CHUHYC, KOCMHYC W TaHIE€HC MPOU3BOJIBHOTO YIJa,
HCIIOIh30BaTh 3alMCh IPOM3BOJIBHOTO yrila 4yepe3 oOpaTHbIE TPUTOHOMETPUYECKHUE

byHKIIUN.

YpaBHeHHS U HEPABECHCTBA!

ONEpUPOBATh MOHATUSMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEJIOE,
palMOHAJIbHOE, HPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO, TPHUTOHOMETPUYECKOE
YPAaBHEHHE;

BBIMOJIHATG MPEOOpa3OBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHUM W  pemiarh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITIOJIHATh ~ MpeoOpa3oBaHMsl IENbIX, PAIMOHAIBHBIX W  HPPaAlMOHAIBHBIX
BBIPDA)KECHUM M pellaTb OCHOBHBIE THUIBI LIEJBIX, PALMOHAIBHBIX W HPPaLMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB;

IIPUMEHATh YPaBHEHUS M HEPABEHCTBA I PELICHUS MATEMAaTHMYECKHUX 3a1ad U
3a]1a4 U3 PA3IUYHbIX 00J1acTel HAYKU U PEaTbHOM JKU3HU;

MOJIEJIMPOBATh pEaIbHbIE CUTYallMu Ha A3bIKE aireOpbl, COCTABIISTH BBIPAKEHUS,
YPAaBHEHHMs, HEPABEHCTBA II0 YCJIOBUIO 3aJa4yd, MCCIEN0BATH MOCTPOEHHBIE MOJEIN
C MCII0JIb30BaHUEM armmapara ajareopsl.
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DyHKUMH U TPAPUKU:

ONEepUpPOBaTh TMOHATHUSAMHU: (QYHKLHUA, CHOCOObI 3amaHusi (GYHKUUH, OO0IaCTh
OTIpeIeTIeHHs] 1 MHOKECTBO 3HaYeHHUM (yHKIUH, TpaduK PYHKIINH, B3AUMHO 00 paTHbBIE
byHKIINN;

OTEepUpPOBaTh MOHATHAMHU: YETHOCTh M HEUETHOCTh (YHKIMU, HYIU (PYHKIIHH,
NPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

UCTOJIB30BaTh rpa@uku GYHKIUH 7S pelIeHNus YpaBHEHUM;

CTPOUTh M YHUTaTh TpadUKU JTMHEWHOW GYHKIMM, KBaApPATUUYHON (DYHKIUH,
CTENEHHON (YHKIIMU C LEIbIM ITOKa3aTeleM;

WCIIOIb30BaTh Tpa@uku GYHKIMI ISl UCCIEAOBaHUS MPOIIECCOB U 3aBUCUMOCTEH
IpU pElIeHUH 33734 U3 APYTrUX y4eOHBIX MPEAMETOB U pealbHOM KU3HU, BBIPAKATh
dbopmyiaMu 3aBUCUMOCTH MEXKIY BEIMIMHAMH.

Hauajia MaTeMaTH4eCKOro aHAJIN3a!

OlepHpoBaTh  TMOHATUAMH:  MOCIENOBATEILHOCTh,  apudMeThdyeckas U
reoMeTpudeckasi IporpecCcuy;

OIEpUPOBATh MOHIATUAMU: OECKOHEUHO yOBIBAIOIIas T€OMETPUUECKasi IPOrpeccus,
cymMMa O€CKOHEYHO YOBIBAIOIIEH reOMEeTpHUECKON MTPOrPECCHH;

3a71aBaTh MOCJIEN0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCMOJIb30BaTh CBOWCTBA IOCJIENOBATEIBHOCTEH W MPOTPEecCUd ISl PELICHHS
peanbHBIX 33/a4 MPUKIIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA.
ONEPUPOBATh MOHATUAMHU: MHOKECTBO, ONIEPALIMU HAJl MHOXKECTBAMU;
MCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar [Jig ONHMCAaHUS PEabHBIX
MIPOIIECCOB M SIBICHUM, TIPH PEIISHUH 3a7a4 U3 JPYTUX yUeOHBIX IPEIMETOB;
ONIEPUPOBATH MOHATUSIMH: ONIPEACIICHUE, TEOPEMA, CIIEICTBUE, I0KA3aTEIBCTBO.

K xoniry oOydenus B 11 kiiacce o0ydaromuiics MOIYyIUT CIETYIONINE MPEeIMETHBIC
pe3yIbTaTh:

YucJia 1 BLIYUCICHUS

ONEpPUPOBATh MOHATUSIMH: HATYPAIbHOE, 1EJI0€ YHCIIO, MCIOJIb30BaTh IMPU3HAKU
JIEJIMMOCTH 1EJIBIX YHCEJI, PA3JI0KEHUE YHUCJIA HA MPOCTHIE MHOXUTEIN ISl PEIICHUS
3ajJ1a4;

ONEPUPOBATh MOHATUEM: CTEIICHD C PAIMOHAIBHBIM MTOKA3aTEJIEM;

OTEpUPOBATh TOHATHAMU: JIoTapudM 4YUCTA, JECATUYHBIE W HATypaJbHbBIE
JorapuQMmsl.

YpaBHEHUS ¥ HEPABEHCTBA!

OPUMEHSTh CBOMCTBA CTENEHW JUIsl MPeoOpa3oBaHUsl BBIPAXKEHUH, ONEpUPOBATH
MOHATUSAMU: I[I0KA3aTeJIbHOE YPAaBHEHUE W HEPABEHCTBO, pELIATh OCHOBHBIC THIIbI
IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITOJIHATDH MTPE0OPA30BaHMUs BRIPAKEHHM, CONIEPKAIINX JOrapu(Mbl, OTIEPUPOBATH
HNOHATHUSMM: JIOTApU(PMHUUECKOE YpPAaBHEHUE M HEPABEHCTBO, pEIaTh OCHOBHBIE THUIIBI
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Jorapu(MUYECKUX YpPaBHEHUN U HEPABEHCTB,;

HaXOJUTh PELICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATH TMOHATHUSIMU: CHUCTEMA JIMHEHHBIX YpPAaBHEHUHW U €€ pEIICHHUE,
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH IS PELICHUS IPAKTUYECKUX 3a]1a4;

HaxOJIUTh PEIIECHUS TMPOCTEUIINX CUCTEM M COBOKYIHOCTEM pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJIETUPOBATh pPEANbHbIC CUTYallUd Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI MO YCIOBHUIO 33Ja4M, HCCIIEJ0BaTh MOCTPOEHHBIE
MOJIEJIM C UCIIOJIb30BAHUEM arlfapara ajareopsl.

DyHKUMH U TPAPUKU:

OMEepUPOBATh MOHATUAMU: NEPUOANYECKAs (YHKIHUS, TPOMEKYTKA MOHOTOHHOCTH
(GYHKIIMM, TOYKH OHKCTpeMyMma (QYHKIUHM, HauOoiblllee W HaUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha MPOMEXKYTKE, MCIOJb30BaTh UX ISl MCCIENOBaHMS (PYHKLMHU, 3aJaHHON
rpagukom;

ONEpUpOBaTh  IMOHATUAMH: TpaduKU  [OKAa3aTENbHOM,  JIorapuMHUYECKOM
U TPUTOHOMETPUYECKUX (PYHKIUNA, M300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH U
WCIIOB30BAaTh JJI PEUIEHNsI YPABHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TrpaUKu JHHEHHBIX YpaBHEHHI
Y VICIIOJIB30BATh UX JUIS PELICHUS] CUCTEMBI IMHENHBIX YPAaBHECHHUI;

WCIIOJIb30BaTh Tpa@uku GYHKIMN ISl UCCIEAOBaHUS MPOIIECCOB U 3aBUCUMOCTEH
U3 IPYTUX Y4eOHBIX AUCLHUIIINH.

Havajia MaTeMaTH4€CKOI0 aHAIHN3A!

ONEpUPOBATH IIOHATHUAMM: HENpPepbIBHAS (QYHKUMSA, MPOU3BOAHAS (PYHKIIMH,
UCIIOJIb30BaTh T'€OMETPUYECKUNA M (DU3UUYECKUH CMBICH IPOU3BOMHOM [UJISl PEIICHHUS
3a1ad4;

HaxOJUTh MPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKIUN, BBIYUCISATH MPOU3BOAHBIC
CYMMBbI, TPOU3BEACHHMS], YACTHOTO () YHKIUA;

UCMOJIb30BaTh IMPOU3BOJHYIO Ui HCCIEIOBaHUS (PYHKIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YIbTAThl UCCIAEAOBAHUS K MOCTPOEHUIO IPaPHUKOB,;

UCIOJIb30BaTh  MPOM3BOAHYKO U  HAXOXKIEHUS  HAWIy4yIIero  pelIeHus
B [IPUKJIA/IHBIX, B TOM YUCJIE COUUAIIBHO-3KOHOMUYECKHX, 33/1a4ax;

OTIEepUPOBATh MOHATUSIMU: TIEPBOOOPA3HASI U UHTErpall, HOHUMATh T€OMETPHUUECKUA
U (PU3MYECKU CMBICI MHTErpaa,

HaXOJUThb MEPBOOOpa3HbIC DBJIEMEHTAPHBIX (PYHKUMNA, BBIYUCIATH HHTErpal
no ¢opmyne Hetotona—Jleitbonuiia;

pelmarb NpUKIaJAHbIE 33Ja4yd, B TOM YHCIE COLMAJIbHO-3KOHOMHUYECKOIO U
(u3MYECKOro XapakTepa, CpeICTBaMU MaTEMaTHUECKOTO aHaJIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue pa3nena  [KonuuectBo OcHOBHOE cojiepKaHue OcHOBHBIE BUJIBI ACSITEILHOCTH
(TeMbl) Kypca 4acoB o0OydJaromuxcs
MHOkeCTBa paliOHaTbHBIX 14 MHOeCTBO, oreparun Hcnonb3oBaTh TEOPETUKO-

W IEMCTBUTEIIBHBIX YUCE.
PanroHabHBIE YPABHEHUS U
HEPaBEHCTBA

HaJl MHOXKecTBamu. Jluarpammebl
Ditnepa—BenHa.

Pannonansabie yncia. OOBIKHOBEHHBIE
U JICCATUYHBIC APOOH, MIPOIICHTHI,
OECKOHEUHbIE IEPUOANYECKUE APOOH.
ApudmeTrnueckue onepaiuu

C pallMOHANBLHBIMU YUCJIAMH,
npeoOpa3oBaHuUs YUCIOBBIX
BeIpaxeHul. [Ipumenenue npobeii u
IIPOLIEHTOB ISl PEIIEHUS IPUKJIaIHBIX
3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUU
Y pEaJbHOU JKU3HMU.

JlencTBUTENbHBIC YHUCIIA.
PanmonanbHble 1 MppaliOHATIbLHBIE
yucia. ApupMeTruyeckre onepanuu

C JECHUCTBUTEIIbHBIMU YHCIIAMM.
[TpubnmxEHHbIE BBIYUCIICHMS, PABUIIa
OKpYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYHCICHUMU.

MHOYKECTBEHHBIN anmnapar

JUTSL ONTMCAHUA X0J1a PELIEHUs
MaTEMaTUYECKUX 3a/]a4, a TAKKe
pPEAIBHBIX IPOLIECCOB U SIBJICHUM,

[IpU pELICHUH 3a7a4 U3 IPYyrux
y4€OHBIX MTPEAMETOB.

OnepupoBatb NOHATUSIMH
palMOHAILHOE YHCIIO, TEUCTBUTEIBLHOE
YHUCJI0, OOBIKHOBEHHAS IPOOD,
JecATUYHAs APOOb, MPOIECHTHI.
BoinonnaTe apupmeTnueckue
orepanuu ¢ palMoOHaJIbHBIMU U
NENUCTBUTEIBHBIMH YHCIIAMU;
npUOIMKEHHBIE BHIYUCIICHHUS,
UCIIOJIb3YS MTPABUJIA OKPYIJICHHUS.
Jenars NPUKHIAKY M OLEHKY
pe3ynbTaTa BHIYUCICHUN.
OnepupoBaTb NOHATUSIMMU
TOJIECTBO, YPABHEHUE, HEPABEHCTBO;
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ToxxaecTBa U TOXIECTBEHHBIE
npeoOpa3zoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, penieHue
HEpaBeHCTBA. MeTo/1 HHTEPBAJIOB.
Pemenue nemnbix u 1po6HO-
paloHaNIbHBIX YPaBHEHUN U
HEPaBEHCTB

LIEJI0€ U pallMOHAJILHOE YPABHEHUE,
HEPABEHCTBO.

BoInosHATH npeodpa3oBaHus 1EIbIX
Y pPallMOHAIBHBIX BBIPAXKCHUM.

PemiaTs OCHOBHBIE THIIBI LETBIX
VPPALMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpumeHsaTh pallMOHaIbHbIE
YPaBHEHHUS U HEPABEHCTBA

IUISL PENICHUS] MATEMAaTUYECKHUX 3a7a4
W 33]1a4 U3 pa3IMYHbIX 00JacTEel HAYKU
Y pEATbHOU KU3HU

Oyukimu 1 rpadpuku. CTeneHb
C LIEJIBbIM II0Ka3aTesIeM

DyHKIMS, CIOCOOBI 3a1aHUsT PYHKIIUH.
B3aumuo obpatubie pynkuuu. ['padux
b yHKIIUU.

OO6nacTb onpeeNneHrs 1 MHOXKECTBO
3HaueHud pynkunu. Hynu QyHkimm.
[IpoMeKyTKH 3HAKOIOCTOSTHCTBA.
YérHpie 1 HeUETHBIC (DYHKITUU.
CreneHb ¢ LEebIM MOKa3aTENEM.
CrangaptHas ¢popma 3armcu
JNEeUCTBUTEIHLHOIO YHCIIA.
Hcnonb3oBanue noaxoasiei popmbl
3aMUCH JEHCTBUTEIIbHBIX YHCEI

JUTSL pelIeHUS] TPAKTUYECKUX 3a7a4

Y TIPEJICTABIICHUS JaHHbBIX.

