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MOACHUTEJIBHAA 3AIIMCKA

OBLIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA
«MATEMATUKA»

Pabouast porpaMmma 10 yueOHOMY peaMeTy
«MaremaTuka» yriryOJIEHHOTO ypoBHs st oOyvarommxcst 10
—11 «kmaccoB paspaborana Ha ocHoBe DeaepaabHOTO
rocyapCTBEHHOTO 00Opa30BaTEIBLHOIO CTaHIApTa CPEIHEro
obmero oOpa3oBaHusl, C YYETOM COBPEMEHHBIX MHUPOBBIX

TpeOoBaHuU, MPEIbBISEMBIX K MaTeMaTH4eCKOMY
o0pa3oBaHWI0, W TPAJULIHUM POCCHICKOro 0Opa3oBaHHUA.
Peammuzanus IIPOTpaMMBI obecrieunBaeT OBJIQJICHUE

KJIIOYEBBIMU KOMIMETEHIUSIMH, COCTABJISIONIMMHU OCHOBY JIJISI
CaMOpa3BUTHUS U HEMPEPHIBHOIO 00pa3oBaHUsl, LEIOCTHOCTH
OOIIEKYIbTYPHOTO,  JUYHOCTHOTO W  [IO3HABATEIBHOTO
Pa3BUTUS IMYHOCTH 00YYarOIIUXCSI.

B paboueii mnporpaMme yYTEHBI HJAEHM U TOJIOKCHUS
«KoHnenuuu pa3BuTHs MaTeMaTU4ecKoro oOpa3oBaHUs B
Poccuiickoii ®enepaunm». B CcOOTBETCTBUM C Ha3BaHUEM
KOHIEMIIMM  MaTeMaTH4Yeckoe oOpa3oBaHHE JOJDKHO, B
YaCTHOCTH, pelaTh 3ajady oOecreyeHus HeoO0X0IUuMOro
CTpaHE 4YHCja BBIMTYCKHUKOB, MaTeMaTH4ecKasl IMOJ- FOTOBKa
KOTOPBIX JOCTAaTOYHA I TPOJOJKEHUS OOpa3oBaHUS 10
pa3MYHBIM  HAIpaBJICHUSM,  BKJIOYash  IIpernojaBaHue
MaTEeMaTUKH, MaTeMaTHYeCKHue UCCIeIoBaHus, paboTy B
chepe  MHDOPMAIMOHHBIX TEXHOJIOTHH M Jp., a TaKKe
obecrieueHUsT I KaXXJIOro OOydYaromerocss BO3MOXKHOCTH
TOCTHKECHUST MATEeMaTHYE€CKOM TIOJATOTOBKH B COOTBETCTBUH
C HEOOXOOUMBIM €My ypoBHeM. VIMEHHO Ha pelIeHHE PTHX
3aj71a4 HalleJieHa paboyJasi mporpamMMa yriIyOJaEHHOTO YPOBHS .

B osmoxy uudpoBoii TpaHchopmauum Bcex  chep
YeJI0BEUECKOU NEeATeIbHOCTH HEBO3MOKHO cTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopolei
MaTeMaTU4YeCKON MOATOTOBKU. DTO OOYCJIOBIEHO TEM, YTO B
HAallM JHUA PACTET YMUCIO CIEIUAIBbHOCTEH, CBS3aHHBIX C
HENOCPEJACTBEHHBIM NPUMEHEHUEM MaTeMaTUKU: U B cdepe
SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX OOJACTIX, U
Jake B TyMaHUTapHbIX cdepax. Takum o0pa3zom, Kpyr
0o0yJaromuxcsi, I KOTOPBIX MaTeMaThKa CTaHOBUTCS
3HAYMMBIM  TIpeaMeToM,  (GyHIaMeHTOM  oOpa3oBaHUs,



CYLIECTBEHHO pacimupsiercsi. B Hero BXOJAT HE TOJBKO
oOyuaromuecs, IJIAHUPYIOLUIME 3aHUMATbCS TBOPYECKOH U
HCCIICIOBATEIIBCKOM  paboTO B 00JacCTH  MaTEMaTHKH,
nH(pOpMATHKHU, PU3UKH, SKOHOMUKHU U B JPYTUX 00JIACTAX, HO
U Te, KOMYy MaTeMaTHKa Hy>XHa JJIg MCIIOJIb30BaHUS B
npodeccusix, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.
[IpukianHas 3HAYUMOCTh MaTeMaTHKHU OOYCJIOBJIEHA TEM,
4yTO €€ MPEeaMETOM SBIISIIOTCA (PyHIaMEHTalIbHbIE CTPYKTYPbI
HAaIlIeTO MHpa: MIPOCTPAHCTBEHHBIE dbopmMel U
KOJINYECTBEHHBIE OTHOLIEHHS, (hyHKIIMOHAJIbHBIE
3aBUCUMOCTH u KaTeropuu  HEOIpPENeIEHHOCTH, OT
MPOCTEUIIINX, YCBAaUBAEMBIX B HENOCPEICTBEHHOM OIIBITE, 10
JIOCTaTOYHO CJOKHBIX, HEOOXOAUMBIX JJIs1 pa3BUTHS HAYUYHBIX
1 TEXHOJIOTMYECKUX HJIeH. be3 KOHKPETHBIX MaTeMaTUYECKUX
3HAaHUW 3aTPyJHEHO IOHMMAaHUE IPUHLMIIOB YCTPOMCTBA U
HCMOJIb30BAHUS COBPEMEHHOM TEXHHUKH, BOCIPHUATHE U

UHTEPIIPETALUS pa3zHooOpa3Hoit COLIMAIBHOM,
SKOHOMHYECKOM, MOJIUTHYIECKOM uH(popMaIum,
Mato3pheKTHBHA MTOBCEIHEBHAS MpaKTUYecKast

nesTelbHOCTh. Bo MHormx cdepax mnpodeccuoHaIbHON
JNESITCITLHOCTH TPEOYIOTCS yMEHHS BBINOJHSITh PACUETHI,
COCTaBIISITh AJITOPUTMBI, TPUMEHITH (POPMYJIBI, TPOBOIUTH
FeOMETPUYECKUE HW3MEPEHHUs] U  TOCTPOCHUS, UUTaTh,
0o0pabaThIBaTh, WHTEPIPETUPOBATH H MPEICTABISATh
nHOpPMANMIO B BUJE TaOIHI, auarpaMM # rpadukos,
IMIOHUMATh BEPOSITHOCTHBIN XapaKTep CIyYalHBIX COOBITHM.
OnHOBpeMEHHO C  pacuipeHueM chep HOpUMEHEHUS
MaTeMaTHKH B COBPEMEHHOM OOIIecTBe BCE 00jiee BaKHBIM
CTAHOBUTCS MaTeMaTHYCCKUI CTWIb MBEIIIICHUS,
MIPOSIBIISIFOIIUIACS B OMpPEICIEHHBIX YMCTBEHHBIX HaBbIKaX. B
Mpolecce MU3y4YeHUs] MaTEeMaTUKU B apceHall MNPUEMOB U
METOJIOB MBIIIJICHUS 4YeJIOBEKa EeCTECTBCHHBIM 00pa3om
BKJIFOUAIOTCSL MHAYKIMS ¢ JASAyKIus, 0O00O0IIeHHue U
KOHKpETH3aIlisl, aHajlu3 ¢ CUHTE3, KIacCupHUKAIUSI |
cucremMarmu3anusi, aOcrtparupoBaHue u aHajuorus. OOBEKTHI

MaTeMaTHYECKUX YMO3aKIIFOYEHHH, rpaBuia ux
KOHCTPYUPOBAHUS  PACKPBIBAIOT  MEXaHU3M  JIOTHUYECKHUX
MMOCTPOCHHIA, CIIOCOOCTBYIOT BBIpabOTKE YMEHUS

(hopMmynupoBaTh, OOOCHOBBIBATH W JOKa3blBaThb CYXIEHUS,
TeM caMbiM (QOPMHUPYIOT JIOTMYECKUH CTUJIb MBIIUICHUS.
Benymas ponb npu- Ha[uIeKUT MaTeMaTUKE B (POPMUPOBAHUU



aJTOPUTMHUYECKON KOMIIOHEHTHl MBIIIJIEHUS W BOCHUTAaHUU

YMEHUH  JEWCTBOBATh IO  3aJaHHBIM  QJIrOpUTMaM,

COBEpILIEHCTBOBaTh M3BECTHBIE U KOHCTPYHpPOBaTh HOBbIE. B

IIpoLIECCE PELICHUs 3aJad — OCHOBBI JUIsl OpraHu3aluu

y4eOHOW  NESITeNBbHOCTH Ha ypOKaX MaTeMaTUKH —

pa3BHBAIOTCS  TBOpYECKass W MNPUKIAAHAs  CTOPOHBI

MBIIIJICHUS.