OnepupoBaTh NOHATUSAMM: PYHKIUS,
CrocoObI 3a/1aHus PYHKITUHU, B3AUMHO
oOpatHbie (PyHKITUH, 00J1aCTh
OINPEIEIICHNS] 1 MHOKECTBO 3HAYEHU N
¢byHkuuu, rpaguk GyHKIUU; YETHOCTD
U HEYETHOCTh (DYHKIUU, HYJIU

(G YHKUIMH, TPOMEKYTKU
3HAKOMOCTOSHCTBA.

BbInoaHATH Npeodpa3oBaHus
CTEIEHEH C LIEJIBIM [T0KA3aTEIIEM.
Hcnonp3oBaTh cTaHAapTHYIO GOpMY
3aMKCH IEUCTBUTEIHLHOTO YHCIIA.
DopMyJIHpPOBATH

U WJIIOCTPUPOBATH I'papUuecKu
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CrenenHast QyHKIUS ¢ HATypajIbHBIM
U IIeJIBIM TT0Ka3aresieM. E€ cBolicTBa 1

rpaduk

CBOMCTBA CTENICHHOM () YHKITUH.
Boipaxars ¢gopMyJiaMu 3aBUCUMOCTH
MEXKy BETUYMHAMH.

Hcnoab3oBaTh HM(ppoOBbIE pecypchbl
IUI IOCTPOEHUs TpaduKOB (QYHKIIUU

Y U3Y4YEHUs UX CBOWCTB

ApudmeTnyeckuii KOpeHb
N—O# CTEIICHHU.
HppanmoHaibHbIe YpaBHCHUS
1 HEPABCHCTBA

18

ApupmMeTnueckuii KOpeHb
HATypaJIbHOW CTerneHu. JlerncTBus

¢ apupMETHIECKUMH KOPHAMU N—0ii
CTEIECHHU.

Pemenne nuppalnoHaJIbHBIX YpaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaguk KOpHs N-0i
CTENIEHU

DopMyJIHPOBATH, 3ANIUCHIBATH

B CHMBOJIN4YecKoii popme

Y WITKCTPUPOBATh IPUMEpPaMHu
CBOMCTBA KOPHs N-OM CTETICHHU.
BbinonnsaTs npeodpazoBaHus
VUPPALMOHAIBHBIX BBIPAKEHUU.
PemiaTbe OCHOBHBIE THIIBI
UPPALMOHAIBHBIX YPABHEHHM

Y HEPABEHCTB.

IIpuMeHATH 111 pereHus
PA3JIMYHBIX 32/1a4 UPPALNOHAIIBHBIE
YPAaBHEHHS U HEPABEHCTBA.

CrpouTtsb, YuTATH rpaduK KOpHS N-0i
CTEIICHH.

HUcnonb3oBatrh nudpoBbie pecypcehl
JUTSI IOCTPOEHUS TPpaPuKOB (HyHKITHI
Y U3Y4YEHUs UX CBOWICTB
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DopMyJIbl TPUTOHOMETPUH.

22

CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO

Onepnp OBATHh MOHATUAMM: CUHYC,

Tpuronomerpuyeckue apryMeHTa. ApKCUHYC, apKKOCHHYC KOCHHYC U TAHT€HC IPOU3BOJIBHOTO

YpaBHEHHUS Y apKTAHI€HC YHCIIOBOTO apryMEHTa. yria.
Tpuronomerpruueckasi OKpy>KHOCTb, Hcnosab3oBaTh 3an1ch
OINpEEIEHNE TPUTOHOMETPUYECKUX IIPOM3BOJILHOTO yTJIa Yepe3 0OpaTHbIe
(GYHKIMIA YUCTIOBOTO apryMEHTa. TPUTOHOMETPUYECKUE (DYHKITHH.
OCHOBHBIE TPUTOHOMETPUYECKHE BoinosHaTh npeodpa3oBaHus
dbopmyibl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUIA.
TPUTOHOMETPUUECKUX BBIPAKCHUIA. Pematb OCHOBHBIE THITBI
Pelienrie TpUroHOMETPUYECKUX TPUTOHOMETPUUYECKUX YPABHEHUI
YpPaBHEHUU

[TocnenoBarenbHOCTH 3) [TocnenoBaTenbHOCTH, CLIOCOOBI OnepupoBathb NOHATUSIMH:

U [IPOTPECCUU

3aJaHMsl MTOCJIEI0BATEILHOCTEM.
MOHOTOHHBIE TTOCIIEIOBATEIHHOCTH.
ApudmMernyeckast 1 reoMeTpUUIECcKast
nporpeccuu. beckoneuHno yObIBaromas
reOMETPUYECKast TPOTPECCHSI.
Cymma 6eCKOHEUHO yOBIBaroIIei
r€OMETPUUYECKOM MPOrPECCHUH.
dopmyria CI0KHBIX MPOIICHTOB.
Hcnonb3oBanue nporpeccuu

JUTSL pEIICHUST PEATbHBIX 3a/1a4
MIPUKJIAHOTO XapaKTepa

MOCJIE/I0BATEIBHOCTb,
apudmeTrdeckas u reoMeTpruiecKas
nporpeccuu; 0ECKOHEUHO YOBIBAIOIIAs
reoOMEeTpUUECKas MPOrpeccusi, Cymma
OeCKOHEUHO yObIBarOIICH
FEOMETPUUECKON ITPOTPECCHH.
3agaBarThb N0oCIEN0BATEIBHOCTH
Pa3IMYHBIMU CIIOCOOAMMU.
IIpumeHsaTs ¢gopmy.iy CI0KHBIX
NMPOLEHTOB JIJIl PelleHus 33/1a4

U3 PEAUTbHON ITPAKTUKHU

(C UCTIONIb30BaHUEM KaJIBbKY/ISTOPA).
Hcnonb3oBaTh CBOICTBA
MOCJIEA0BATENBHOCTEN U ITPOTPECCUI
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JUTSL PEIICHUS peaTbHbIX 3a]1au
NPHUKJIATHOTO XapakTepa

[ToBTOpenue, o0oOLIEHNE, 3 OCHOBHBIE MOHATUS Kypca aireOpbl IIpuMeHATH OCHOBHBIE ITOHSTHS Kypca
CHCTeMAaTH3alus 3HAHUN ¥ HayaJl MaTeMaTHUYeCKOTo aHaJu3a anreOpbl U Hauajd MaTeMaTHYeCKOTO
10 knacca, 06001IeHNE aHanM3a s peleHus 3a1a4
U CUCTEMaTU3alus 3HaHUH U3 peaJbHOMN KU3HU U APYTUX
MIKOJIbHBIX JUCHIUTIINH
OBIIEE KOJIMYECTBO 68

YACOB IIO [TIPOI'PAMME
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11 KJIACC

HaumenoBanue pa3nena  |KoiudecTtBo OcHOBHOE cojiepxKaHue OcHOBHBIE BUJIBI ACSITEILHOCTH
(Temsbl) Kypca 4acoB o0 ydJaromuxcs
CrereHb ¢ parmoHaTLHBIM 8 CrereHb ¢ palioHAILHBIM @ opMyIHPOBATH, 3aNIUCHIBATH

[IOKAa3aTEJIEM.
[Toka3zarenpHas QyHKIUS.
[loka3aTenbHbIE ypaBHEHUS
Y HEPABEHCTBA

nokazareneM. CBOMCTBA CTETIEHM.
[IpeoOpazoBaHre BbIpAXKEHUI,
coJiepKalIuX pallOHAIIbHBIE CTETICHH.
[lokazaTenbHbIE ypaBHEHUS

Y HEPABEHCTBA.

[Toka3zarensHas QyHKIUS, €€ CBOWCTBA
1 rpaduk

B CUMBOJIM4YecKkoil popme

Y WJUIIOCTPUPOBATH IPUMeEPaAMU
CBOMCTBA CTETIECHHU.

IIpuMeHATh CBOICTBA CTETIEHU

JUIs IpeoOpa30BaHUsl BIPAKCHHM.
DopMyJIHpPOBATH

1 HWJUIIOCTPUPOBATH IPapuIecKu
CBOMCTBA MOKAa3aTEIbHOU (PYHKITUH.
PemiaTe OCHOBHBIE THUIIBI
MTOKA3aTEIbHbBIX YPABHEHUIN

Y HEPABEHCTB.

HUcnoab3oBars nngpoBbie pecypesl
JUIS IOCTpOEHUs TpapuKoB (HyHKLIHMA
Y W3YYEHHUS UX CBOWCTB

Jlorapudmuueckas GyHKIMS.
Jlorapudgmudeckrue ypaBHEHUS
1 HEPABCHCTBA

Jlorapudwm uncna. JleciTuaabie
U HaTypaJbHbBIC JOTAPUPMBI.
[IpeoOpazoBaHre BEIpAKESHHH,
coliepKanux JorapuMmal.
Jlorapudmuyeckre ypaBHCHUS
Y HEPaBEHCTRBA.

®opmMyIHPOBATH, 3ANNCHIBATH

B CUMBOJIM4eCKOH (popme

1 WJJTIOCTPUPOBATH NPpUMepaMu
CBOICTBa Jiorapudma.

BoinoJHATH ipeobpa3oBaHus
BBIp@XEHUH, COIEpKAITUX JIOraprU(MBbI.
DopMyJaHPOBATH
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Jlorapudmudeckas GyHKIH, €€
CBOICTBa U Tpaduk

U WLTIOCTPUPOBATH rpadpuyecku
CBOMCTBa JIorapu(pMUIECKON (HYHKITUH.
PemiaTb OCHOBHBIE THIIbI
Jgorapu(MUYECKUX ypaBHEHUN

U HEPABEHCTB.

Hcnouab3oBaTh HH(pPOBLIE pecypehl
JUTSl IOCTPOEHU rpaprKOB (HYHKIIMIA

Y U3YYEHUS UX CBOMCTB.
3HAKOMUTBHCA ¢ HCTOPHUEH Pa3BUTHS

MaTE€MaTUKH
Tpuronomerpuyeckue Tpuronomerpuyeckue GyHKIHH, HX OnepupoBarthb
(GyHKUIMU U UX TpadUKu. CBOMCTBA U TpaduKH. NOHATHEM IepHoANUecKas (pyHKIHUS.
TpuroHomerpudeckue [IpuMepsl TPUTOHOMETPUYECKUX Crpoursn, aHAIM3UPOBATH,
HEPABEHCTBA HEPABEHCTB CPaBHUBATH IpaduKu

TPUTOHOMETPUYECKUX (DYHKIUH.
DopMyJaHpPOBATH

1 MWJJIIOCTPUPOBATH Irpaduyeckn
CBOMCTBA TPUTOHOMETPUYECKUX

G yHKUUH.

Pemares npocrenme
TPUTOHOMETPUUYECKUE HEPABEHCTBA.
HUcnonb3oBars rpagpuku s
pelIeHUsI TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnoab3oBaTh HM(pPOBbIE pecypchbl
IS TOCTPOEHUS TpaduKOB (HYHKITUH
Y MU3YYEHUS UX CBOMCTB

[Ipon3BogHas. [Ipumenenne
MPOU3BOJHON

16

HenpepsiBubie ¢hyHkiuu. Metos

HHTCPBAJIOB JIsI PpCHICHNA HCPABCHCTB.

[IpousBoaHast GyHKIUU.
['eomerpuueckuit u pusndeckuit
CMBICJT TIPOU3BOJHOM.

[Tpou3BOIHBIE 3TIEMEHTAPHBIX
bynkuui. [IpousBomHas cymMmMBl,
MIPOU3BEICHUS, YACTHOTO (DYHKIIH.
[IpuMeHeHne npou3BOHOMN

K MCCJIEIOBAaHUIO (DYHKITUI

Ha MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenue HauboJibIero

Y HaWMEHBIIIETO 3HAYCHUS (PYHKITUU
Ha OTpPE3KE.

IIpumeHenue mpou3BOIHOM

JUISL HAXOKJICHUSI HAWTY4IlIEero
pelieHus B MPUKJIaAHBIX 3a/lauax,
JUJISL ONIPEZICTIEHUS] CKOPOCTH MPOIIECCa,
3aJ1aHHOTO (hOPMYJION UiTK TpaduKOM

OnepupoBatb NOHATUSIMM:
HernpepbIBHAS (DYHKITHS; TPOU3BOTHAS
GyHKUIUU.

Hcnonb3oBaTh TreOMETPUYECKUN

U (PU3UYECKUN CMBICIT TPOU3BOTHOM
JUISL PELICHUS 33/1a4.

Haxoaurb npou3BogHbIE
AJIIEMEHTAPHBIX (QYHKINMA, BHIYUCIATH
IIPOU3BOJAHBIE CYMMBI, [IPOU3BEACHNUS,
YaCTHOTO (DYHKIIMIA.

HNcnonb30BaTh MPOU3BOAHYIO

IUIS UCCNIEA0OBAHMS (DYHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHATH Pe3yJabTaThI
HCCJIEe0BAHUSA K TOCTPOCHUIO
rpaduxoB. IIpuMeHsITH TPOU3BOIHYIO
JUISl HAXOXKIECHUS HAWMTYYIIEro
pELICHHS B MPUKJIAJIHBIX, B TOM YHUCIIE
COLMAJIBHO-3KOHOMHUYECKUX, 3aa4ax.
3HAKOMHUTBHCS ¢ UICTOPHEH PA3BUTHUS
MAaTEMATUYECKOr0 aHAJIN3a
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MHTerpan u ero npuMeHEeHUs

[lepBooOpa3zHas. Tabmuna
epBOOOpa3HBIX.

HNuTterpai, reoMeTpuuecKum

1 (hU3MYECKUN CMBICI HHTErpaa.
Breruucnenne narerpana mo popmyie
Hrrotona—JleliOuu1a

OnepupoBaTh NOHATHSIMM:
nepBoOOpa3Has, MHTETPal.

Haxoautp nepBooOpas3Hbie
DJIEMEHTAPHBIX ()YHKIUH; BBIYHCIATH
MHTETpa Mo popmyJie
Hrrorona—JletiOuura.

3HAKOMHUTBHCS C HCTOPHEi pPa3BUTHSA
MaTEeMaTHYECKOTO aHaJm3a

Cucrembl ypaBHEHUI

CuCTEMBI IMHEMHBIX YPABHEHUN.
Pemenne npuknaaHeIx 3a1a4

C IIOMOIIBIO CUCTEMEI JIMHENHBIX
YPaBHEHHM.

CucreMbl M COBOKYITHOCTH LIENBIX,
palMoOHANbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapupMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB QPyHKITUH
JUISl PELLIEHNS] YPABHEHUM U CUCTEM.
[IpuMeHeHne ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTU4YECKMX 3a/1a4 U 3a7a4

U3 pa3IMyYHbIX 00JIacTel HayKu

Y pEAIbHOU KU3HU

OnepupoBatb NOHATUSIMM: CHCTEMA
JIMHEWHBIX YPABHEHUH U €€ pelIeHue.
Hcnosb30BaTh CUCTEMY JIMHENHBIX
YPaBHEHUM JJISI PEIICHUS
IIPAKTUYECKUX 3aa4.

Haxoaurhb pemieHus mpoCcTenmmx
CUCTEM U COBOKYITHOCTEU
palMOHAIbHBIX YPABHECHUN

Y HEPABEHCTB.

Ucnons3oBaTh rpapuku GyHKIUH
IUISl PELICHUS] YPABHEHHM.
MoaenaupoBaTh peaIbHbIE CUTYAllMU
Ha SI3bIKE anreOpbl, COCTABIATh
BBIPQ)KCHUS, YPABHEHHUsI, HEPABEHCTBA
Y CHCTEMBI I10 YCIIOBUIO 33/1a4H,
HCCJIEI0OBATH NMOCTPOCHHbIE MO/IE/IH
C MCMOJb30BaHUEM armapaTa aareopbl
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HarypanbsHbie 1 1ienbie yncia

HarypansHabie u niemnsie yncna
B 33Jla4ax U3 peajgbHOU KU3HU.
IIpu3HaKu AEIMMOCTH LEJIBIX YUCE

OnepupoBaTb NOHATHAMM:
HaATYypaJIbHOE YUCIIO, LIEJI0€ YHUCIIO.
Hcnoub30BaTh pU3HaKU JEIMMOCTH
LEJIbIX YHCEl, pa3JIoKEHUE Yncia

Ha MPOCTbIE MHOXKUTEIH JIJIsl pEIICHUs
3aja4

[ToBTOpeHue, 0600IICHNE,
CHCTEMAaTH3alMs 3HAHUI

12

OcHOBHBIE MOHATUS Kypca aJreOpsl
Y Ha4aJl MAaTEMATUYECKOTO aHAJIN3a,

0000I1IEHNE U CUCTEMATHU3AIIUS 3HAHUI

Pemate npukiagHbie 3a1a4u

U3 pa3InYHbIX 00JIacTell HayKu

Y PEANbHOW KU3HH C IOMOILBIO
OCHOBHBIX MOHSATUH Kypca aireopbl
Y HayaJl MaTeMaTHYECKOIr0 aHaJIN3a.
Bb10upaTh onTuMaibHbIE CIIOCOOBI
BBIYMCIICHU.

Hcnonb3oBaTh AJ1s1 pelieHus 3a1a4
yYpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA (DYHKIIMIA

u rpaduKoB

OBILIEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME

68
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

INOACHUTEJIBHAS 3AIIMCKA

BaxxHocTh yueOHOro Kypca TEeOMETpUM Ha YPOBHE CpeaHEro oOIIero
o0pa3oBaHus OO0YyCIOBIIEHA MPAKTHYECKOW 3HAUYMMOCTBHIO METANpEeIMETHBIX U
NPEIMETHBIX PE3yJIbTaTOB OOYYEHUS T€OMETPUU B HAIMPABICHUU JUYHOCTHOTO
pazButus oOywarouuxcs, (opmupoBaHus (QYHKIIMOHAIBHON MaTeMaTH4eCcKOon
TPaMOTHOCTH, M3y4YEHUS APYTUX Y4EOHBIX AUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUIbHBIX MPEJCTABICHUH O CYIIHOCTH W MPOUCXOXKJIECHUU TE€OMETPHUYECKUX
aOCTpaKIMii, COOTHOIIEHHWU PEATbHOTO M UACATBHOTO, XapaKTepe OTPaKECHUs
MAaTeMaTHYECKOM HAyKOM SIBJICHHHM W MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPHUHU
B CHUCTEME HayK U POJIM MaTeMaTHYECKOI0 MOJICIUPOBAHNS B HAYYHOM IO3HAHUH U
B MPAKTUKE CTIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS 00YJArOIINXCS, a
TaK)K€ KaueCTB MBIIUICHUS, HEOOXOIUMBIX JIJIs aJalTallid B COBPEMEHHOM OOIIIECTBE.

["eomeTpus sBIIsI€TCS OTHUM M3 OA30BBIX IPEAMETOB Ha YPOBHE CPEIHETO 0OILEro
o0pa3oBaHus, Tak Kak o0OecleyuBaeT BO3MOXHOCTb HM3YYEHHS KaK JUCIUIUIMH
€CTECTBEHHO-HAayYHOM HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIEHUE, (QOopMHpyeMOe TpU H3YYEHHH OOydYarolUMUCS
MOHATUWHBIX OCHOB T'€OMETPHH M TMOCTPOCHUU IETIOYKU JIOTMUYECKUX YTBEPKIACHUN
B XO/I€ PEILICHUsI TEOMETPUUECKHX 3a/1a4, YMEHHE BbIIBUTaTh U ONPOBEPIaTh I'MIIOTE3bI
HETMOCPECTBEHHO MCIOJIB3YIOTCS MPH PEIICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO IHKIIA,
B YaCTHOCTHU U3 Kypca (HU3HKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsX JeATeIbHOCTH uesioBeka. OpueHTanusi 4YeloBeKa BO BPEMEHU U
IIPOCTPAHCTBE — HEOOXOAMMOE YCJIIOBHE €T0 COLMAIBHOTO OBITHS, opMa OTpaKEHUS
OKPY’KaIOIIEro MHUpa, yCIOBHE YCIEIIHOTO MO3HAHUS W aKTHBHOTO MPEeoOpa3oBaHUs
neiictButenbHOCTH. OmnepupoBaHUE MPOCTPAHCTBEHHBIMH 00Opa3zaMu OOBbEAUHSET
pasHble BHIb y4eOHOW W  TPYAOBOH  JCSATENBHOCTH, SIBIAECTCS  OIHHUM
U3 Mpo(ecCHOHATFHO BaXKHBIX KA4€CTB, MMOITOMY aKTyajbHa 3afada (popMHUpOBaHUSA
y OOydarommxcs MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIHOCTH OOpa3HOro
MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K TPAKTUYECKOU
JESITEIbHOCTH 10 MHOTMM HAlpaBJICHUSIM.

Lenb ocBoeHust mporpammbl yueOHOTo Kypca «I'eomeTpusi» Ha 0a30BOM ypOBHE
oO0yueHusi — o0mieo0pa3zoBaTeIbHOE M OOILIEKYJIbTYPHOE pa3BUTHE OOYYarOIIMXCs
yepe3  o0ecrieyeHHe  BO3MOXKHOCTM ~ NPUOOpETEeHUs] U MCIOJIb30BAaHUSA
CHCTEMaTUYECKIX T€OMETPUUECKUX 3HAHUN U JEHCTBUH, CHEIUPUIHBIX T€OMETPHH,
BO3MOKHOCTH YCIICLITHOTO TPOJOJKCHHS O0pa3oBaHMs IO CIEUUAIBHOCTSIM, HE
CBSI3aHHBIM C MTPUKJIATHBIM HCIIOJIE30BAHUEM TE€OMETPHH.

[IproputeTHBIMH  3aladaMH  OCBOCHHs ydeOHOro Kkypca «['eomerpum»
Ha 6azoBoM ypoBHe B 10—11 kmaccax sBIsSrOTCS:
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(dbopMUpOBaHUE MPEACTABICHUS] O TEOMETPUU KaK YACTU MUPOBOM KYJIbTYpHI U
OCO3HaHUE €€ B3aMMOCBSI3H C OKPYKAIOIIMM MHPOM;

dbopMupoBaHUE TPEACTABICHUS O MHOTOIDAHHHMKAX W TEJlaX BpAIICHUS Kak
O BaOXHEUIMX MAaTEMaTUYECKUX MOJIETISAX, IMO3BOJISIONIMX OMUCHIBATH M HM3Y4aTh
pa3HbIE SBJIECHUSI OKPYKAIOIIETO MUPA;

dbopMUpoBaHUE YMEHHUSI paclo3HaBaTh Ha YepTexax, MOJCISIX U B pealbHOM
MHUPE MHOTOTPAaHHUKHU U TeJia BPAICHUS;

OBJIAJICHHE METOJAaMH peIlEeHUs 3aJad Ha TIOCTPOEHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

dbopMupoBaHue YMEHHUS OIepUpPOBAThH OCHOBHBIMU MOHATUAMU
O MHOTOT'PAaHHHMKAX U TeJaX BPAIICHUS U UX OCHOBHBIMHA CBOWCTBAMU;

OBJIAJICHUE QJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1ad4, (OpMHpPOBAHUE
YMEHHSI TPOBOJIUTH HECIIOXKHBIE TOKA3aTeNbHBIE PACCYXKIACHHUS B XOJI€ PEIICHUS
CTEpEOMETPUUYECKHX 33J1a4 U 33/1a4 C MIPAKTUYECKUM COACPKAHUEM;

Pa3BUTHE HWHTEJUIEKTYyaIbHBIX M TBOPYECKUX CIOCOOHOCTEH 00yJaronmxcs,
MO3HABATEILHOM  aKTUBHOCTH,  HCCJIEIOBATEIbCKAX  YMEHWUH, KPUTHIHOCTH
MBIIICHUS;

dbopMupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PpEJIEBAHTHON TIe€OMETpPUU:
YMEHHE pACIIO3HABATh TIPOSBICHUS T'C€OMETPUUYCCKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEW B pEalbHBIX >KU3HEHHBIX CUTYAlMSIX U TPU H3YYCHUH IPYTHX
Y4€OHBIX  MPEIMETOB, TMPOSIBIEHUWS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEM,
dbopMyIMpOBaTh MX Ha S3BIKE TEOMETPUU U CO37]aBaThb T€OMETPUUECKHE MOJICIH,
MPUMEHSATh OCBOCHHBI TEOMETPUUYSCKHH ammapaT I pPEIMIeHUsS IPaKTHKO-
OPUEHTUPOBAHHBIX  3aJa4, HWHTEPNPETUPOBATH H  OIEHWBATh  IOJIyYCHHBIE
pe3yJIbTaThl.

OTnuuuTenbHOM OCOOCHHOCTBIO MPOTPAMMBI IO TEOMETPHH  SIBJISICTCS
BKIIIOYEHHE B KypC CTEPEOMETPHH B Hadale ero H3ydeHHs 3ajad, perraeMbIX
Ha YPOBHE HHTYUTHUBHOTO TIO3HAHUS, W OMNPEICIEHHBIM O0pa3oM OpraHM30BaHHas
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIICHUS, CTUMYJHAPYET MPOTEKAaHNE WHTYUTHBHBIX IPOIIECCOB, MOTHBHUPYET
K JIaJTbHEHTIIEMY U3YYCHHIO TIPEIMETA.

[Ipenmoutenne oTHAETCS HATJSIIHO-KOHCTPYKTUBHOMY METOJY OOYYEeHHS, TO
€CTh TEOPETUUYECKHE 3HAHUS MMEIOT B CBOCM OCHOBE UYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON  JIESITEIbHOCTH. Pa3BuUTHME NOPOCTPAHCTBEHHBIX IPEACTABICHUMN
y OOydJarmommxcs B Kypce CTEPEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3aaad
HAa CO3/JaHWE TMPOCTPAHCTBEHHBIX O00Opa3oB W 3aJad Ha  OMNEPUPOBAHHE
IpOCTpaHCTBEHHbIMU oOpa3zamu. Co3ganue oOpa3a TPOBOAUTCS C  OMOPOM
Ha HarJBSITHOCTh, @ ONIEpUPOBaHUE 00PA30M — B YCIIOBUSAX OTBJICUCHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOHOTO COJIEP KAHMSI.

OCHOBHBIMHM  COJICP)KATECIILHBIMU JIMHUSAMH y4eOHOTO Kypca «I['comerpus»
B 10-11 «kmaccax sBuswoTcs: «MuororpanHukn», «lIpsiMbple W MUIOCKOCTH
B TIpocTpaHcTBey, «Temna Bpamenus», «BeKTopsl 1 KOOPAMHATHI B TIPOCTPAHCTBE.
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dopmupoBaHKE JIOTUYECKUX YMEHUH pacipenesieTCsl He TOIBKO MO COepKaTEIbHBIM
JMHUSIM, HO | 10 rojiaM o0y4YeHHs Ha YPOBHE CPEAHET0 00IIero oopa3oBaHus.

Conmepxanue 00pa3oBaHHUsA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaraM
OCBOCHHS TIPOTPaMMbI TI0 TEOMETPHH, pachpenei€HHbIM 10 roaaM OOydeHWUS,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIQJICHIUE TEOMETPUUCCKIMH TTOHSATHSIMHU
¥ HaBBIKAMH OCYLIECTBIIIIOCH MOCIEI0BATEILHO U MOCTYIMATENbHO, C COOIOICHIEM
MPUHITUTIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOUAJIMCH B OOIIYIO CHCTEMY
TCOMETPUIECKUX MPECTABICHUN 00yJalOmUXCsl, pacuupsis U yriayomsis e€, oopasys
IIPOYHBIE MHOXKECTBCHHBIC CBSI3H.

OOmiee 4YHMCIIO YacoOB, PEKOMEHJOBAHHBIX [JII H3Y4YeHHs] y4eOHOro Kypca
«['eomerpusi» — 67 gaca: B 10 kimacce — 34 yaca (1 gac B Henmenmo), B 11 kimacce — 33
yaca (1 yac B HEZIEIIHO).

COJAEPXAHUE OBYYEHUA

10 KJIACC

IIpsiMble M JIOCKOCTH B NIPOCTPAHCTBE

OcCHOBHBIE TOHATHSA CTEPEOMETPUH. TouKa, MpsAMasi, INOCKOCTb, IPOCTPAHCTBO.
[TonsiTne 006 aKCMOMaTUYECKOM MOCTPOECHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUUI
Y CIIEACTBUS U3 HUX.