OOyuenne MaremaTuke Aa€T BO3MOXXHOCTh pPa3BUBATh Yy
yYaIxcsi TOYHYI0, PAallMOHAIBHYI0 U MHPOPMATUBHYIO pEUb,
yMEHHME OTOupaTh Haubojiee MOAXOJAILINE  S3BIKOBBIE,
CUMBOJIMYECKHE, TpauUyecKue CpeacTBa ISl BBIPAKEHUS
CYIEHHUM M HarJIsTHOTO UX MPEICTABICHHUS.

HeoOxomuMbpiM ~ KOMIIOHEHTOM — OOmmIeld  KyJIbTyphl B
COBPEMEHHOM TOJIKOBAaHUU SABIISIETCS 0OIlee 3HAKOMCTBO C
METO/JaMU TO3HAaHUS JEHCTBUTEIBHOCTH, IPEIACTABICHUE O
IIpeIMETE U METOAEC MAaTEMATHUKH, €ro OTINYUAX OT METOHOB
€CTECTBEHHBIX MU T'yMaHMTapHbIX HayK, 00 OCOOEHHOCTSIX
NPUMEHEHUSI MaTEeMaTUKU Ui pELICHUs Hay4YHbIX U
MPUKIAIHBIX 3a1ad. Takum 00pa3oMm, MaTeMaTHYeCKOe
oOpa3oBaHHE BHOCHUT CBOM BKJajJ B (popMHpoBaHHE OOILIEH
KYJIbTYpbI UEJIOBEKA.

N3yueHne MaTeMaTUKH CHOCOOCTBYET 3CTETHUECKOMY
BOCIIUTAHUIO YEJIOBEKAa, TOHMMAaHUIO KPacoThl U H3SIIECTBA
MaTEMAaTUYECKUX paccyKIeHuH, BOCIIPUSTHIO
reOMETPUYECKUX (HOPM, YCBOCHUIO HJIEHM CUMMETPHH.

HEJN M3VYEHMA YYEBHOI'O ITPEAMETA «MATEMATUKA»
[IpyuoputeTHpiMH 1ETSIMU OOy4YEHHUsI MaTeMaTuke B 10—

11 kmaccax Ha YyIIyOJIEHHOM YpPOBHE IMPOJOJDKAIOT

OCTaBaThCS:

e hopMHUpOBaHUE IIEHTPAIbHBIX MaTEeMaTHUYECKUX MOHSATUN
(uucno, BEJIMYHHA, reoMeTpuyecKast ¢durypa,
IIEpEeMEHHasi, BEPOSTHOCTh, (YHKIHS, MPOU3BOJHAS,
MHTErpayl), OOECNeYnBaIOIIUX  IPEEMCTBEHHOCTh U
MEePCIEKTUBHOCTh MaTeMaTH4YeCKOTo oOpa3oBaHMUs
o0yJarommxcsi;

® [10/IBEJICHUE YYaIlUXCs Ha JIOCTYITHOM [UJI HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MATEMAaTHUKM M OKpPY’KalOILIETO
MHpa, TOHUMAaHMIO MaTeMaTHKA KaK dYacTu oOmen
KYJIbTYpPbI 4Y€JI0BEUECTBA;

® Pa3BUTHE MHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
yyaumxcs, MO3HaBaTEIbHOU aKTUBHOCTH,



HCCIIEIOBATEIIbCKUX YMEHUN, KPUTUYHOCTH MBIIUIEHNUS,
MHTEpeca K U3yYEHUI0 MaTeMaTHKU;

¢ popmMupoBanue (yHKIIMOHAIBHOM MaTeMaTH4YECKOU
rPaMOTHOCTH: YMEHHUSI paclo3HaBaThb MaTeMaTHYEeCKHe
aclleKTbl B pEAbHBIX JKMW3HEHHBIX CHUTyallUusX W IIpU
M3Yy4YEHUU JPYyTUX Y4YeOHBIX TIIPEIMETOB, IIPOSIBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (hOpMYyIMpPOBATh UX HA
S3bIKE MaTEMAaTHUKH U CO3/JaBaTh MaTeMaTHYECKHUE MOJEIH,
IIPUMEHATh OCBOEHHBIM MaTeMaTUYECKUM anmapar s
peuieHus MPAaKTUKO-OPUEHTUPOBAHHBIX 3ajad4,
MHTEPHPETUPOBATh U OLIEHUBATH IOJYYEHHbIE PE3YJIbTATHI.
OcHOBHbBIE JIMHUU COJEp)KaHUsS Kypca MaTeMaTUKu

B 10—11 kmaccax yrayonaéHHoro ypoBHs: «Yucina u

BBIUYHMCIICHUS, «Anredpa» («Anrebpanyeckue
BBIpOXKCHUS», «YpaBHEHUSI U HepaBeHCTBa»), «Hauana
MaTeMaTHIeCKOTO aHaIn3ay, «["eomeTpus»

(«'eomeTpuueckue Gurypsl U ux cBoiicTBa», «M3mepenue
FeOMETPUYECKUX BEIUYUH»), «BeposSTHOCTH U CTAaTUCTHKaY.
JlaHHBIE JMHUM Pa3BUBAIOTCSA MMapajUieIbHO, Kakaas B
COOTBETCTBHUHU C COOCTBEHHOW JIOTHKOM, OJHAKO HE
HE3aBUCUMO OJiHa OT JPYroil, a B TECHOM KOHTaKTE H
B3auMoieiicTBUr. Kpome 3Toro, ux o0beauHSET JJOTHUECKast
COCTAaBIISIFOIIAsT, TPAAUIIMOHHO TIPUCYINAsi MaTeMaTUKe U
MPOHU3BIBAIONIASl  BCE  MaTEeMaTHYeCKHEe  KypChl |
coJiep>KaTelbHbIC JTIVHHH. CdopmynupoBaHHOe B
denepalibHOM rocy1apCTBEHHOM o0pa3zoBaTeIbHOM
CTaHJapTe CpeaHero oodmiero ooOpa3oBaHUs TpeOOBaHUE
«yMEHHE  ONepupoBaTh  MOHATUAMHU:  OIpEJIeJICHHE,
akcuoMa, TeOpeMa, CJEeACTBHUE, CBOMCTBO, NOpPU3HAK,
JI0Ka3aTeJIbCTBO, PaBHOCUJIBHBIE (POPMYIUPOBKHU; YMEHHE
hopmynupoBaTh obpaTtHOe u IIPOTUBOIIOJIOKHOE
YTBEp)KJCHUE, TPHUBOAUTH NPUMEPBl W  KOHTPIPUMEPHI,
HCTIOJIH30BaTh METO]I MaTeMaTH4YeCKOU WHIYKIUH;
MPOBOJIUTH JIOKa3aTeJbHBIC PACCYXACHUS TPU PEIICHUU
3aj/1ad, OLICHUBATh JIOTUYECKYIO MPaBUIILHOCTH
paccyXJIeHui»  OTHOCUTCSI KO BCEeM  KypcaM, a
(opMupoBaHHEe NTOTHUYECKUX YMEHHU pachpenessieTcs Mo
BCEM ToOJlaM OOy4YeHHUs] Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHHS.