B3anMmHOEe pacnosiokeHHe INpsAMBIX B NPOCTPAHCTBE. IIEPECEKAIOIIMECH,
IapajuleJIbHbIE U CKPEIMBAIOLIMECs npsaMble. [lapaneabHOCTh IPSMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE: MAapaJUICbHBIE IpPsAMbIE B IPOCTPAHCTBE, NAPAUIEIBHOCTh TPEX
NPSAMBIX, NApPALIEIBHOCTh MPSAMOM M IUIOCKOCTH. YTIIBI C COHAIIPaBJICHHBIMU
CTOPOHAaMH, YrOJ MEXKIY NPSIMBIMH B IIPOCTpaHCTBE. [lapasuieibHOCTh MIIOCKOCTEN:
napajieibHbIe IUIOCKOCTH, CBOWMCTBA MapajuIeNIbHBIX IUIOCKOocTel. [Ipocteiimme
IPOCTPAaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TeTpajap, KyO, mapasuienenune,
MMOCTPOCHUE CEYECHUM.

IleprieHAUKYIAPHOCTE MPSAMONM M IUIOCKOCTH: MNEPHEHAUKYISAPHBIE IPAMBIC
B [IPOCTPAHCTBE, MPSMbIE NIapajuIeJIbHbIE U IIEPIIEHAUKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHAUKYJIIPHOCTU IPSAMOU U INIOCKOCTH, TEOPEMA O MPSIMOM IEPIICHAUKYIIAPHON
IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YO MEXAY HNPSIMOU U IUIOCKOCTBIO, IBYIPAHHBIN
YIOJI, JUHEWHBIN yroj ABYrpaHHOro yria. [IeprieHauKyisip 1 HakJIOHHbIE. paCCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHME OT MPAMOM IO IJIOCKOCTH, MPOEKUHs (PUTYpPbI
Ha IUIOCKOCTh. llepneHauKyIspHOCTh IIOCKOCTEH: INPU3HAK IEPIEHANKYISIPHOCTH
JIBYX IJIOCKOCTEU. Teopema o TpEX NMEePHEHINKYJIIApax.

MHororpaHHuKHU

IToHsATME MHOIOTpaHHUKA, OCHOBHBIE JIEMEHTHl MHOI'OTPAHHUKA, BBINYKIIbIE U
HEBBINYKJIBIE MHOIOI'DAHHMKH, pa3BEpTKa MHororpanHuka. I[Ipusma: nN-yrospHas
npu3Ma, TpaHU U OCHOBAaHUS MPU3MBI, NpsiMasi U HAKJIOHHAs NPU3MbI, OOKOBas U

IIOJIHAsI TTOBEPXHOCTh npu3Msbl. [lapauenenunen, npsMOYroJIbHBIM NapaJIeIeIUIIE ]
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U ero cpoiictBa. [Tupamuaa: N-yronpHas nupamMuaa, TPaHA U OCHOBAaHUE MUPAMUIBI,
OOKOBasi M MOJIHASL MOBEPXHOCTh NMUpPaMUJIbl, IPAaBUIbHAS U yCEUEHHAs MHUpPaMUA.
OnemMeHThl MNpu3Mbl M nHUpaMubl. lIpaBUiIbHBIE MHOTOTPAaHHUKHU: TIOHSTHE
[IPaBUJIBHOTO MHOTOTPaHHUWKA, IIpaBUJIbHAs IIPpU3Ma W IpaBWIbHAs IHpPaMUJA,
NpaBUJIbHAS TPEYroJbHAs MUpaMUAa U MPaBUIbHBIN TeTpasap, kKyO. [IpencraBienue
O MPaBWJIBHBIX MHOTOTPAHHUKAX: OKTa3p, AOJAEKadap U ukocasap. CedyeHus Npu3Msl
Y IUpaMupbl.

CuMmmeTpust B IIPOCTPAHCTBE. CHMMETPUS OTHOCHTEIBHO TOYKH, IIPSIMO,
IUIOCKOCTU. DJIEMEHThl CHMMETPUM B NHpaMuAax, Mapajuieienunenax, npaBHIbHbBIX
MHOTOI'paHHUKAaX.

BrruncnieHre 371€MEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yrisl. [lnomansb
OOKOBOM TOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH NPSIMOM MNPU3MBI, IJIOMIAIb
OCHOBaHHMIA, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOil npu3Mbl. [lnomans 0okoBoi
IIOBEPXHOCTH W TOBEPXHOCTH IIPaBUJIBHOW MHpaMuIbl, TeopemMa O IUIOMAAN
yceuéHHoi nupamuipl. [lonstue 06 00béMe. OOBEM nUpaMuabl, IPU3MBI.

[lonoOubie Tena B npocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOIAIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEJL.

11 KJIACC

Tena BpameHus

Hunmuuapuyeckasl MOBEPXHOCTh, 00pa3yrolIUe MUIMHAPUUECKON MOBEPXHOCTH,
OCh MWIMHAPUUECKON MOBepXHOCTU. [{ummHap: OCHOBaHUSI U OOKOBasi TOBEPXHOCTb,
oOpa3ymoIias U 0Ch, TUIONIAb, OOKOBOM U MOJTHOU IMTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, OOpa3yromne KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKoW nmoBepxHocTu. KoHyC: ocHOBaHWE U BeplIUHA, 00pa3yroiias u
OCh, IIOIIA b OOKOBOM M IMOJIHOM MOBEPXHOCTH. Y CCUEHHBIN KOHYC. 00pa3yroIme u
BBICOTA, OCHOBAHUS 1 OOKOBasi TOBEPXHOCTh.

Chepa u map: 1EHTp, paaudyc, AUaMETp, IUIOMIAJlb MOBEPXHOCTU CQEPHI.
B3anmHoe pacnonioxkenue chepbl M IIIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe,
IJI0IAb CEpHI.

N300paxkenune Tes BpallleH!s Ha MI0CKOCTH. Pa3BEpTKa IMIMHIpa ¥ KOHYCA.

KoMOuHaiuu Ten BpaieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJ10 ceprl, chepa, BIMCaHHAS B MHOTOI'PAHHUK, WJIA TEJIO BPAIICHUS.

ITonsarne 06 00béme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
PSIMOYTOJILHOTO MapajuieNienumnena u cueAcTBus u3 He€. O0bEM MUIMHIpPA, KOHYCA.
OO0bEM mapa u miomasb chepsi.

[Togo6usie Tema B mpocTpancTBe. COOTHOMICHHS MEXIy —TUIOMIAISIMU
MMOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEIL.

Ceuenust munHApa (MapajuieNIbHO U MEPHEHIUKYIIPHO OCH), CEUYCHHSI KOHYCa
(mapasutebHOe OCHOBAHHIO M ITPOXOJIAIIEE Yepe3 BEPIIMHY), CCUCHHS mapa.
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BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctd M B mpocTpaHcTBe. CIO0KEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha 4ucio. PasnokeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekropaM. [IpaBuno mapamwienenunena. Pemenne 3amad, CBA3aHHBIX C MPUMEHEHUEM
IIPaBWJI IEUCTBHM C BEKTOpaMu. [IpsmoyronbHas cucreMa KOOpAWHAT B IPOCTPAHCTBE.
Koopaunate! Bektopa. [Ipocrenmme 3anaum B KOOpAMHATAX. YTOJI MEXKIY BEKTOPAMHU.
CkansipHoe TpPOM3BEACHHWE BEKTOPOB. BpIUUCIIEHHE YIIOB MEXIAY NPSIMBIMH U
IUIOCKOCTAIMHU. KOOpAMHATHO-BEKTOPHBIM METO ITPU PEILIEHUH F€OMETPUUECKUX 3a/1ad.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenms B 10 kiacce oOydJarOmMiiCs TIOMYyYUT CICAYIOIINAC
peaIMEeTHBIC PE3YyIbTAThI:

OIIEpUPOBATh MOHATUAMU: TOUKA, IPSAMasi, IIOCKOCTb;

OPUMEHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX IPH PEUICHUU
F€OMETPUYECKHUX 33/1a4;

OTIepUPOBATh MOHATUAMHU: TAPALICIBHOCTh M MEPIEHANKYIIPHOCTh TPAMBIX H
IJIOCKOCTEM;

KJaccU(pUIMPOBAaTh  B3aUMHOE  PACHOJOXKEHHE TMPSAMBIX W IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTepHPOBaTh MOHITUAMH. ABYTPAaHHBIA Yroj, TpaHU IBYTPAHHOTO yria, pedpo
JBYIPAHHOTO yIJa, IMHEWHBIA YroJl ABYTPAHHOTO yIia, FpagycHas Mepa JBYTPaHHOIO
yria,

OTEpPUpPOBATh TMOHATHSAMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMYKIIBINA
MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOTpaHHUKA, TIPaBUJILHBI MHOTOTPAHHUK;

pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOIPAaHHUKOB (IUpaMuia, MpH3MA,
PSIMOYTOJILHBIN MapajuieNienumes, Kyo);

KJ1acCU(UIIMPOBATh MHOTOTPAHHUKH, BBIOUpAs OCHOBAHUS I Kiaccuukanuu
(BBIMTYKJIBIC ¥ HEBBITTYKIIBIC MHOTOTPAaHHUKH, TIPABUJIBHBIC MHOTOTPAHHHUKH, TIPSIMBIC U
HAKJIOHHBIE TTPU3MBI, TApAJUICTICTUIIC/IbI);

OIEpPUPOBATh MOHATUAMU: CEKYIIasl IIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB;

OOBSICHATH IPUHIUIIBI TOCTPOSHUS CEUEHUH, UCIIONIB3YsI METO/I CIIEOB;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBINOJHATH (BBIHOCHBIC)
IJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY,
CHU3Y,

pelaTh 3a7a4d Ha HaXOXJICHHE T€OMETPUYECKUX BEJIMYMH MO oOpaslaM WM
arOpUTMaM, TIPUMEHsISI W3BECTHbIC AaHATUTHUYECKHE METOIbl TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a/lady Ha BBIYUCICHUE PACCTOSHUN MEXIY IBYMs
TOYKAMH, OT TOYKH /0 MPSAMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMHUCS
PSIMBIMH,

pemaTth 3a7jaud Ha HAXOXKJIEHHUE NeOMETPHUUECKHUX BEJIMYMH MO oOpasuaMm Wiu
QITOPUTMaM, TMPHUMEHsISI M3BECTHbIE AHAIUTHYECKHE METOJbl MPHU PEHICHUU
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CTaHJAPTHBIX  MATEMAaTHMYECKUX  3a7a4 HAa  BBIYMCJICHHE  YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH, MEXKIY MPAMOU U MJIOCKOCTBIO, MEKIY ITIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIATh OOBEMBI W TUIOMIANA TIOBEPXHOCTEH MHOTOTPAaHHUKOB (MpH3Ma,
nUpaMuia) ¢ MPUMEHEHUEM (OPMYJI, BBIYUCIIATH COOTHOIICHHUS MEXKIY TUIOIIAISIMH
MOBEPXHOCTEH, 00bEMaMU OI00HBIX MHOTOTPAaHHUKOB,;

ONEPUPOBATH MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPBI;

U3BJIEKaTh,  MPEOOpa3oBbIBAaTH M HHTEPOPETUPOBATH  HMHGPOPMALIUIO
O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX;

MPUMEHATh FeOMETpUYecKre (DaKThl JUIsl PELICHUS CTEPEOMETPUUYECKHX 3ajad,
MIPEANOIAraloluX HECKOJIBKO IIaroB PEUICHUs, €CIU yCIOBUS NPUMEHEHUS 3a7aHbl
B IBHOH (hopme;

NPUMEHATh  MPOCTEUIIME  NPOrpaMMHBIE  CpEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUECKUX 3a/1ay;

IPUBOJIUTH IIPUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEN B IPUPOLIE U KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHATh TOJIyYEHHbIE 3HAHUS HA MPAKTHKE. aHAJIM3UPOBATH pPEAbHbIE
CUTyallUd M TPUMEHSATh H3YYEHHBbIE TMOHATHS B TMPOLIECCE IOMCKA PEIICHUS
MaTeMaTH4ecKu c(hopMynupoBaHHON MPOOJIEMbI, MOJIEIUPOBATh pPealbHbIE CUTYALlUU
Ha A3BIKE T€OMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
reOMETPUYECKUX MMOHATUH M TEOpeM, ammapara aiareOpbl, pelarbh NPAKTUYECKUE
3aJ1a4yM, CBSI3aHHBIE C HAXOXKJICHUEM F'€OMETPUUYECKUX BEIHYMH.