MECTO YYEBHOI'O TPEJMETA «MATEMATHKA» B YUEEHOM
[UTAHE



B coorBerctBUM ¢ deaepaibHbIM TOCYIapCTBEHHBIM
00pa3oBaTeIbHBIM CTaHIapPTOM CpeaHero ob1ero
oOpazoBaHus MaTeMaThKa SIBJISIETCS 00s13aTEIbHBIM
IpeMeTOM Ha JaHHOM YpoBHe oOpaszoBaHus. Hacrosmei
paboueil  mporpaMMol  TIpeayCMaTpHBAeTCS  U3y4YeHUE
y4yeOHoro npenMera «MaremMaTuka» B paMKax TpEX y4eOHBIX
KypcoB: «AnreOpa M Hayaja MaTEeMaTHUYECKOTO aHaJIN3ay,
«I"eomeTtpus», «BeposiTHOCTB u CTAaTUCTHUKAY.
@opMHUpPOBaHHUE JIOTUYECKUX YMEHMH OCYIIECTBISIETCA Ha
MPOTSKEHUN BCeX JieT oOy4yeHus B cTaplied mkoie, a
BJIEMEHTHl  JIOTMKM  BKJIIOYWAIOTCA B COJEpXKAaHHME BCEX
Ha3BaHHBIX BbIIIE KYpPCOB.

B yueOGHOM muiane Ha wuszydeHue mareMatruku B 10—I11
KJIaccax Ha YriayOJIEHHOM YpPOBHE OTBOAMTCS 8§ y4eOHBIX
4acoB B HEJENIIO0 B TEYEHHME Ka)KJI0ro roja oOy4yeHHs, BCETO
560 y4eOHBIX YacoB.

Temarnueckoe TUIaHUpPOBaHWE  Y4YEOHBIX  KypCOB U
PEKOMEHAYEeMOe paclpeeieHue y4eOHOro BpEeMEHM JUls
M3y4YEeHUs OTHEIbHBIX TEM, NPEJIOKEHHbIE B HACTOSIIECH
IporpaMmme, HaJo0 paccMaTpuBaTh Kak IpUMEpHbIE
OpPUEHTHUPHI B IOMOIIb COCTABUTEIIO aBTOPCKOW padoueit
MpOrpaMMbl, U TMPEXKIE BCEro Yy4UTeNr. ABTOp paboueit
porpaMMbl  BIpPaBe€  YBEIWYUTH  WIHU YMEHBIINTD
MPEUIOKEHHOE YHCIO0 Y4YeOHBIX YacoB Ha TeMy, YTOOBI
yIIyOUTBHCSI B TEMATHUKY, 3aMHTEPECOBABIIYIO OOYyYaroIIuXcs,
WM HalpaBUTh YCWIHS Ha TMPEOJOJICHHE 3aTpyIHECHUI.
JlomycTUMO  Takke JIOKQJIbHOE IepepaclpeiesieHne U
IIEpEeCTaHOBKA JJIEMEHTOB  COJIEpXkKaHUA Kypca BHYTPH
JTAaHHOTO KJjacca .

KonnuectBo mnpoBepouHBIX paboOT (TeMaTHYeCKHH U
WTOTOBBIM  KOHTPOJIb  KAauyecTBa  YCBOEHHUS  y4eOHOTro
Marepuasa) U HUX THUI (CaMOCTOSITEJIbHbIE U KOHTPOJIBHBIC
PaboOTHI, TECTHI) OCTAIOTCS HA YCMOTPEHUE YUUTEIIS.

Takxke yuyuTespb BIIpaBe YBEIUYHUTh WIM YMEHBIIUTH YHCIIO
y4eOHBIX 4YacoB, OTBEAEHHBIX B  paboueil mporpamme Ha
000011eHne, TOBTOPEHUE, CUCTEMaTU3alUI0  3HAHUH
oOyuaromuxcsi. ETMHCTBEHHBIM, HO NPUHIUITHAIBHO
BAKHBIM KPUTEPHUEM SIBISETCS JOCTUKEHUE PE3yIbTaTOB
00yuYeHMsl, yKa3aHHBIX B HACTOSAIIEH IpOrpamMMe .






IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS
YYEBHOI'O IPEJIMETA «MATEMATHKA»

OcBoenue yuebHoro mnpeamera «MaremaTuka» OJKHO
obOecrieurBaTh JIOCTMI)KEHHE HA YPOBHE CpeaHero oOIero
00pa3oBaHUs CIEAYIOMNX JTUYHOCTHBIX, METApPEJIMETHBIX H
MPEAMETHBIX 00pPa30BaTEIIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VJIbTATBI

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MPOTPaMMBbl y4eOHOTO
npeamera «MaremaTukay XapakTepU3yIOTCS:

I'pasricoanckoe eocnumanue:

c(hopMUPOBAHHOCTHIO rpak1aHCKOU MO3ULINU
00ydJaromerocss Kak aKTHBHOIO W OTBETCTBEHHOI'O 4YJICHA
poccHiickoro o61iecTBa, IpeACTaBICHUEM O MaTeMaTHUYECKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHHM,
NpoLEenyp TIpaxaaHCKOro oobmiectBa (Bbl OOpbI, OMPOCH U
np .), YMEHHMEM B3aUMOJIEHCTBOBaTh C COLHUAIbHBIMU
WHCTUTYyTaMH B COOTBETCTBUM C UX (QyHKUMSIMH U
Ha3HAYCHUEM.

Ilampuomuueckoe eocnumanue:

c(hopMUPOBAHHOCTHIO POCCHUMCKOM rpakJaHCKOU
WJICHTUYHOCTH, YBAXXEHUs K NPOLUUJIOMY U HACTOSIIEMY
pOCCHICKOM MAaTE€MAaTUKH, LUEHHOCTHBIM OTHOLIEHHUEM K
JOCTUKEHUSAM POCCUMCKHMX MaT€MaTHUKOB U POCCHUICKOU
MaTeMaTU4YeCKOM  IMIKOJIbI, K  HCIIOJb30BAaHUIO  ATHUX
JNOCTWKEHUW B JAPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

/lyxoeno-upascmeennoe eocnumanue:

OCO3HAaHUEM JYXOBHBIX ILIEHHOCTEW POCCHHCKOrO HapoJa;
c(hopMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUSI, ITUYECKOIO
MOBEJICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTHIKEHUN HAyKU U JEATEIbHOCTBIO YUYEHOTO; OCO3HAHHEM
JIMYHOTO BKJIAJIa B IOCTPOEHHUE YCTOWYHUBOTO OYyayIIETO.

Icmemuueckoe eocnumanue:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIOYas SCTETUKY
MaTeMaTU4YeCKUX  3aKOHOMEpPHOCTeH, OOBEeKTOB,  3ajad,
pelieHui, paccyX1eHUH; BOCIIPUUMYHUBOCTBIO K
MaTeMaTH4YECKHUM acCleKTaM pa3- JUYHBIX BUJIOB HCKYCCTBA.

QDu3zuueckoe éocnumanue:



c(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHSITh MAaTeMaTHIECKHE
3HaHUS B MHTEpecax 3JI0poBOro u Oe3omacHoro obpasa
KU3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/JI0POBBIO
(3mopoBoe mHUTaHUE, COATaHCUPOBAHHBIM PEXUM 3aHATUN U
OT/bIXa, peryJisipHas ¢pu3nuyecKkas aKTUBHOCTH); (PU3HUYECKOrO
COBEPILICHCTBOBAHMS pu 3aHATHUAX CIIOPTUBHO-
037IOPOBHUTEIFHON S TEILHOCTHIO.

Tpyoogoe socnumanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOTIO0NS;
MHTEpECOM K pa3duyHbiM  cdepam npodeccuoHanbHOM
NEeATeNIbHOCTH,  CBSA3aHHBIM C  MaTeMaTHKOH ©  eé
MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiei mnpodeccu U peaau3oBbIBATH  COOCTBEHHBIE
KU3HEHHBbIE IUJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTH4YeCKOMY OOpa30BaHHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUHW BCEM JKU3HU; TOTOBHOCTBIO K AaKTUBHOMY
YYacCTHIO B PCIICHUH NMPAKTHYCCKUX 3aad MaTeMaTHYeCKOU

HaNpaBJIE€HHOCTH.

JKonocuueckoe eocnumanue:

c(hOpPMHPOBAHHOCTBIO JKOJIOTUYECKOMN KYJIbTYPBI,
INOHUMaHHUEM BJIUSIHUSA COLUAIbHO-D)KOHOMHUYECKUX

MPOLIECCOB HAa COCTOSIHUE MPUPOJAHOM M COLMAIBbHOUN Cpebl,
OCO3HAaHMEM  TIJI00aJIBHOIO  XapakTepa  IKOJOTMYECKHUX
npoOieM; opHeHTauuell Ha TPUMEHEHHE MAaTeMaTHYECKUX
3HAHMUM ISl pelleHus 3ajlad B 00JacTU OKpY>Karollel cpenbl,
IUIAHUPOBAHUSL TOCTYIIKOB M OLIEHKH HMX BO3MOXHBIX MO-
CJIEACTBUM JJIS OKPY KAIOLIEH CpPEIbl.

Ilennocmu nayunozo nosnamus:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
CO- BPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH U OOIICCTBEHHOMU
MPaKTUKW, MOHUMAaHUEM MaTEeMaTHYeCKOll HayKu Kak cdepbl
YEJIOBEYECKOM  JAEATEIbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTU JIsI  pa3BUTUA HHUBUWIM3alWU, OBJIaICHHUEM
SI3BIKOM MAaTE€MAaTUKW M MaTeMaTHYEeCKOM KyJbTYypoll Kak
CpCaACTBOM IIO3HAHUA MHpPA, TOTOBHOCTBIO OCYHICCTBIIATH
MPOEKTHYIO u HCCJIEI0BATEILCKYIO JIeSITeJIbHOCTh
WHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJbTATBI
MertanpeaMeTHble  pe3yJibTaTbl  OCBOEHHS  IIPOrpaMMBbl
yueObHOTO TIpenMera «MaTeMaTuka» XapaKTepU3yHOTCS



OBJIAJICHUEM YHUBEPCANbHbIMU nO3HA6AMENbHBIMU
oelticmeusamMu, YHUBEPCAIbHbIMU KOMMYHUKAMUGHBIMU

oeticmeusimu, VHUBEPCATbHIMU PezyisimueHbIMU
oetcmaEUAMU.
1) Vnusepcanvhoie no3HaeéamesibHbvle oeticmeusl,

obecneuusarom Qopmuposanue 6aA308b1X KOSHUMUBHBIX
npoyeccos  obyuarowuxcs  (oceoeHue - mMemooos
NO3HAHUS OKpYydicaroueco mupa; npumeHeHue
J02UYECKUX, UCCTe008aMeNbCKUX Onepayuli, YMeHul
pabomams ¢ ungopmayueil).
bazoevie nozuueckue oeiicmeus:
® BBIBISITh U XapaKTepU30BaTh  CYIIECTBEHHBIC
MPU3HAKK MAaTEeMaTHYECKHX OOBEKTOB, TIOHATHH,
OTHOIIECHUM MEXAYy MOHATHUSAMH; (OPMYIUPOBATH

OTIpeICIICHUS MTOHSITUH; yCTaHaBJIMBATh
CYLICCTBEHHBII MPU3HAK Kiaccu(HUKAIMKA, OCHOBAaHUS
st 0000IIeHWs W CpaBHEHHUSA,  KPUTEpUHU

IIPOBOAMMOIO aHaJn3a;

e BOCIPUHUMATH, (POPMYJIMPOBATH U MPEOOPa3OBHIBAThH
CYXJIEHUs: yTBEpPIAWUTEIbHBIE W  OTPHULATEIIbHBIE,
€MHUYHbIC, YACTHBIC U O0OIIIME; YCIOBHBIE,

® BBUIBIATH  MAaTreMaTHU4YE€CKUE  3aKOHOMEPHOCTH,
B3aMMOCBSI3U U TIPOTHUBOpeYHUsl B (pakTax, JAHHBIX,
HAOMIONCHUSAX W YTBEPXKICHUAX;  MpejiaraTh
KPUTEpUM Ui  BBIABICHUS 3aKOHOMEPHOCTEU H
IIPOTHUBOPEUYNH;

e JenaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH,
JNEAYKTUBHBIX W HWHIAYKTHUBHBIX YMO3aKJIIOUYEHUH,
YMO3aKJIKOUE€HUM 10 aHAJIOTHUU;

® [POBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBa
MAaTEMaTU4YECKUX YTBEpPXKIECHUH (IIpsAMblE U OT
IIPOTUBHOTO), BBICTPAUBATh apryMeHTaluIo,
IIPUBOJIUTH IIPUMEPBI u KOHTPIPUMEPHI;

00OCHOBBIBATh COOCTBEHHBIE CY)KICHHUS U BBIBOJBI;

e BbIOMpaTh cnoco0 pemeHuss y4eOHOW — 3aj1ayu
(cpaBHMBAaTH  HECKOJIBKO  BApHAHTOB  PEIICHUS,
BbIOMpaTh  HamboJiee MOAXOMAIMHA ¢ yuyéTroMm
CaMOCTOSITEIIFHO BBIJICJICHHBIX KPUTEPHUEB) .

bazosvie uccnedoeamenvckue oeiicmeusn:
® [ICII0JIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEIBCKUI



MHCTPYMEHT  IMO3HaHus;  (popmynupoBaTh  BONIPOCHI,
¢dbuKcupyomnme npoTUBOpeUne, MnpodiieMy, yCTaHaBIMBATh

HCKOMOEC u JTaHHOE, dhopmupoBaTh TUTIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIMIO, MHEHHUE;

® [IPOBOJIUTH CaMOCTOSATEIIFHO CIUTAaHUPOBAHHBIN
AKCIIEPUMEHT, HCCIICJOBAaHUE I10 YCTaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTH4YeCKOro oOOBbEeKTa, SIBJICHHS,
nporiecca, BBISIBIICHHUIO 3aBUCHUMOCTEH MEXTY

00BbEKTaMH, SIBIICHUSIMH, ITPOIIECCaAMU;

® CaMOCTOSITEILHO (hOPMYJITUPOBATH OOOOIIIECHUS U BBIBOBI 110
pe3ylbTaTaM MPOBEAEHHOTO HAONIOICHUS, HCCIIECIOBaHUS,
OIICHUBATh JIOCTOBEPHOCTHh TOJYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB U 00OOIICHMI,

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlECCa, a TaKXKe
BBIJIBUTaTh TPEAIOIOKEHUS O €ro pa3BUTUM B HOBBIX
YCJIOBUSIX.
Paboma ¢ ungopmayueii:

e  BLIABIATH nepUIUTHI nH(pOpPMaIIHH, JTaHHBIX,
HEOOXOIMMBIX JIJIsI OTBETA HAa BOMPOC M JJI PEIICHUS
3aJa4u;

e BbIOMpaTh MHGOPMALUIO M3 MCTOYHUKOB PATHUYHBIX
TUIIOB,  AHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh U
HMHTEPIIPETUPOBATh MH(GOPMALIMIO PA3IMYHBIX BHUIOB
n GopM mIpencTaBiIeHUs;

® CTPYKTYpUpPOBaTh HMH(OPMALUIO, MPEJICTABIATh €€ B
pa3nu4HbIX GopMax, WLUIIOCTPUPOBATH IpapUUEcKu;

® OLICHUBATh HaJEKHOCTh nHpopMarmn 1o
CaMOCTOSITEILHO C(OPMYJIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvnvle KomMmmyHuKamueHuole oelicmeus,
obecneuusarom c@hopmupo8aHHOCMb COYUAILHBIX
HABLIKOB 00VUAIOUUXCHL.

Obwenue:

e BOCIpUHUMATh ® (GOPMYIHUPOBATH CYXXICHUS B
COOTBETCTBUM C YCIOBUAMH U LEISIMU OOILIEHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS
B YCTHBIX H MMCbMEHHBIX TEeKCTaxX, JlaBaTh
MTOSICHCHH S o XOIy petieHust 3a/1a4H,
KOMMEHTHPOBATh MOJIYyUYECHHBIH pe3yJIbTar;

e B XOJe 00CYXXJEHHS 3aJaBaTh BOIPOCHI IO CYLIECTBY
o0OcynaeMoi TeMbl, MpOOJIeMBbl, pelraeMoi 3ajaauu,



BBICKAa3bIBaTh WJCH, HallCJICHHbIC Ha TTOUCK
pelIeHuss;  CONOCTaBJIATh  CBOM  CYXKICHUS C
CYKJICHUSIMHA JIPYyTUX  YYaCTHUKOB JIasora,
OoOHapyXuBaTh pa3jguyMe U CXOJCTBO MO3ULUN; B
KOppekTHOH (opme QopmynupoBaTh pa3zHOIrIaCHUs,
CBOU BO3pa)KCHUS;

MPEACTaBIATh  pe3yibTaThl  pEIICHUs  3aJayu,
SKCHEPHUMEHTA, HCCIIEI0OBAHUS, IIPOEKTA;
CaMOCTOSITEJIbHO BBIOMpaTh (PopMar BBICTYIUICHHS C
y4€TOM 3aJiau Ipe3eHTalud U OCOOEHHOCTeH ayau-
TOPHH.