K xoniry oOyuenus B 11 kiacce o0y4aronuiicss Hay4YuTCs:

OTIEpUPOBATh TOHATHUSAMHU: ITWIMHAPUYECKAs TIOBEPXHOCTh, OOpa3yroIIne
IIAJTUHAPUYECKON TTOBEPXHOCTH, MIJIMHIP, KOHUYECKas MOBEPXHOCTh, 00pa3yroIIne
KOHUYECKOM MOBEPXHOCTU, KOHYC, cepuuecKasi TOBEpXHOCTh;

pacno3HaBath Tejia BpalleHus (MUIMHAP, KOHYC, cdepa H 1miap);

OOBSICHATD CIIOCOOBI MOTYYEHUS TE BPAICHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACTIONIOKEHHE C(PEephl U TNIOCKOCTH;

OIEpUPOBATh TMOHATHUSMH. IAPOBOM CErMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CeTMEHTa, IIAPOBOM CIIOW, OCHOBAHHE IIAPOBOIO CJIOS, BBHICOTA IIAPOBOTO CIIOS,
IapOBOU CEKTOD;

BBIYHCIIATH 00OBEMBI | TUTOIIAIN TOBEPXHOCTEH TEN BpaIlCHUs, T€OMETPUIECKHUX
TN ¢ IpUMeHeHueM Gopmy,

OTIEpUPOBATHh MOHSATUSMH. MHOTOTPAHHUK, BIMCAHHBIN B cpepy M ONMUCAHHBIN
okoJ10 cepsl, chepa, BMCaHHAS B MHOTOTPAHHUK WM TEJIO BpaIllCHUS;

BBIYHCIIATh COOTHOIICHHS MEXIY IUIOMAIIMA TIOBEPXHOCTEH H 00bEMaMu
IMOJOOHBIX TEJI,
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n300pakaTh Hu3ydyaeMble (QUIypbl OT pPYKM U C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB;

BBITOJIHATH (BBIHOCHBIE) TIOCKHAE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: BuI cBepxy, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJI BPAIICHHUS,

U3BJIEKaTh,  MHTEPIOPETUPOBATH U MpPeoOpa3oBbIBaTh  MH(POPMALHIO
O IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypaX, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OIIEpUPOBATh MMOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH JACHCTBUS CJIOKEHHSI BEKTOPOB, BEHIYMTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpPa Ha YUCJIO, OOBSICHSITH, KAKUMU CBOMCTBAMU OHU 00JIaJ1a10T;

IPUMEHATH [IPABUIIO MapaljiesICIUIeNa;

OIEpUPOBATh MOHATHIAMU: JEKAPTOBBI KOOPAMHATBHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, Yrold MEXIY
BEKTOpaMH, CKAJLIPHOE MPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIaHAPHBIE
BEKTOPBI;

HaxOJUTh CYMMY BEKTOPOB M MPOU3BEICHHUE BEKTOpAa HA YHCIO, Yroll MEXAY
BEKTOpaMH, CKaJBIPHOE INPOW3BEACHHME, PpaCKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT;

NPUMEHATh T€OMETpUUECKUE (PaKThl ISl PELIEHUS CTEPEOMETPUUECKUX 3a/ad,
MPEANOIaralliX HECKOJIbKO IIaroB PEIICHUs, €ClIM YCIOBUS MPUMEHEHHUS 3aJaHbI
B IBHOH (hopme;

pelarb MNpOCTEHIINE TeOMETPUYECKHE 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A;

pemarh 3a7a4u Ha 10Ka3aTesIbCTBO MAaTEMAaTUYECKUX OTHOUIEHUI U HAXO0XKICHHE
r€OMETPUYECKUX BEIMYMH MO o0pa3luaM WM aJropuTMaM, MPUMEHSISI W3BECTHBIC
METO/Ibl TP PEIIEHUH CTaHIAPTHBIX MATEMATUUYECKUX 3a/a4;

OPUMEHATh  MPOCTEHIIME  NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJIUTH ITPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B IPUPOIE U KU3HH,
pacrno3HaBaTh IPOSBICHUE 3aKOHOB FT€OMETPHUH B UCKYCCTBE;

MPUMEHATH IIOJIyYEHHBIE 3HAaHUSA Ha NPAKTUKE. aHaJIU3UpPOBATh peEajbHBIE
CUTyallud M TPUMEHSATh H3yYEHHbIE TMOHSATUS B TPOLECCEe MOUCKA PpEIICHUS
MaTeMaTU4Yecku chOpMyIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATH PEATbHBIE CUTYALIMH
Ha SI3bIK€ TE€OMETPUM, HCCIEN0BAaTh IOCTPOCHHbIE MOJEIN C MCIOJIb30BAHUEM
reOMETPUYECKUX TMOHSATUH M TEOpeM, ammapara aiareOpbl, pelaTh NPaKTHYECKHe
3aJ1a4yM, CBSI3aHHBIE C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIMUMH.

33



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaummenoBanue paznena  |KonumdecTBo OcHOBHOE coziepKaHue OcCHOBHBIE BUJIBI JEATEITLHOCTH
(TeMbl) Kypca 4acoB o0 yyJaromuxcs
BBejieHue B cTepeoMeTpuIo 3) OCHOBHBIE MTOHATHS CTEPEOMETPHH: AKTYyaaIu3upoBaThb (HaKThl U METO/IbI
TOYKA, MpsiMasi, TIIOCKOCTb, IJIAHUMETPUHU, PEJICBAHTHBIE TEME.
npoctpadcTBo. [IpaBuna uzobpaxenus | Ilomydars npeacraBineHus
Ha PUCYHKAX: U300paKEHUS O MPOCTPAHCTBEHHBIX PUTYPAX,
MJIOCKOCTEH, TapaJUIEIbHBIX MPSIMBbIX pazOuparh NpocTenilre npaBuiIa
(oTpe3koB), cepeMHBI OTPE3KA. U300paXKeHust ITUX QUryp.
[lonsiTus: MepeceKaromuecs HN300paxaTh IpsIMYIO U IIOCKOCTh
MJIOCKOCTH, TIEPECEKAOIINECS TIpsiMasi | Ha PUCYHKE.
U TIJIOCKOCTb. Pacno3HaBaTh MHOTOIPAHHUKH,
3HAKOMCTBO C MHOTOI'PAaHHUKAMH, nupamMuay, Kyo, Ha3pIBaTh UX
M300pakKeHuEe MHOTOTPAHHUKOB AJIIEMEHTHI.
Ha PUCYHKaX, Ha IPOCKIIMOHHBIX JeaaTb pUCyHOK Ky0a, TUpaMUIbl,
yepTtexxax. HauanbHble CBEICHUS HaXOJIUTh OIIUOKU B HEBEPHBIX
0 KyOe u mupamuse, ux pa3BEPTKU U300paKEHUSIX.
u Mojienu. CeueHUs MHOTOTPAaHHUKOB. | 3HAKOMMTBCS C CEUCHUSIMH,
[TonsiTne 06 akCMOMaTHYECKOM C METOJIOM CJIEJIOB; HUCTOJIb30BATh
MOCTPOCHHUH CTEPEOMETPUU: AKCUOMBI | JJISI IOCTPOEHUS CEYEHUS METOT
CTEPEOMETPHUU U CIEACTBUS U3 HUX CJIEJIOB, KPaTKO 3aMKChIBATH LIAaru
MOCTPOCHHUS CEUCHUSI.
Pacno3naBarthb BuUJI CCUCHUS




U OTHOIIICHHH, B KOTOPBIX CEUCHHUE
neauT pedpa KyOa, HaXOAUTh TIOMIA b
CEUYCHUS.

Hcnoan3oBaTh mogodue mpu
pelIeHnH 3a1a49 Ha TTIOCTPOCHHE
CCUCHUU.

3HAKOMUTBHCH C AKCHOMATHYECKUM
MTOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPHUH

U CJICICTBUSIMH U3 HUX.
NimrocTpupoBaTh aKCHOMBI
PUCYHKAMH U TIPUMEPaAMH

13 OKpYXKarole 00CTaHOBKHU

[IpsiMBIE 1 TNTOCKOCTH

B MIPOCTPAHCTRBE.
[TapanmuenbHOCTh IPSAMBIX
U IIJIOCKOCTEN

B3anmHO€e pacronokeHue npsiMbIx
B IIPOCTPAHCTBE. MEPECEKAIOIINECH,
IapajuIeJIbHbIE U CKPEIUBAIOIIMECS
IIpsIMBIE.

[TapanmnenbHOCTD MIPSMBIX

Y TJTIOCKOCTEN B MTPOCTPAHCTBE:!
NapajuiebHbIE MTPSMBbIC

B IIPOCTPAHCTBE; MMAPaJUIEIbHOCTD
TPEX MPSIMBIX; APAIIICIBHOCTD
IIPSAMOU M TNIOCKOCTU. Y IJIbI

C COHAIPABJIICHHBIMU CTOPOHAMM; YI'OJI
MEKy PSIMBIMU B IIPOCTPAHCTBE.

AKTYyaau3upoBaTh (GaKThl U METO/IBI
TUTAHUMETPUHU, PETICBAHTHBIE TEME,
IPOBOJIUTH aHAJIOTHU.

IlepeyncasiTh BO3MOXHBIE CLIOCOOBI
pacronokKeHUst IBYX MPSIMbIX

B IIPOCTPAHCTBE, UIUTIOCTPUPOBATH UX
Ha TpUMeEpax.

JdaBatb onpeneseHue
CKPEIUBAIOIINXCS MPSIMBIX,
dbopmyIMpoBaTh MpU3HAK
CKPEILMBAIOLINXCS MPSIMBIX

Y TIPUMEHSATH €r0 MPU PEeLICHUH
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[TapanneabHOCTh MIIOCKOCTEN:
napajuieJIbHbIE TIJIOCKOCTH; CBOMCTBA
napajuieJIbHbIX MIOCKOCTEMN.
[Ipocreiimme MpoCcTpaHCTBEHHBIE
(Gurypbl Ha MIOCKOCTH: TETPAdp, KyO,
MapAJJIENEIUIEA; TTOCTPOCHUE
CECUCHH I

3a/1ay.

Pacno3naBars nipru3my, Ha3bIBaTh €€
JJIEMEHTBI.

CrpouTth ceyeHus: IpU3Mbl

Ha FOTOBBIX YEPTEkKAX.
Ilepeuncasitb BO3MOXKHBIE CITOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS TPAMON

Y IJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIIUE
IPUMEPBI U3 PEATBHON KU3HU.
JlaBaTb onpenejieHue
NapaJuICIbHOCTH MPAMON

Y IIJIOCKOCTH.

DopMyJaHPOBATh MPU3HAK
NapajuIeIbHOCTH MTPAMON

Y TIOCKOCTH, YTBEPKICHUE O MPAMOM
NEpECEUYECHUS JBYX INIOCKOCTEM,
NPOXOASAIIMX Yepe3 MapAIIETbHBIE
psIMBIE.

PemaTs npaktuyeckue 3a1auu

Ha IOCTPOEHUE CEYEHU
MHOT'OI'paHHUKA.

OO0BSACHATH CiTydad B3aMMHOI'O
PACIIOJIOKEHHUS TIIIOCKOCTEM.

JdaBathb onpeaeseHue napauieIbHbIX
IJIOCKOCTEN; MPUBOAUTH MMPUMEPBI
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Y3 PEAJbHOM KU3HU U OKPYKAIOIIECH
00CTaHOBKH, WJUTFOCTPUPYIOLIUE
[IapaJUIEIbHOCTD ITIOCKOCTEH.
Hcnosb30BaTh NIpU3HAK
NapajuieIbHOCTH ABYX IIOCKOCTEM,
CBOMCTBA NapaJUIEIbHBIX MIOCKOCTEN
P PELICHUH 33]1a4 Ha [TOCTPOCHUE.
OOBbSICHATD, YTO HA3bIBACTCS
napaJiyIeNIbHBIM TPOEKTUPOBAHUEM

Y KaK BBINIOJIHSAETCS MPOEKTUPOBAHHE
(Guryp Ha MmIOCKOCTb.

H300paxkars B napauienbHON
MPOEKIIUU Pa3INYHbIE
reoMeTpudecKkre GUrypsl.
MoaeaupoBaTh peaibHbIE CUTYallMU
Ha S3bIKE TEOMETPHUH, UCCIIEIOBATH
IIOCTPOEHHBIE MOJEIIN

C UCIOJIb30BAHUEM I'€OMETPUYECKHUX
MTOHSTH.

Hcnmosb30BaTh NpH pelICHNHN 3a1a4
HA MIOCTPOEHUE CEUECHUN TTOHSTHE
NapajuIeIbHOCTH, TPU3HAKA

Y CBOMCTBA MapaJIeIbHbIX MPSIMBIX
Ha MJIOCKOCTH
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[ leprieHIMKYISIPHOCTh TPSIMBIX
U TUTOCKOCTEM

[lepneHAUKYIAPHOCTD MPAMOU

Y IJIOCKOCTH: NIEPIEHANKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE, IIPSIMBIC
NapaJUICNIbHBIE U NIEPIICHIUKYJIISIPHBIC
K IUIOCKOCTH, ITPU3HAK
MEPIEHINKYJIIPHOCTH MIPAMON

Y TJTIOCKOCTH, TEOPEMA O MPAMOU
MEPIEHANKYJIIPHON TIIIOCKOCTH
[lepneHAUKYJISIp ¥ HAKIOHHBIE!
pacCcTOssHUE OT TOYKHU [0 IIOCKOCTH,
paccTosiHUE OT IPSIMOM 10 INIOCKOCTH

AKTYyaau3upoBaTh (HaKkTbl © METO/bI
IJTAHUMETPHH, PEJICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

OO0BACHATH, KAKOW YIrOJI Ha3bIBACTCA
YIJIOM MEXIY IEPECEKAIOIUMUCS
IIPSAMBIMH, CKPELIUBAIOIIUMUCS
IIPSAAMBIMU B ITIPOCTPAHCTBE.

JlaBaThb onpeae/ieHue
MEPIEHINKYJIIPHBIX MPSIMBIX

Y NIPSIMOU, MEPIIEHIUKYJIIIPHOU

K IUIOCKOCTH.

Haxoautsb yribl MEXIy
CKPEIIMBAIOUIUMUCS MIPSMBIMU B KyOe
U [IUPaMUJIE.

IIpuBoauTH NpUMeEPHI U3 PEATBHOU
KU3HU U OKpYXKarolleld 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEPIEHINKYJIAPHOCTD MPSAMBIX

B IIPOCTPAHCTBE

Y MIEPIIECHNKYJISAPHOCTD MTPSMOU

K IJIOCKOCTH.

DopMyJIMpPOBATH IPU3HAK
MEPIEHINKYJIIPHOCTHU MPSAMOU

Y IJIOCKOCTH, IPUMEHATH €r0 Ha
MPAKTUKE: OOBICHATH
NEepHeHAUKYIIPHOCTh pedpa Kyda

Y IMaroHaJIM €ro TPaHu, KOTopas ero
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HE COJCPKUT, HAXOAUTD JUIMHY
JTMaroHaiu Kyoa. BeIYUCISITE BEICOTY
MIPABUIBHON TPEYTOJIbHOU

Y IIPABUJIBHOM YETBIPEXYTOJILHON
nupamMuj o JyiMHam peodep.

Pemathb 3a/1aun Ha BBIYNCIICHUS,
CBSI3aHHBIE C MIEPIICHAUKYISIPHOCTHIO
IIPSIMOU M TIOCKOCTH,

C HCIIOJIb30BAHUEM IIPHU PELIEHUU
MJIAaHUMETPUUYECKUX (PaKTOB

Y METO/OB.