Compyonuuecmeo:

IIOHMMAaTh U  HCHOJB30BaTh  IpPEeUMYyIIeCcTBa
KOMaHJHOW M WHAMBUAYaJIbHOW paldoOThl MpHU
pemieHun  y4yeOHBIX 3ajay; M[PUHUMATh  LeJb
COBMECTHOMU NeSATeITbHOCTH, TJIAaHUPOBATh
OpraHM3alMi0 COBMECTHOM paloThl, pacrpeaesiTh
BHIIBI pa0OT, IOTOBapHBATHCS, 00CYKIATh MpPOIECcC U
pe3yabpTaT paboThl; 0000IIaTh MHEHUSI HE- CKOJIBKHX
JIIOJICH;

y4acTBOBaTb B  TIpPyHIOBbIX  (Qopmax  paboOThl
(obcyxneHus, OOMEH  MHCHUSIMH,  «MO3TOBBIC
IITYpPMbD» WU T .1 .); BBIIOJHATH CBOIO YacTh PaOOTHI
U KOOPAMHHPOBATH CBOM JCHCTBUS C JIPyTHMMH
WwieHaMHd KOMaHbl; OLICHMBAaTh KauyeCTBO CBOETO
BKJIaJ1a B o0mMii TPOIYKT 1O KPUTEPHUSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUS.

3) Ynusepcanvhnuie pezynamugHvle oeticmeus,
obecneuusarom GopmuposarHue cCMvlCa08bIX YCMAHOBOK
U IHCUBHEHHBIX HABBLIKO8 TUUHOCTU.

Camoopeanuzayusn:

COCTaBJISITh IUIAH, QJITOPUTM pELICHUs 3aJauyu,
BBIOMpATh CHOCOO pelIeHUs ¢ Y4ETOM HMEIOLIUXCS
pecypcoB u COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUpOBaTh W  KOPPEKTUPOBAaTh BapUAHThI
peuieHu ¢ yuéToM HOBOM MH(pOpPMAaIUU.

Camoxonmpoinn:

BJIQJICTh HABBIKAMHU ITO3HABATEIILHOU pPe(IeKCHH Kak
OCO3HAHHS COBEPIIAEMBIX JNEUCTBUU U MBICIUTEIBHBIX
MPOIIECCOB, HMX pEe3yJbTaTOB; BJIAJIETh CIIOCOOAMH



CaMOIIPOBEPKH, CaMOKOHTPOJIA npouecca 151
pe3yJibTaTa pelIeHUs] MaTeMaTUYeCKON 3a1auu;
® [pPEeABUJETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb
IIpU pELICHUU 3aJadd, BHOCUTH KOPPEKTUBBI B
JIeATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JIaHHBIX, HaWJIeHHbIX  OLIMOOK, BBISIBJICHHBIX
TPYIHOCTEH;
® OILCHUBATH COOTBETCTBHE pe3ylbTaTa LEId U
YCIOBUSIM, OOBSACHATH NPUYMHBI JIOCTHIXKEHUS WIIU
HEJIOCTHXKEHUSI Pe3yJIbTaTOB JAEATEIIbHOCTH, HAXOIUTh
omMOKy, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.
[TPEJMETHBIE PE3VJIbTATBI
[IpenMerHble pe3yapTaThl OCBOGHHUS pabouell MporpaMmbl
10 MaTeMaTUKe MPEJICTaBJICHBI 110 roJaM OOyUEeHHSI B paMKax
OTAEJIBHBIX KypCOB B COOTBETCTBYIOIIUX pa3jeiiaX HaCTOSIIEH
[Iporpammsl.
PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HEJIM U3YYEHNA YYEBHOI'O KYPCA

Kypc «Anre6pa u Havyasia MaTeMaTH4YECKOTO aHAJIU3a»
SIBJIIETCSL OJHUM U3 HauboJjiee 3HAYUMBIX B MpOorpaMme
CTapuield IIKOJIbI, IIOCKOJIbKY, C OJHOH CTOpPOHBI, OH
obecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y Il U3y4YEHHUsI BCEX
€CTECTBEHHOHAYYHbIX KYpCOB, a C Jpyrod CTOpOHBI,
(hopMHpyeT Joruueckoe U aOCTPAKTHOE MBIIUICHUE YUYallluXCs
Ha ypOBHE, HEOOXOAMMOM I OCBOCHHS HH(OPMATHKH,
OOIIIECTBO3HAHUS, HCTOPUM,  CJIOBECHOCTH U  JIPYTUX
JUCLUUIUIMH. B paMKax JaHHOro Kypca ydaiuecs: OBJIaJIeBatOT
YHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOM HayKH, KOTOpas
(hbopMyIHpyeT CBOU JOCTKEHUS B MaTeMaTHYECKoOi (popme.

Kypc anrebpsl u Hayaql MaTeMaTHYECKOro aHaiau3a
3aKJIa/IbIBAET OCHOBY JUISL YCIIEIIHOI'O OBJIAJICHUS 3aKOHAMU
¢uzuku, xuMuM, OHOJOTHMH, TMOHHMAHUS OCHOBHBIX
TEHJICHIIUN pa3BUTHUSI SKOHOMHUKHU W OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LH(POBBIX U
KOMIIBIOTEPHBIX T€XHOJIOTUAX, YBEPEHHO HCIOJIb30BaTh UX
TUIST TaJIbHEUIIero oopa3oBaHusl U B MOBCETHEBHOW KU3HHU.
B Ttoxe Bpems oBmaneHue aOCTPAKTHBIMH H JIOTHYECKHU
CTPOTMMHU KOHCTPYKUHUSIMU anreOpbl U MaTeMaTHYECKOTO



aHaJy3a pa3BUBAaE€T YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTB, JOKa3bIBaTh YTBEPXKIACHUS C
MIOMOILIBKD HMHIAYKIMHA W pacCyXIaTb  JIE€AyKTHBHO,
HUCIIOJIb30BAaTh 0000111eHNE u KOHKPETU3ALUIO,
abcTparupoBaHHe "u AHAJIOTHIO, opmupyert
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xonme wu3ydeHuss Kypca «Aiuredpa U  Hadana
MaTEMaTUYECKOI0 AHAIN3a» Yy4YalllUeCs II0JIy4aroT HOBBIM
ONBIT pELICHUs MNPUKIAJHBIX 3aJa4, CaMOCTOSITEIBHOIO
IIOCTPOEHMUsI ~ MAaT€MaTUYECKUX  MOJEJIEH  peaJIbHbIX
CUTyalldii, HWHTEpPHpEeTaluyd  IIOJYYEHHBIX  PELICHUM,
3HAKOMSITCS c puMepaMu MaTEMaTUYECKUX
3aKOHOMEPHOCTEN B IIpUpPOAE, HAyKe N HCKYCCTBE, C
BBIJAIOIIMMUCS MAaTEMAaTU4YECKUMU  OTKPBITUSAMHU U HX
aBTOPaMH.

Kypc obnaaer 3HAYNUTEJIbHBIM BOCIUTATEJIbHBIM
MOTEHIMAJIOM, KOTOpBIA peaau3yeTcs Kak 4epe3 y4deOHbIH
Marepuai, CIOCOOCTBYIOIUNA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pPEHHSI, TaKk W 4Yepe3 crnenuduky ydeOHOM
JESTEJIbHOCTH, Tpedyrouieit IIPOJOJKUTEIIBHOMN
KOHIEHTPAIUU BHUMAaHMUS, CaMOCTOSITEJIBHOCTH,
AKKypaTHOCTM M OTBETCTBEHHOCTHM  3a  IIOJIyYEHHBIU
pe3yabTar.

B ocHoBe wMeTonuku o0O0yudeHHs anrebpe M Hayajgam
MaTeMaTH4eCKOro aHaJIM3a  JIEKUT  JIeSATEIIbHOCTHBIN
MPUHLUI 00yYEeHUSs.

B crpykType kypca «Anrebpa m Hayajga MaTeMaTHYE€CKOIO
aHAJIU3a» MOXKHO BBIJICJIIUTH CICAYIOIIUE  COAECPXKATEIBHO-
METOIUYECKHUE JINHUH: «Yucna u BBIYUCIICHUS,
«DyHKIIMH U TpaQuKm»,

«YpaBHEHUsI M HEpaBeHCTBa», «Hawama MaTeMaTHYeCKOro
aHanmu3a», «MHoXecTBa M Jloruka». Bce  OCHOBHBIE
COJZIepKATEIIbHO-METOANUECKUE JINHUU HU3y4aroTCs Ha
NPOTSDKEHUHW  JBYX JieT oOy4yeHus B cTapuieil mIKoJie,
€CTECTBEHHO JOIOJIHSSA APYT Apyra U IIOCTEIIEHHO HACHIAsICh
HOBBIMM TE€MaMHU U pasnuenaMu . MOXKHO C yBEPEHHOCTBIO
cKazaTb, 4YTO JaHHBIM KypC SIBISIETCS HHTEIPATUBHBIM,
IIOCKOJIbKY 00benuHseT B cede CcolepKaHhe HECKOJIbKUX
MaTeMaTU4YeCKUX  JUCIUIUIMH, TakuX  Kak  aiureOpa,
TPUTOHOMETPHS, MATEMAaTUUECKUN aHAJIN3, TEOPUS MHOYKECTB,
Maremarndeckas jgoruka u ap . Ilo  wmepe Toro kak



yyalllecs: OBJIaIeBalOT BCE OoJiee MMPOKUM MaTEMATUYECKUM
anmapaTtoM, Yy HHUX IOCIEIOBaTelbHO (GOpMHUpPYETCS U
COBCPUHICHCTBYCTC YMCHHC CTPpOUTDH MAaTeMaTHUYCCKYIO
MOJI€JIb  pEAJIbHOM  CUTyallud, IPUMEHSATH 3HaHMUA,
MOJIyYE€HHBIE npu U3y4YEeHUU Kypca, ST PEIICHUS
CaMOCTOSITEJIBHO  C(OPMYJIMPOBAHHOW  MaTeMaTUYeCKOU
3a7a4y, a 3aT€M HMHTEPHPETUPOBATH CBOM OTBET.

ConeprkaTenpHO-METOAMYECKAS JIMHUSA «Hucna u
BBIYHCJICHUS 3aBepuIaeT (hopmupoBaHue HaBbIKOB
WCIIOJB30BaHUsl JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIOo
Ha4YaTO B OCHOBHOW ImKoje. B crapmieit mikoie ocoboe
BHUMaHUE yaensercs (hopMUpOBaHUIO HaBBIKOB
pPalrOHAJIBHBIX BI)I'-II/ICJ'IGHI/II\/'I, BKJIFOYAOIINUX B ce0st
WCIIOJIb30BaHUE Pa3IUYHBIX (OpPM 3amucu 4YHUCiIa, YMEHHE
ACJIaTb NPUKHUAKY, BBIITOJIHATH HpI/I6J'II/I)KéHHI>IC BbBIYHMCJICHUAA,
OLICHUBATh YHCJIOBbIE BBIPAKECHUS, paboratb c
MaTeMaTU4YCCKUMHN KOHCTaHTaMU. 3HaKoOMbIe ydamumces
MHOXXECTBA  HATypaJIbHBIX, LEJIbIX, pPalUOHAIBHBIX U
)IGI\/IICTBI/ITCJ'H)HI)IX HqUCCJI JOITOJTHAOTCA MHO>KECTBOM
KOMIUIEKCHBIX 4Hcel. B  KakIoM u3 3TUX MHOXECTB
paccMaTpuBalOTCS ~ CBOMCTBEHHbIE €My creuuduyeckue
3aJa4d M ONEpaluy: JIeJICHWE Halello, OINEpUPOBAHUE
OCTaTKaMM Ha MHOXKECTBE ILIEJIbIX 4YHUCeJl; 0coOble CBOICTBa
PaLMOHAJIBHBIX U UPPALMOHAIBHBIX YHCEIN;, apu(pmeTnyeckue
onepanyy, a TakKe U3BICYEHHE KOPHS HaTypaJbHOU
CTEIIEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucel. bnaromapst
MOCJIE/IOBAaTEIbHOMY PAacCUIMPEHHMIO Kpyra HCIOJIb3yeMBbIX
4yyceJl U 3HAKOMCTBY C BO3MO’KHOCTSIMM UX NPUMEHEHUS IS
pelIeHusl pa3IMuHbIX 3a1a4 (POpMHUPYETCs NMpPEJCTaBICHUE O
€IMHCTBE MATEMAaTUKHU KaK HayKH U €€ poJIM B IIOCTPOSCHUU
MOJIeJIE  peaJibHOTO  MHpa;  IIMPOKO  HUCIOJIb3YIOTCS
000011IeHNe U KOHKpPETHU3aIHs.

JIuans «YpaBHEHMsT W HEPABEHCTBA» pEAIU3YETCs Ha
MPOTSIKEHUN BCEro OOy4eHHs B CTapllel IIKoje, TOCKOIbKY B
KaxaoM paszzene llporpammbl nOpeaycMOTpPEHO pelleHue
COOTBETCTBYIOIIMX  3axad. B  pesynprare  ywamuecs
OBJIaZICBAIOT Pa3iIMYHbIMU METOAaMU PCIICHUA
palMOHaIbHBIX, MppalUOHAJIbHBIX, II0Ka3aTENbHBIX,
JorapuPmMuUUEecKuXx UM TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEpAaBEHCTB M CHUCTEM, a TaKXe 3aJad, CoAep Kallux
mapaMcETphI. HonyquHHe YMCHHA MIIHUPOKO HCIIOJB3YIOTCA



MPH UCCIEAOBAaHNH (DYHKIIUNA C TIOMOIILIO MPOU3BOIHOM, MPH
pEUICHMM TMPUKJIAIHBIX 3aJad M 3aJa4 Ha HaXO0XKICHUE
HauOONBIINX W HAWMEHBINIUX 3HadeHWid QyHkuuu. [lanHas
colepkaTelbHasi  JIMHUS ~ BKJIIOYaeT B cel0s  Takxke
(opmMupoBaHHE YMEHUM BBIMOJHATH Pacdy€Thl 1Mo (opMyJiam,
npeoOpa3oBaHusl  PAllMOHANIBHBIX,  HPPAIUOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAaKXKe BBbIPAXKECHUH,
coAepKalIuX CTENeHU W Jorapudmbel. braromaps u3ydeHUIO
anreOpamvyeckoro marepuaja MPOUCXOAUT  JalIbHEHIee
pa3BUTUE aNTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIILICHUS
y4dauuxcs, dhopmupyroTcs HaBBIKU JIe Iy KTUBHBIX
paccykaeHuid, pabOTbl €  CHUMBOJBHBIMH  (opmamu,
MPEJCTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJE
paBEeHCTB U HepaBeHCTB. Anrebpa npennaraetr 3¢ deKTUBHbBIC
HHCTPYMEHTBI JUIS peueHust MPaAKTHYECKUX u
€CTECTBEHHOHAYYHBIX 3aJ]1a4, HarjisiIHO JIEMOHCTPUPYET CBOM
BO3MOKHOCTH KaK sI3bIKa HayKH.
CopepxarenpHo-MeToauyeckass  JauHusl  «DyHKIUU U
rpaguKW» TECHO TEpeIvieTaeTcss C  JAPYTUMH  JIMHUSIMU

Kypca, IIOCKOJIBKY B  KAakOM-TO CMBbICIE 3a4aér
IIOCJIEIOBATENBbHOCTh ~ M3y4YeHHMs  Marepuana. I3ydenue
CTEIICHHOM, IOKAa3aTeIbHOM, JorapupmMuIecKon 54