OO0BbSICHATD, YTO HA3BIBAIOT
MEPIEHAUKYISIPOM U HAKIIOHHOU

Y3 TOYKH K TNTIOCKOCTH; IPOEKIUEN
HAKJIOHHOM Ha IIOCKOCTh. OOBSICHITD,
YTO HA3bIBAETCSA PACCTOSTHUEM:

OT TOYKH J0 IIJIOCKOCTH; MEXKY
MapaJUICIbHBIMU IUIOCKOCTSMU; MEXKIY
NPSAMOU U MMapaJuIeIbHON €1
IUIOCKOCTBIO; MEXKTY
CKPEUIMBAIOIUMUCS TTPSMBIMHU.
HaxoauThb 3TH pacCcTOSHUS B TPOCTHIX
ciy4asix B KyOe, mupaMujie, mpusme.
MoaeaupoBaTh peabHbIE CUTYALIMU
Ha SI3bIKE TEOMETPHUU, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENIN

C HUCMOJIb30BAHUEM T€OMETPUUYECKUX
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TTOHSITUM.

Hcnonb3oBaTh Ipy pEIICHUM 33]1a4
Ha IMOCTPOEHUE CEYEHUM TEOpEMY
[Tudaropa, cBoricTBa IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

Y TIBI MEXKY IPSIMBIMU U
[IJIOCKOCTSIMU

YTbl B IPOCTPAHCTBE: YIOJ MEXKITY
MPSIMOM U TIOCKOCTHIO; IBYTPAHHBIN
YTOJI, JUHEUHBIN YTOJl JBYTPAHHOT'O
yria.

[lepnieHAUKYIAPHOCTD IIOCKOCTEM:
MPU3HAK MEePIECHIUKYJIIPHOCTU JIBYX
mrockocte. Teopema o Tpéx
MEePHEHIUKYJIIIpax

AKTYaJIU3UPOBATH (PAKTHl U METOIBI
IIJJAHUMETPUH, PEIIECBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

JlaBaTb onpeaeieHue yria MEexIy
IIPSIMOM U IIOCKOCTBIO,
dbopMyIIUpOBaTh TEOPEMY O TPEX
HEePIEHANKYIIIpax U 0OpaTHYIO K HEH.
HaxoauThb yroyn Mexay npsMoun

Y TUIOCKOCTBIO B MHOTOTPaHHUKE,
pPAcCTOSTHUE OT TOYKHU 0 IPSIMOM

Ha IIJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

0 Tpéx nepnenauKkyispax. [Iposoauts
Ha YepTeKe NMEPIECHIAUKYIISP: U3 TOUKU
Ha MPSAMYIO; U3 TOYKH HA IIOCKOCTb.
JaBaTb onpeneneHue AByrpaHHOro
yriia u ero 3JieMeHTOB. OObSICHATH
PABEHCTBO BCEX JIMHEMHBIX YIJIOB
JNBYIPAHHOTO yTJja.

HaxoauTes Ha yepTexe ABYTrpaHHbIN
yroJi pu pedpe Mupamu/ibl, IPU3MBI,
napajuienenuneaa.
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JdaBathb onpeaesieHue yria MexaIy
MIJIOCKOCTSIMH.

JdaBarb onpeaneseHue

1 (popMyJIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYIISIPHBIX
IJIOCKOCTEM.

HaxoauThb yriibl MEX1y IJIOCKOCTSIMU
B KyOe U MUpaMHu/ie.

Hcnonb30BaTh Mpy pEMICHUH 33/1a4
OCHOBHBIE€ TEOPEMBI U METO/IbI
MJIAHUMETPHUH.

MoaeaupoBaTh peabHbIE CUTYAlIMU
Ha SI3bIKE TEOMETPHUH, UCCJIET0BATH
IIOCTPOEHHBIE MOJIENIN

C HCMOJIb30BAHUEM T'€OMETPUUECKUX
MTOHSTH.

Hcnmoab30BaTh NpH pelICHUN 3a1a4
Ha [TOCTPOECHHUE CEUEHUI
COOTHOILIEHHUS B MMPSIMOYTOJILHOM
TPEYTrOJIbHUKE

MHOrorpaHHUKH

[ToHsiTHE MHOTOTPAHHUKA,

OCHOBHBI€ 3JIEMEHTHI MHOTOTPaHHHUKA,
BBIMTYKJIbIE U HEBBIMYKJIBIE
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTPaHHHUKA.

[Ipu3ma: N-yronpHas npu3ma; rpaHu

AKTYyaau3upoBaTh (HaKkThl 1 METO/bI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
NPOBOAUTH AHAJIOTUH.

JaBathb onpeneieHue
NapajuiesICuIe1a, PACIO3HABATH €T0
BHUJIBI U U3y4YaTh CBOWCTBA.
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Y OCHOBAHUS MPU3MBI; IIPSAMast

Y HAaKJIOHHAsi IPU3MbI; OOKOBasI

Y MOJTHAs! TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npAMOYroJIbHBIN
IapajuIeIIeNnIel U €T0 CBOMCTBA.
[Iupamua: N-yroapHas NUpaMuaa,
IrpaHU U OCHOBaHUE MUPAMU/IBI;
OOKOBast U MOJIHAs TOBEPXHOCTh
MUPaMUJIbL; IPABUIIbHAS U YCEUEHHAS
nUpaMu/Ia.

DJIEMEHTBI PU3MBI U TTUPAMU/IBI.
[TpaBusIbHBIE MHOTOTPAHHUKH
MOHATHE MPABUIHLHOTO
MHOT'OTpaHHUKA,; MPaBUIIbHAS TPU3Ma
U TIpaBUJIbHAS TUPaMUa; MPaBUIIbHAS
TpeyroiabHas MUpaMHuIa

U TIPABWJIbHBIN TETPAdP; KYO.
[IpencraBieHne o MpaBUIIbHBIX
MHOTOTPaHHUKAaX: OKTa’ap, TOAECKAdIP
U UKOCAdIP.

CummMeTpust B TPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIILHO TOYKH,
IPSIMOM, TIJIOCKOCTH. DJIEMEHTBI
CUMMETPHH B MUPAMUJIAX,
napajuiejenumneax, mIpaBuiIbHbIX
MHOT'OTpaHHHUKaXx.

JaBaTh onpejiereHue MUpPaMu/ibl,
pPacmo3HaBaTh BU/IbI TUPaAMUJI,
(¢opmyampoBaTh cBolicTBa pEdep,
TPaHEN Y BBICOTHI NPABUIIBHOM
MAPAMHUIBI.

Haxoaurpb 1uiomaab DoJIHOU

1 OOKOBOM MOBEPXHOCTH MTUPAMHU/IBI.
JlaBarh onpeaeseHre yCEUEHHOM
MMAPAMU/IbI, HA3bIBATh €€ JJIEMEHTHI.
DopMYyJIUPOBATH TEOPEMY

0 IUTOIIA I OOKOBOW MOBEPXHOCTH
IIPAaBUJIbHOM YCEUEHHOMN ITUPAMUBI.
Pemarp 3a1a4n Ha BEIYUCIICHHE,
CBS3aHHBIE C TUPaAMUJIaMH, a TAK¥Ke
3a71a4M HA MIOCTPOEHUE CEUEHU.
JaBathb onpeaesieHue IPU3MBI,
pacmo3HaBaThb BUJIbI IPU3M,
H300paKaTh IIPU3MBI HA YEPTEKE.
Haxoauthb 1iomnaapr NOJIHON WU
OOKOBOM MOBEPXHOCTH MPU3MBI.
N3yuatb cooTHOLIEHHS Diliiepa
JUIsL yucia péoep, rpaHed U BEpIIUH
MHOTOTpaHHUKA.

N3y4yats BUJIbI TPaBUIIbHBIX
MHOTOTPAHHUKOB, UX Ha3BAHMS

Y KOJIMYECTBO IPAHEM.
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BrrunciaeHne 3J1eMEeHTOB
MHOTOTPaHHUKOB. pEOpa, AMaroHaIH,
yribl. [Tnomans 60KoBOM TOBEPXHOCTH
Y TIOJTHOW TOBEPXHOCTYU MPSIMOU
MIPU3MBI, TUIONIA/Ib OCHOBAHUM, TEOpEMa
0 OOKOBOI1 TOBEPXHOCTH MIPIMON
npu3Mbl. [Tnomans 6okoBoi
MOBEPXHOCTH Y TOBEPXHOCTH
MIPaBUJILHOM MUPAMU/IBI, TEOpEMA

0 TIJIOIIAX OOKOBOM MOBEPXHOCTH
YCEUEHHOM TTUPAMMUJIBI

H3yyaTrb cuMMeETpHIO
MHOTOTPaHHUKOB.

OO0BLACHATH, KaKHE TOUYKHU
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIbHO JJAHHON TOYKH, MPSIMON
WM TUIOCKOCTH, YTO HA3LIBAIOT
LEHTPOM, OChIO UJIU TIJIOCKOCTHIO
CUMMETPHUH (UTYPBHI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX (DUTYp B ApXUTEKTYPE,
TEXHUKE, IPUPO/IE.

MoaenupoBaTh peajabHbIC CUTYalUH
Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh
MOCTPOCHHBIC MOJICIIH

C UCMOJIb30BAaHUEM T€OMETPUUECKUX
MOHSTHH, UCIIOJIB30BaTh I10100ME
MHOTOIPaHHUKOB

OO0BbEMBI MHOTOTPAHHUKOB

ITorsarue 00 00bEMe. OOBEM
TUPaMUIBI, TTPU3MBI

AKTYaJIu3upoBaTh (H)aKThl K METO/IbI
TJIAHUMETPUH, PEJICBAHTHBIC TEME.
OO0BACHATD, KaK U3MEPSIIOTCA
00BEMBI TEJ1, TPOBO/IS AHAJIOTHIO

C U3MEPEHUEM IUIOLIANEH
MHOTOYTOJIBHUKOB. @ OpMYJIMPOBATH
OCHOBHBIE CBOMCTBA 00BEMOB.
HN3yyarh, BBIBOAUTH ()OPMY.JIbI
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00BEMa NMPAMOYTOJIBHOTO
napajuIesIeuIe a, IPU3MBI

U IUpaMUpbl.

Beruucjasars 00bEM MPU3MBI

Y IUPaMUbI IO X JIIEMEHTAM.
IIpumeHsATH 00BEM IS peIIEeHUs
CTEpPEOMETPUUECKHUX 3a/1a4 U

JUTSL HAXOKJIEHUS T€OMETPUYECKHUX
BEJIMYMH.

MopenupoBaTh peajIbHbIE CUTYalllN
Ha S13bIKE TEOMETPUH, HCCJIe0BATH
OCTPOEHHBIE MOJEININ

C UCIOJIb30BAHUEM I'€OMETPUYECKHUX
MTOHATUI

[loBTOpEHME: CeUeHUs,
PACCTOSIHUA U YTJIbI

ITocTpoeHue ceueHui

B MHOI'OI'DaHHMKE.

BrlunciieHne pacCTOSHAN: MEXITY
JIBYMsI TOYKaMH, OT TOYKH J10 IIPSIMOM,
OT TOYKH JI0 TJIOCKOCTH; MEKTY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU.
Brruucnenue yrios: Mexay
CKPELIMBAIOLIUMHUCS IPSIMBIMH,
MEXKY IIPSAMOU U IUIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMH

CTpoutb ceueHue MHOTOTpaHHUKA
METOJIOM CJIEJIOB.

/laBaThb onpeneeHne pacCTOSHUS
Mexay GUrypamu.

HaxoauTb paccTossHHE MEXIY
napajiyieNIbHBIMU TJIOCKOCTSIMH,
MEXAY IUIOCKOCTBIO M MapajuIeIbHOM
el MPSAMOM, MEXKIY
CKPEILMBAIOLIUMUCS TPSIMBIMHU.
CTpouTthb NTMHENHBIN Yo
JIBYTPAHHOTO YyIJia Ha YepTexe
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MHOTOTPAHHUKA U HAXOJIUTh €TO
BEIINYHHY.

Haxoaurthb yribl MEXY IIOCKOCTSIMU
B MHOT'OI'PaHHUKAaX

OBHIEE KOJIMYECTBO
YACOB IIO [TIPOI'PAMME

34
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11 KJIACC

HaunmenoBanue paznena  KomuuectBo OcHOBHOE coziepKaHue OCHOBHBIE BH/IbI 1€ATEIBHOCTH
(TeMbl) Kypca 4acoB o0 yyJaromuxcs
Tena BpameHus 12 Cdepa u map: ueHTp, paamnyc, AKTYyaau3upoBaTh (HaKkTbl U METO/bI

JUaMETP; TIOIIA (b MOBEPXHOCTH
cthepsl. BzaumHoe pacnoyioxkeHue
cdepbl U TII0CKOCTH; KacaTesIbHasl

IJIOCKOCTH K cdepe; mioiaab chepsl.

N300paxxenue cdepsl, mapa
HAa IUIOCKOCTH.
Ceuenus mapa

IJITAHUMETPUHU, PEIICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTUU.

JlaBaThb onpeaenaenns chepsl U mapa,
UX LIEHTpa, paanyca, 1MaMeTpa.
Onpenenstb chepy Kak purypy
BpalleHUsl OKPYKHOCTH.
HccaenoBars B3auMHOE
pacrnofiokeHue chepbl U MIOCKOCTH,
IBYX chep, WLTHCTPUPOBATH YTO

Ha YepTeXax U PUCYHKAX.
DopMyJIHPOBATH ONPEICIICHHAE
KacaTeabHOM IIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KacaTeJIbHOU
MIJIOCKOCTH.

3HAKOMHTBHCH C T€OJIC3NIECKUMU
JUHUSAMU Ha cepe
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[{ummHapryecKas OBEPXHOCTb,
oOpa3yromue UIHHIPUICCKON
HOBEPXHOCTH, OCh HIWJINHAPUIECKOM
noBepxHocTH. Lnmuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTb,
o0pa3zylolias u oCh; IIIOMIAIb
OOKOBOM U IMOJIHOM OBEPXHOCTH.
N300paxkenne nuauHapa

Ha miockocTu. Pa3BépTka nunuHapa.

Ceuenus nuimHApa (MIIO0CKOCTBIO,
napajuIeIbHON WIH
NEPICHINKYJIIPHON OCH IIHITUH]IPA)

OO0BACHATD, YTO HA3BIBAIOT
UJIMHIPOM, Ha3bIBATh €0 AJIEMEHTHI.
N3y4yathb, 00bACHATD, KaK MOJIYYUTh
UUJIMHIP TYTEM BPAILLICHUS
PSIMOYTOJIbHUKA.