TPUTOHOMETPUYECKUX (PYHKIMNA, UX CBOMCTB U TpaduUKOB,
WCIIOJb30BaHUE (PYHKUMN I pelIeHUs 3ajad U3 JAPYyrux
y4eOHBIX MPEAMETOB U PEaJIbHOM JKM3HHU TECHO CBS3aHO KaK C
MaTeMaTU4YECKUM aHAJIM30M, TaK U C PELICHUEM yPaBHECHUU U
HepaBeHCTB. Ilpu 53ToM OoiblIOE BHUMaHHUE YIEJAETCS
(hopMUPOBAHUIO YMEHHUSI BbIpaxaTb (OpMYJIaMH 3aBUCUMOCTH
MEXy pa3jJNYHbIMHU BEJIMYMHAMHM, HCCIIEIOBATh ITOJyYECHHBIE
(¢yHKIIMU, cTpouTh MX rpaduxku. Marepuan  ITOH
COJZlep)KaTeJIbHOM JIMHUM HALEJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, II03BOJISIOIIMX BbIPAXKATh 3aBUCUMOCTH MEXKIY
BeJIMYMHAMH B pa3JIM4HOM  (opme:  aHATUTUYECKOH,
rpaduyeckoil u cioBecHo. Ero usyueHue crocoOCTByeT
Pa3BUTHUIO AJITOPUTMHYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHH.
ConepxarenbHass JuHuUsi «Hawama wmaremMaTuueckoro
aHaJIM3a» IO3BOJISIET CYIIECTBEHHO PACUIMPUTh KPYyr Kak
MaTeMaTHYE€CKUX, TaK M NPUKIAAHBIX 3ajad, JOCTYIIHBIX
IIKOJIBHUKAM, TaK KaK Yy HUX IOSBIISIETCA BO3MOXKHOCTh
CTPOUTH TIpaUKHU CIOXKHBIX (QYHKIUN, ONpEenensiTb HX



HauOoJblIME W HAUMEHbIINE 3HAYEHUs, BbIYUCIISATH
wiomanu ¢Guryp U oObEMBI Tes, HAXOAUTh CKOPOCTH U
YCKOpeHusi mpoueccoB. JlaHHas cojepkaTeibHas JIAHUSA
OTKPBIBAET HOBBIC BO3MOXHOCTH IIOCTPOCHUS
MaTE€MaTH4YECKUX MOJEJIEN PEeANbHBIX CUTyalyi, ITI03BOJISET
HaXOJWTh HaWIIy4yllle€ pPEILICHUE B IPUKIAIHBIX, B TOM
YHCJie COLMATbHO-IPKOHOMUYECKHUX, 3aJadyaXx. 3HAKOMCTBO C
OCHOBAaMHM  MAaT€MaTHYEeCKOro  aHajliu3a  CHOCOOCTBYET
pa3BUTUIO  a0CTPAaKTHOro,  (POpMaabHO-JIOTHYECKOTO U
KpPEaTUBHOT'O MBIIUICHHUS, (hopmMupoBaHUIO yYMEHUI
pacro3HaBaTh MPOSIBIIEHUS 3aKOHOB MAaTeMAaTHKHM B Hayke,
TEXHUKE U HMCKYCCTBE. Ydallluecss Y3HAIOT O BBIIAIOLIUXCS
pe3yJibTaTax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MAaTEMAaTUKH
KakK HayK, U 00 uX aBTOpax.

ConepxkarenpHo-MeTOIMUecKass JuHUS «MHOXecTBa U
JIOTMKa» BKJIIOYAET B CeOsl 3JE€MEHThl TEOPUM MHOXXECTB U
MaTeMaTH4YECKON JIOTUKH. TeopeTnKo-MHOKECTBEHHBIE
NPEACTABICHUS  IIPOHU3BIBAIOT BECh KypC  IIKOJIbHOU
MaTeMaTUKU U IpeJiaraloT Haubosiee YHUBEPCAIbHBIN S3bIK,
00BETMHSIONINN BCE pa3esibl MATEMATUKU U €€ MPUII0KEHUH,
OHH CBA3BIBAIOT Pa3HbIe MATEMAaTUYECKUE AUCUUILUIMHBI U UX
NpWIOXKEHUs: B eauHoe nenoe. Ilosromy BaxkHO 1aTh
BO3MOHOCTb LIKOJBHUKY IIOHUMATh TEOPETUKO-
MHO>XECTBEHHBIM  SI3bIK ~ COBPEMEHHOM  MaTeMaTUKU U
HCIIOJB30BAaTh €ro JUIs BBIPAXEHUs CBOMX MBbICied. [pyrum
Ba)XHBIM IIPU3HAKOM MAaT€MaTUKHW KaK HAayKH CIenyer
MpHU3HATh CBOWCTBEHHYIO €M CTpPOrocTb OOOCHOBaHHWH |
CIlIeIOBaHUE OIIpEICIIEHHBIM IpaBUJIaM IIOCTPOCHHUS
JI0KA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTeMaTH4YECKOU
JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBbIIUICHUS
yYalluxcs, I03BOJISIET UM CTPOUTH CBOM PAaCCY’KICHUS HaA
OCHOBE  JIOTWUYECKMX  MNpaBwi,  (GOPMHUPYET  HaBBIKU
KPUTHYECKOT'O MBIIICHHUS.

B kypce «Anrebpa um Hayajga MaTeMaTHYECKOrO aHAIU3a»
IPUCYTCTBYIOT OCHOBBI MaTE€MaTH4YECKOI0 MOJEIUPOBAHUSA,
KOTOpblE€  MPU3BAHBl  CIIOCOOCTBOBATH  (DOPMHUPOBAHUIO
HAaBBIKOB  IIOCTPOEHMS MOJEIEH  pEeaJbHbIX  CUTYyaluu,
HCCIENOBAaHMUS JTUX MOJEIEHM ¢ II0- MOLIBI ammapara
anreOppl W MaTeMaTUYECKOI'0 aHaJlIN3a, WHTEpHpeTaluu
MOJIy4EHHBIX pe3yJbTaroB. Takue 3anaHusl BILUICTCHBI B
KaXabli W3 pasnenoB [IporpaMmel, MOCKOJIBKY BECh



MaTepuajg Kypca MIHPOKO HCHOJIb3YeTCsl I  PEeLICHUs
NpUKIagHbIX 3anad. [Ipu pemeHnn peanbHbIX MPAKTUYECKUX
3a7a4y ydJaliydecsi pa3BUBAIOT HaOII0IATEIbHOCTb, YMEHHE
HaxOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsi, UCIOIb30BATh
aHaJIOTHI0, 00001aTh M KOHKPETHU3UPOBAThH MPOOIEMY.
JlesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB  PEIICHMS
MPUKIAIHBIX 33/a4 OPraHu3yeTcsl B MpOLecCe U3YUEHUsl BCEX
TeM Kypca «Ainredpa ¥ Hadajlla MaTEeMaTUYECKOTO aHaJIU3a)».
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuebHomy 1iany B 10—11 kitaccax usydaercs
yuyeOHbIH Kypc «Anrebpa M Hayajla MaTeMaTHYECKOI'O
aHaiaW3a», KOTOPBIM BKJIIOYAET B ceOs cienyrolme
OCHOBHBIE pa3/esibl COJIeP>KaHUS: «Yucna u
BBIUUCIICHUS», «YPAaBHEHUSI U HEPABEHCTBA»,
«®Dynkuun U rpadukm», «Hawama mMaremaTuueckoro
aHaiu3a», « MHOXECTBa U JOTUKa».

B ydeOHOM mmane Ha wW3y4YeHHE YIIIyOJIEHHOTO Kypca
anreOppl M HayaJl MaTeMarhuyeckoro asaimmza B 10—I11
KJIaccax OTBOAUTCA HEe MeHee 4 yuyeOHbIX 4acoB B HEJEIIO B
TEUEHHE KaXXJIOro roja oOyudeHMs, BCEero 3a JBa Toja
00yueHus: — He MeHee 280 y4eOHBIX 4acoB.

[UIAHUPYEMBIE TTIPEJIMETHBIE PE3VJIbTATBI OCBOEHU A
PABOYEN ITPOT'PAMMBI KYPCA
(ITO TOAAM OBYYEHNA)

OcBoenne yueOHOro Kypca «Anrebpa W  Hayana
MaTeMaTU4YECKOI'0 aHaJIi3a» Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus JTIOJKHO obecnieuynBaTh JOCTHIKEHUE
CJIEIYIOMMNX NPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB!