BoiBoauTh, MCNOJIB30BATH (HOPMYJIBI
JUTSI BBIYMCIICHUS TUTOIIa OOKOBOM
MOBEPXHOCTH LIWJIMHPA.

N3yuartsb, pacno3HaBaTh pa3BepTKy
UUAJIUHIPA.

H300paxkaTh HUIMHAD U €TO CEYEHUS
MJIOCKOCTBIO, IPOXOJIAIIEH uepe3 ero
0Cbh, HapAIIEIbHON WIH
NEPNEHIUKYJIIIPHON OCH.

Haxoaurth 1ionaay 3TuX CEUEHUHN.
MoaeaupoBaTh peaibHbIE CUTYaLlMU
Ha S3bIKE TEOMETPUH, UCCIEI0BATH
MOCTPOECHHBIE MOJIETTN

C UCIOJIb30BAHUEM FEOMETPUYECKUX
TTOHSATHI

Konunueckas noBepxHOCTS,
o0pa3yroIue KOHUYeCKOM
MOBEPXHOCTH, OCh U BEPIIIHHA
KOHUYECKOU TTOBEPXHOCTH.
Konyc: ocHOBaHME 1 BepIIMHA,
oOpa3ytoliasi ¥ 0Ch; TIIOMIA]b

OO0BbACHATH, KAKOE TEJIO HA3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €T0
DJIEMEHTHI.

N3y4yarh, 00bACHATD, KaK MOJTYYUTh
KOHYC ITIYTEM BpaICHUs
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOM U IMOJIHOM OBEPXHOCTH.
VY ceu€HHbI KOHYC: 00pa3yronue
U BBICOTA; OCHOBaHUS U OOKOBast

MIOBEPXHOCTb.

H306pa}KCHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3zeéprka xonyca.

Ceuenust KoHyca (MIOCKOCTBIO,
MapajyIeIbHOM OCHOBAHUIO,

U TUIOCKOCTBIO, TPOXOSIIEH
4yepe3 BEpIINHY)

H300paxkaTh KOHYC U €r0 CEUYEHHUS
IJIOCKOCTBIO, MPOXOASAIIEH Yepe3 OCh,
Y IUIOCKOCTBIO, EPIICHIUKYIISIPHON

K OCH.

HM3yuarsb, pacno3HaBaThb pa3BEPTKY
KOHYCA.

BbIBOAUTE, HCNIOJIB30BATH ()OPMYIIBI
TSl BBIYUCIICHUS TLT0Ia i OOKOBOM
ITIOBEPXHOCTH KOHYCA.

HaxoauThb 1uiomaan ceyeHui,
MPOXOISIINX YEPE3 BEPIINHY KOHYCA
WJIY TIEPIIEHAUKYJIIPHBIX €r0 OCH.
OO0BACHATH, KaKOE TEJI0 HA3BIBAETCA
YCEUEHHBIM KOHYCOM.

N3y4yathb, 00bACHATD, KaK €ro
MOJYYUTh ITyTEM BpaIlCHUs
IPSAMOYTOJIBHOM TpaneunH.
BbIBoAUTH, MPUMEHATH PopMyTTy
JUISl BBIYUCIICHUS IO OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYCA

KomOuHamwst Ten BpareHus

¥ MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OMHMCaHHBINA OKOJIO cdepsl; chepa,
BIIMCAHHAsl B MHOTOIPaHHUK WJIH

B TEJIO BpPAIICHUS

AKTyaau3upoBaThb (GakThl U METO/IbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTUH.

Pematb cTepeoMeTpUYECKUE 3a0a4H,
CBSI3aHHBIC C TEJIaMU BpallEeHHUs,
IIOCTPOEHUEM CEYEHUU TeJl BPaLLCHHUS,
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C KOMOUHAIIUSIMU TEJ BpaIleHUs

Y MHOTOTPAaHHMKOB Ha HaXOXJACHUE
F€OMETPUYECKUX BEJIMYMH.
HUcnonb3oBaTh Ipu pelICHUN
CTEPEOMETPUUECKHX 3a7a4
TJIAHUMETPUIECKHUE (PaKThl M1 METOJIbI
3aJa91 Ha BEIYMCIICHUEC

U JI0Ka3aTeJIbCTBO.

MoneaupoBaTh peajibHbIE CUTYalluU
Ha SI3bIKE TEOMETPUH, UCCIEA0BATH
MMOCTPOCHHBIE MOJEIIN

C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
MMOHSITUH

OO0BEMBI TE

[Tonsitue 06 00bEMe. OCHOBHBIE
cBolcTBa 00BEMOB Tel.

O0bEM UIIHMHIIpa, KOHYCA.
O0bEM 1m1apa 1 iomanb cepsl

AKTYaJIU3UPOBATH (DAKTHI U METOBI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOJAUTH aHAJIOTHH.

BbIBOINTH, HCTIOIB30BATH (POPMYIIBI
00BEMOB: TPU3MBI, [IWIIUH]IPA,
NAPaMHUJIBI, KOHYCA; YCEUEHHOM
nUpamMuibl 1 yCEYEHHOTO KOHYCA.
Pemathb crepeoMeTpuuecKre 3aaauu,
CBSI3aHHBIE C BBIUKCICHHEM 00BEMOB.
D opMyIHPOBATH OIPECIICHNE
IAPOBOr'0 CErMEHTA, IIaPOBOTO CJIOS,
IApPOBOT'0 CEKTOpA.
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[IpumeHaTs HOPMYIHI
1L HAXOXKIEHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, IIapOBOI0 CEKTOPa

[Tomo6HBIC TETa B MPOCTPAHCTRBE.
CooTHOITIEHUS MEX Y TUTOIIAASIMHU
MOBEPXHOCTEH, 00BEMaMH TTOTO0HBIX
TeN

Pemarthb cTepeoMeTprUUEeCKUE 3a4a4H,
CBsI3aHHBIE ¢ 00BEMOM II1apa

U TUJIOIIAJIbIO C(PEepHI.
MopeaupoBaTh peajabHbIE CUTYAIIUU
Ha S3bIKE TEOMETPUH, UCCIIEIOBATH
IIOCTPOEHHBIE MOJIENIN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
ITOHATHH.

AKTYaJIU3UPOBATH (DAKTHI U METOIbI
MJIAHUMETPUHU, PEIICBAaHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHHU.

Pemathb cTepeoMeTprUECKUE 3a/1a4H,
CBSI3aHHBIE C COOTHOIIIEHHEM 00BbEMOB
U TIOBEPXHOCTEU MOI0OHBIX T

B MIPOCTPAHCTRBE.

MoaeaupoBaTh peaibHbIE CUTYallMU
Ha S3bIKE TEOMETPUH, UCCIIEIOBATH
MIOCTPOEHHBIE MOJICIIN

C UCIOJIb30BAHUEM T€OMETPHUECKUX
MTOHSATHMN

BeKTopbl 1 KOOPIMHATHI
B POCTPAHCTBE

10

BekTop Ha miockocTu
U B npocTpancTBe. ClioxeHue
Y BBIYMTAHUE BEKTOPOB. Y MHOKCHHE

AKTYAJIU3UPOBATH (PAKTHI K METOIBI
IJITAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOAUTH aHAJIOTHH.
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BEKTOpa Ha yucio. Paznoxxenue
BEKTOpA 10 TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuino
NapajuieIeuIe 1a.

Pemrenne 3amad, cBI3aHHBIX

C IPUMEHEHHMEM ITPABUJI JEHCTBAN

C BEKTOPaMH.

[IpsimoyrospHas cucteMa KOOpAUHAT
B IIpocTpaHcTBe. KoopauHaTel
BeKTOpa. [Ipocrenue 3amauun

B KOOpAMHATAX. YTOJI MEXIY
BekTOpamu. CkansipHOe
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpsMbIMA
Y TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METON
IIPU PEIICHUHU TEOMETPUUYECKUX 3a/1a4

OnepupoBaThb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D opMYyJIHPOBATH TPABUJIO
napasuiesienuIie1a Ipyu CI0KEHUH
BEKTOPOB.

CriaabIBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP HA YUCJIO.
HM3y4yarb OCHOBHBIEC CBOMCTBA 3TUX
OICpALUU.

JdaBarb onpenesieHue npsMoyrojibHON
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTBE.
BbIpa3utrb KOOpAMHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BoriBOaUTH, HCNI0JIB30BATH POPMYJLY
JUTAHBI BEKTOPA U PACCTOSIHUSL MEXKTY
TOYKaMHU.

Beipaxarhb CKaIIpHOE POU3BEACHUE
BEKTOPOB YEpE3 UX KOOPAUHATHI,
BBIUYHCIISATh YTOJI MEXKY IBYMS
BEKTOpaMH, ABYMSI TIPSIMBIMU.
Haxoaurhb yroy Mexay npsMou

Y TUIOCKOCTBIO, YTOJ MEXKY JIBYMS
TUIOCKOCTSIMU aHAUTUTUYECKUMU
METOJIAMMU.

BbIBOAMTH, HCIIOJIB30BATH GOPMYJIY
paccTOsIHUS OT TOYKH JI0 TNIOCKOCTH
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[loBTOpeHue, 006001IEHNE
1 CUCTEMaTU3allis 3HAHUH

OcHoBHBIE PUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETpUU. 3a/1auu
IUTAHUMETPHH U METOABI MX
pelIeHHS.

OcHoBHBbIE PUTYpBI, (PAKTBI, TEOPEMBI
Kypca CTepeoMEeTpHUH. 3a1auu
CTEPEOMETPHH U METOJIbI X PEIICHUS

Pemarsb nmpocrenmmue 3agaun

Ha HaXOKJCHHE JUIUH U YTJIOB

B FEOMETPUYECKUX (PUTypaXx,
npuMeHsTh Teopemy [ugaropa,
TEOPEMbI CUHYCOB U KOCUHYCOB.
Haxoaursp 1mo1aab MHOTOYTOJIbHUKA,
Kpyra.

PacnoznaBaTth nogo0HbIE PUTYPHI,
HAXO/JUTh OTHOIICHUS JUIMH

U IUIOIIACH.

Hcnoab30BaTh 1py pelieHun
CTEPEOMETPUUECKHUX 3a71a4 (haKThI
¥ METOJIbI TUTAHUMETPHUH

OBLIEE KOJIMYECTBO
YACOB IIO [TPOI' PAMME

33
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

MNOACHUTEJIBHASA 3AIIMCKA

VYueOubiii kypc «BeposiTHOCTh M CTaTHUCTHKAa» 0a30BOr0 YpPOBHS SIBISIETCSA
OPOAOKEHUEM U Pa3BUTUEM OJHOMMEHHOrO Y4YeOHOro Kypca 0a30BOro ypOBHs
OCHOBHOTO 0011ero oOpa3zoBaHus. Y4eOHBIH Kypc IpeaHazHayeH A (popMupoBaHUs
y 00y4Jarmuxcs CTaTUCTUYECKOW KYJIbTYPbl U IOHUMAHUS POJIM TEOPUU BEPOSTHOCTEH
KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA JUIA M3YUYCHHS CIy4yalHBIX COOBITHH, BETUYHH U
nporeccoB. Ilpu wm3ydenun yueOHOro Kypca oOoramjarorcs IpeaCTaBICHUS
00yJaromxcsi 0 METO/IaX MCCIEIOBaHM U3MEHUYUBOTO MHPA, Pa3BUBACTCA TOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MaTeMaTUYECKHUX METOJOB IO3HAHUS KaK HEOTbEMJIEMOU
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHUPOBO33PCHHS.

CopnepxaHue yueOHOro Kypca HalpaBJICHO Ha 3aKpEIUICHHE 3HAHUM, MOJYyYEeHHBIX
Ipu M3YYCHHH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs, W Ha pa3BUTHE
NPEICTaBICHUN O CIy4alHBIX BEJIMYMHAX U B3aUMOCBS3AX MEXIY HUMHU Ha Ba)KHBIX
npuMepax, CIOKETbl KOTOPBIX IMOYEPHHYTHl M3 OKpyKaroliero mupa. B pesynbrare
y oOydamommuxcss  JOJKHO  cPOpMHpOBaThCS  MPEACTaBICHHE O  Haubolee
YIOTPEOUTENBHBIX U OOIHUX MaTEMaTHYECKUX MOJIENIX, UCIIOIb3YeMbIX I OTMCAHUs
AHTPOIIOMETPUIECKUX U AeMOTpadUIeCKUX BEIMINH, TOTPEITHOCTEH B pa3IMYHOTO Poja
U3MEPEHMSIX, JJIMTENBHOCTH  O€30TKa3HOM  paboThl TEXHUYECKUX  YCTPOMWCTB,
XapaKTEePUCTUK MAaCCOBBIX SIBJICHUN U TPOLIECCOB B OOIIECTBE.

B coorBercTBUM C yKa3aHHBIMH IEAMH B CTPYKType Y4eOHOTO Kypca
«BepoATHOCTh M CTaTUCTUKA» JJI YPOBHSA CpPEAHEro o0uiero oopazoBaHus Ha 0a30BOM
YPOBHE BBIJICJIEHBl CJEAYIOUIME OCHOBHBIE cojaepxkaTeiabHble JUHUU: «CiaydaiiHble
COOBITUS U BEPOSTHOCTHY, «CiTydaiiHble BEJIMYMHBI U 3aKOH OOJIBIIUX YUCEID).

Baxnyro dwacth yueOHOro Kypca 3aHHUMaeT H3y4YeHHE TE€OMETPUYECKOTO H
OMHOMHUANBHOTO pACIpE/eJICHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJOTaMH —
MOKa3aTeIbHBIM ¥ HOPMAJIbHBIM PacTpeICTICHUSIMH.

Copnepxanue auHUM «CiayyaiiHple COOBITHSI U BEPOSTHOCTU» CIYXKUT OCHOBOM
s GOPMHUPOBAHUS MPEICTaBICHUNH O paclpeiesieHUH BEpPOSTHOCTEH MEXIY
3HAYCHUSIMU CIy4YalHbIX BEJIMYMH, a TaKXkKe JTa JMHUA HeoOXxonmMa Kak Oasa
JUIS U3YYEHHUs 3aKOHa OOJBIIMX 4yucel — (PyHAAMEHTaJbHOI'O 3aKOHA, JIEHCTBYIOLIETO
B MPUpPOZE M OOIIECTBE M MMEIOIIEro MareMarnueckyro (opmanuzanuio. Cam 3akoH
OOMBIIMX dYHCEN TpeAiaracTcss B O3HAKOMHUTENBHON (opMe C MUHUMAIbHBIM
UCIOJIb30BaHUEM MaTeMaTH4eckoro (hopMaanzma.

Tembl, CB3aHHBIE C HEMPEPHIBHBIMHU CIyYalHBIMH BEIMYMHAMH, AKIEHTHPYIOT
BHUMaHHE OOy4aroOUIMXCsl Ha OMHCAHWU U U3YYCHHUU CIYyYalHBIX SIBICHUN C TTOMOIIBIO
HenpepbIBHBIX  (yHKIUH. OCHOBHOE BHUMAaHUE YACNSETCS IMOKA3aTEIbHOMY U

53



HOPMAJIBHOMY  paclpe/eiCHUsIM, TMPU OTOM IPEAINOJaracTcs O3HAKOMHUTEIHLHOES
u3ydeHue MaTepuana 06e3 10Ka3aTeabCTB MPUMEHIEMbIX (PaKTOB.

OOmiee YWCIO 4YacoB, PEKOMCHJOBAHHBIX I H3Y4YCHHUS y4eOHOro Kypca
«BepostHocTh W cratuctHkay — 17 wacoB: B 10 kmacce — 17 gacoB (0,5 waca B
HEJICITIO).

COJEPXAHUE OBYYEHUA

10 KJIACC

[IpencraBneHue maHHBIX C TOMONIIBI0 Tabimui W guarpamm. CpenHee
apupMeTHUIeCcKoe, MeIMaHa, HauboJIblllee U HaMMEHbIIIee 3HAUCHUSI, pa3Max, JUCIIEPCHUs
U CTaHJAPTHOE OTKIIOHEHHE YHUCIOBBIX HAOOPOB.

CnydJaiiHple SKCIIEPHUMEHTHI (OIMBITHI) W ClydalHbIe COOBITHSA. DJIEMEHTapHBIC
coObITUsA (UcX0nbl). BepoaTHOCTh cliydallHOro coObITHS. bin3ocTh 4YacToTel U
BEPOSTHOCTU COOBITUM. Ciy4yaliHble OMBITHI C PABHOBO3MOXXHBIMU DJIEMEHTAPHBIMU
COOBITUAMU. BeposiTHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSMH.

Onepanuu HajJ COOBITHSIMU: TEpECeUCHHUE, OOBEIUHEHHE, MPOTHUBOIOIOKHbBIC
coObITHs. JJuarpammel Ditnepa. opmyna cliokeHUs! BEPOATHOCTEH.

YcnoBHass BEpPOSATHOCTb. YMHOKEHHME BEpOSTHOCTEW. JlepeBO  CiydailHOTro
skcriepuMenTa. @opmyiia moyHoM BeposTHOCTH. HezaBucumbie COOBITHS.

KomMOunaropHoe mnpaBuio ymHoxeHus. llepecranoBku u ¢akropuan. Yucno
couetanuii. Tpeyronpauk [Tackans. ®opmyna 6uHoma HeroToHa.

BunapHblii ciaydaliHblii onbIT (MCHBITaHUE), ycmeX M Heymada. HeszaBucumbie
ucnbiTanud. Ceprsi HE3aBUCUMBIX UCIIBITAHUM 110 TepBOoro ycnexa. Cepusi He3aBUCUMBIX
ycnblTaHui bepHysum.

Crnyuaitnas BennuuHa. Pactipenenenue BeposiTHOCTeN. J[narpaMmma pacnpeaesneHusl.
[Tpumepsl pactipesieieHnii, B TOM YUCIE, TEOMETPUIECKOE U OMHOMHUAIBHOE.

54



INPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiiacce 00y4aromuics MOMTyquT CIEAYIONIUE PEAMETHbIC
pE3yIbTaTHhI:

YUTATh U CTPOUTH TAOIHIIBI U TUATPAMMBIL;

ONEpUpOBaTh MOHATUAMH. CpeiHee apu(pMeTH4ecKoe, MeIuaHa, HauOoJblIee,
HauMEHBbIIIEE 3HAaYEHUE, Pa3Max MacCHBa YHCIIOBBIX JAHHBIX;

OIIEPUPOBATH MOHITHAMU: CITy4aiHBII SKCIIEPUMEHT (OIIBIT) U CIydaifHOe COOBITHE,
DIIEMEHTapHOE COOBITHE (PJIIEMEHTapHBIN HCXOM) CIy4ailHOrO OIbITa, HAaXOIUTh
BEPOSATHOCTU B OMBITAX C PAaBHOBO3MOXXHBIMU CIYYalHBIMU COOBITHSIMH, HaXOIUTh W
CPaBHUBATbH BEPOSTHOCTU COOBITUN B N3YUYEHHBIX CIy4ailHbIX SKCIIEPUMEHTAX;

HaxXoAuTh U (HOPMYNIHUpOBaTh COOBITHS: MNEpPEeceYeHHEe U OOBEIUHEHHUE ITaHHbBIX
COOBITUH, COOBITHE, MPOTUBOMOJIOKHOE JaHHOMY  COOBITHIO,  I0JIb30BaThCS
nuarpamMmMmamu Ditsiepa u GopMyJIoi CI0KEHUSI BEPOSITHOCTEN MTPU PEIICHUU 3a]1a4,

ONepUpOBaTh MOHATHUAMM: YCIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS,
HaxOJUTh BEPOSATHOCTH C IIOMOLIBIO IIPABWJIA YMHOXKEHHUSA, C IIOMOLIBIO JEpeBa
CJIIy4alHOTI'O OIIBITA,

NPUMEHATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PELICHUH 33/1a4;

OIIEpUPOBATH IOHATUSAMM: HCIIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPHUS
UCIBITAaHUH, yCcIeX U HeyJ/laua, HAXOJUTh BEPOSITHOCTH COOBITHI B CEpUU HE3aBUCUMBIX
UCIIBITAHUI 10 MEPBOTO yclexa, HaXOAUTh BEPOSTHOCTH COOBITHI B CEpUU UCIBITAHHUMA
bepnymnu;

ONEpUPOBATH IOHATHAMHU: ClydyalHas BEIWYMHA, PACIpPENCIICHUE BEPOATHOCTEW,
JyarpaMMa pacrpeesieHHus..
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HammenoBanue paznena  |Kommuectso OcHOBHOE coepxKaHue OCHOBHBIE BU/JIbI IESITEILHOCTH
(Temsbl) Kypca JacoB o0 ydJaromuxcs
[IpencraBieHne TaHHBIX 2 [IpencraBnenne TaHHBIX C TOMOIIBIO N3Baekats nngopManmnio u3 TadIuIl
W omnucaTeIbHas CTaTUCTHKA Tabui u quarpamm. CpenaHee U MarpamMm, MCIojJib30BaTh TaOIUIIbI
apupMeTHIECKOE, MENaHa, U TMarpamMMbl JJIs IPEICTaBICHUS
HauOOoJIbIIIEE U HAUMEHBIIIEE CTaTUCTUYECKUX JTAHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, Haxoautsb onucarenbHbIe
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX XapaKTEPUCTUKHU JaHHBIX.
HaObOpOB BohiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIIy4alHOM N3MEHUYUBOCTHU
u onpenesironux e€ gakropax
Crny4dailHbl€ OIBITHI 2 Cny4daitHble SKCIIEpUMEHTHI (OTIBITHI) BoiaesassTe HAa MpUMepax ciiy4anHbIe

W CITydaiiHbIe COOBITHS,
OTIBITHI C PABHOBO3MOXHBIMHU
DIIEMEHTAPHBIMHU HCXOIaMHU

U CIy4aiiHble COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXO/bI).
BeposiTHOCTD ciTydaifHOTO COOBITHS.
BepositHOCTH COOBITHI B OTIBITaxX

C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMHU COOBITHIIMHU.
[Ipaktuueckas padbora

COOBITHS B OMMCAHHOM CITy4aliHOM
OTIBITE.

D opMYyJIMPOBATH YCIIOBUS MTPOBEACHUS
CIIy4alHOI'O OIIBITA.

Haxoauthb BepOsSTHOCTH COOBITUIM

B ONBITaX C PABHOBO3MO>KHBIMU
UCXOJIaMH.

MoaeaupoBaTh OIBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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UCXOJaMU B X0/ TIPAKTUIECCKOM
paboThI

Omnepanuu HaJl COOBITUSMH,
CJIO’)KEHHE BEPOSITHOCTEH

Omnepanuu HaJl COOBITUAMU:
nepecedyeHne, 0O0beIMHEHNE COOBITHIA,
IIPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammel Ditnepa. @opmyna
CJIOXKEHUSI BEPOSTHOCTEN

Hcnonb3oBaTh quarpaMMbl Jidiiepa
U CJIOBECHOE OIMCaHuEe COOBITUI
U151 GOPMYJIMPOBKH M M300pakeHHUS

06’B€III/IH€HI/IH H IICPCCCUCHUA COOBITHI.

PemaTp 3a1a4M ¢ MCMOJI30BaHUEM
(bOopMYIIBI CII0KEHHS BEPOSITHOCTEH

Y cnoBHas1 BEPOSATHOCTb,
JIEPEBO CIIYYaHHOT'O OIBITA,
dbopmyia noaHOM
BEPOSITHOCTH

U HE3aBHCHUMOCTb COOBITUI

Y cii0BHasE BEPOSITHOCTh. Y MHOKEHUE
BEPOSATHOCTEH. [lepeBo cirydaiHOro
skcriepuMenTa. Gopmyiia noaHon
BeposiTHOCTU. HezaBucumbie coObITHS

Pemartsb 3a1a4m Ha HAXOXKJICHHE
BEPOSITHOCTEN COOBITUI, B TOM YHCIIE
YCIIOBHBIX C ITOMOILBIO JIepEBa
CIIy4alHOTO OIIBITA.

OnpenensiTb HE3aBUCUMOCTh COOBITHI
o ¢popmyJie U 1o OpraHu3aIuu
CJIy4alHOTO OIIbITA

DNIEMEHThl KOMOMHATOPUKU

KomMOuHatopHoe npaBuiio
yMHOXeHHUs. [lepecTaHOBKH

u (pakropua. Yucio coueTaHuii.
Tpeyronbauk Iackans. @opmyna
o6uHoma HeroToHa

HUcnonb3oBaTh IIPaBUIO0 YMHOXKEHUS
JUIS IEPEYUCIIEHUs] COOBITUI

B CJIy4allHOM OIIBITE.

Ioab3oBaTbest hopmyoit

U TpeyrosbHUKoM Ilackais

JUTSL OTIpe/IeNICHUs YK Clia COYeTaHUN

Cepun moce10BaTeNIbHBIX
VMCTIIBITAHUI

buHapHbBIN CIIy4aiiHBINM OIIBIT
(McTibITaHKE), YCIIEeX U Hey/aya.
HezaBucumeie ucnbitanus. Cepust
HE3aBHCUMBIX UCIIBITAHUN 10 IIEPBOTO

Pa30uBaTh CI0KHBIE SKCTIEPUMEHTHI
Ha OT/ICJIbHBIC UCTIBITAHMUS.
OcBanBaTh NOHSITHS. UCTIBITAHUE,
cepusi HE3aBUCUMBIX UCITBITAaHUM.
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ycnexa. Cepus HE3aBUCUMBIX
ucnbITaHUKA bepHymm.
[IpakTuyeckas pabora

C UCIOJIb30BAHUEM AJICKTPOHHBIX
TabIUIl

IIpuBoOaMTH NPUMeEPHI CEPUI
HE3aBHCUMBIX UCIBITAHUU.
Pemarsb 3aga4um Ha IOUCK
BEPOSITHOCTEH COOBITUM B CepUU
WCIIBITAHUM 10 TIEPBOTO ycrexa

Y B CEpUSIX UCHBITAaHUN bepHymu.
HN3y4aTs B X011€ NPaKTHYECKOI
padoThI C UCIIOJIB30BAHUEM
AIIEKTPOHHBIX TAOIUI] BEPOSTHOCTH
COOBITHI B CEpUSX HE3aBUCUMBIX
VCIIBITAaHUN

CityyaliHble BEJIMYMHBI
W pacrpeaesieHus

CiyuaiiHasi BEJIMYMHA.
Pacnpenenenue BeposiTHOCTEN.
Juarpamma pacnpenenenus. Cymma

Y MIPOU3BEICHUE CIIyYalHbIX BEJIUYMH.

[Ipumepsl pacnipeneneHuii, B TOM
YHCJIE TEOMETPUUECKOE
1 OMHOMHAJILHOE

OcBauBaTh NOHATHSA. CITydaliHas
BEJIMYMHA, pacipeiesieHue, Tadauma
pacnpenenenus, fuarpaMmma
pacrpeneacHusl.

IMpuBoauTs NpUMeEpHbI
pacrpeesieHui, B TOM YHUCIIe
reOMEeTPUYECKOr0 U OMHOMHAIILHOTO.
CpaBHMBAaTB pacnpeaceHUs
CIIy4alHbIX BEJINYNH

Haxonutb 3HaY€HUsI CyMMBI

" ITPOU3BCACHUA CJ'Iy‘I&fIHBIX BCJIMYHH.

CTpouth U pacno3HaBaThb
reoMeTpu4YecKoe 1 OMHOMHUAILHOE
pacnpenencHue
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[loBTOpeHue, 006001ICHUE,
cHCTEMAaTH3aIMs 3HAHUN

OmmcarebHas CTaTHCTHKA.
City4yaliHbI€ OIBITHI U BEPOSITHOCTH
CIIy9aifHBIX COOBITHI. Onepanuu Haf
COOBITHUSAMHU. DJIEMEHTEI
KOMOMHATOPUKH, CEPUHU HE3aBUCHUMBIX
HWCHOBITAaHUHN

IHoBTOPATH U3y4EHHOE
Y BBICTPAMBATh CUCTEMY 3HAHHUM

OBILIEE KOJIMYECTBO
YACOB II1O [TIPOI'PAMME
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