10 kmace
Yucna u eviuucnenusn
e (CBOOOJHO oOIEpPUPOBATh MOHATHAMHU: PALUMOHAIBHOE
YHUCII0, OECKOHEYHAs MepUoANYecKas 1po0b, IPOLICHTHI;
HMppalMOHAIBHOE YMCJIO; MHOXKECTBA PAallMOHAIBHBIX U
NEHCTBUTENBHBIX YHCEI; MOIYJIb JACHCTBUTEIHBHOIO
yucia.
e IlpumensTp ApoOM U NOPOLUEHTHl JUISI PELICHUS
MPUKIAJIHBIX 33729 U3 Pa3IUYHBIX OTpaciell 3HaHWUN
U peallbHOU YKU3HHU.

e [IlpumensTs nUpUOMIKEHHBIE BBIUMUCICHUS, IPaBHIIA
OKpYIJIEHUs, TMPUKUAKY M  OLEHKY pe3yjbTara



BBIYMCIICHUN.

CB00OOJHO OIepupOBaTh MOHITUEM: CTENEHb C LEJIbIM
MOKa3aTejeM; HCIIOJIb30BaTh MOAXOMAIIYI0  (GopMy
3alUCH  JI€MCTBUTEIBHBIX  YUCEI JUIsl  pelLIeHus
MPAKTHYECKUX 3a/1a4 U MPEACTaBICHUS TaHHBIX.
CB060OAHO oOmnepupoBaTh MOHSATUEM: APUPMETHUECKUIN
KOpPEHb HATYpaJbHON CTEIEHH.

CBoOOIHO  oOmepupoBaTh  IMOHATHEM: CTENEHb C
paLMOHAJIBHBIM I10Ka3aTENIEM.

CB00OOHO OmEepUpOBaTh MOHATUIMU: JIOTapU(PM UYHCIIA;
NECATUYHBIC U HATypaJbHbIE JOTapru(MBI.

CB00OOJHO oOmepupoBaTh NOHATUAMM: CHUHYC, KOCHHYC,
TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMEHTA.
OrnepypoBaTh TOHATHSIMU: APKCUHYC, ApPKKOCHHYC H
apKTAHI€HC YHCIIOBOTO apryMeEHTa.

Ypaeuenuﬂ U HepaeeHcmea

CBO6OI[HO OIICpUpPOBATH IIOHATUAMU. TOKACCTBO,
YpaBHCHUEC, HCPABCHCTBO, paBHOCHUJIBHBIC YPABHCHU A

u YpaBHEHUSI-CIIEACTBUS; PaBHOCHUJIbHBIE
HEPABEHCTBA.
[IpumensaTh pa3In4YHbIE METO/IbI pemeHus

palMOHATIBHBIX U IPOOHO-PALIMOHAIIBHBIX YPAaBHEHUH;
IPUMEHATh METOJ HMHTEpPBAJIOB Ui  PELICHUs
HEPABECHCTB.

CB06OAHO ONIEpUPOBATH NOHATHUSIMH: MHOTOWIEH OT
OJHOMH IIEPEMEHHOH; MHOIOWIEH C  LEJbIMHU
ko3¢ dpunmeHTaMu, KOpHU MHOTOYJICHA; TIPUMEHSTh
JICJICHHE MHOIOYJIEHA HAa MHOTOWIEH C OCTaTKOM,
TteopeMmy be3dy m Teopemy Buera nis penieHus
3a1a4.

CBoOOHO  omepupoBaTh  IMOHATUSAMHU:  CHCTEMa
JINHEWHBIX YPAaBHEHWUM, MAaTpUIA, OIPEACIUTENb
MaTtpuipl 2 X 2 KU €ro reOMETPUYECKUN CMBICIH;
HCTIIOJIB30BAaTh CBOMCTBA ompenenurens 2 X 2 s
BBIYMCJICHUS €r0 3HAYECHUs, IIPUMEHSATH OIIPEICIUTEIIN
JUIsl pELIEHHWs CUCTEMBbl JIMHEHHBIX YpPaBHECHUU;
MOJEJIUPOBATh  PEAJIbHBIE CUTyallud C I[IOMOILBIO
CHCTEMBbl  JIMHEWHBIX  ypaBHEHHMH,  HCCIENOBATh
IIOCTPOCHHBIE MOJEIU € [OMOINBIO MaTpull U
OIIpEJIeINTENICH, HHTEPIPETUPOBATH  IOJYYECHHBIN



pe3ymbTar.
Hcnonb3oBaTh CBOWCTBA JACUCTBHUM C KOPHSIMU IS
rnpeoOpa3oBaHUsl BBIPAXKESHUM.

BreimonHsaTe mpeoOpa3oBaHusl YHUCIOBBIX BBIPAKCHUH,

co/ieprKallux CTEINEeHU c palOHAIbHBIM
MOKa3aTeseM.

Hcnonp3oBaTh CBOICTBa JgorapupmMoB TUTST
npeoOpa3oBaHus JIOTapU(PMUUECKUX BBIPAKCHUH.
CBoOoagHO OTNEepPUPOBATH HOHSITUSIMU:
UppalOHaJIbHbIE, MOKa3aTeJbHbIC u

jorapu(MHUUECKUE  YpaBHEHHUS, HAXOIUTh HUX
pElLIeHUs C TOMOIIBIO PABHOCHUIIBHBIX II€PEXOJIOB
WA OCYIIECTBIISISI TPOBEPKY KOPHEH.

[TpumeHnsTh OCHOBHbIE TPUTOHOMETPHUYECKHE
dhopMybl 17151 peoOpa3oBaHUs TPUTOHOMETPUIECKHUX
BBIPA)KECHUH.

CBoOosHO OIEepUpPOBATH TIOHSITUEM:
TPUTOHOMETPUUYECKOE ypaBHEHHUE; MIPUMECHSATH
HeoOxoauMble (OPMYJIBI JIsI PELICHUST OCHOBHBIX
THIIOB TPUTOHOMETPUYCCKUX YPABHEHUM.
MogenupoBaTh peajbHblE CUTyalluUM Ha  SI3BbIKE
anreOpbl, COCTAaBISITh  BBIPAXKEHHS, ypPaBHEHUS,
HEpaBEHCTBA II0 YCJIOBHUIO 3aJlaud, HCCIEA0BATh
IIOCTPOEHHBIE MOJIEJIM C MCIIOJIB30BAaHMEM arrapara
anreOpHl.

Dyukyuu u cpaguku

CBOOOTHO oOmepUpOBaTh MOHATHUIMU: byHKIHS,
crnocoObl  3a1aHust (YHKIUHU; B3aUMHO OOpaTHBIE
(¢yHKUIMM, KoMIo3uIus (GYHKUUN; rpaduk QyHKIUU;
BBITIOJTHSTh 3JIeMEHTapHbIe npeodpa3oBaHUs
rpaduKoB (PyHKLIHM.

CBoOOHO  omepupoBaTh  MOHATHUSAMU:  00JIACTH
OTpeieNIeHUs] 1 MHOYKECTBO 3HAUYCHHMH (DYHKIUHU, HYIH
(yHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA.

CBoOOHO omepupoBaTh MOHATUSMU: YETHBIE W
HEeu€THble (QYHKIUU, MEepUOAHYECKHEe (YHKLHH,
MIPOMEXKYTKH MOHOTOHHOCTH (DYHKLIMHM, MAKCUMYMBI U
MHHUMYMbI (YHKIHH, HauOoJblIee U HaUMEHbIIee
3Ha4YeHHE (DYHKIUU HA IPOMEXYTKE.

CBo6OAHO oOmnepupoBaTh MNOHATHUSIMH: CTCHEHHAS



(yHKIMS ¢ HaTypaJdbHbIM U LEJbIM I1OKa3aTeJeM,
rpaguk CcTeneHHOW (QYHKIUU C HaTypaJbHbIM H
LeJIbIM TIOKa3aTesnaeM; rpaduk KOpHsS 7-OM CTEIEeHU
Kak (yHKIHUM OOpaTHON CTENEeHU C HaTypaJibHbIM
IOKa3aTeJIeM.

OnepupoBaTh NOHATUAMU: JIMHEWHAs!, KBaAPATUUHAS U
JpoOHO- JINHENHast byHKINY; BBITIOTHSTh
2JIEMEHTApHOE HCCIEJOBAaHME U IOCTPOEHHE HX
rpaduKoB.

CBOOOIHO omepuUpoBaTh MOHITUSIMH: TTOKa3aTeabHAs
n Jsorapupmuueckas (QyHKIMH, UX CBOWCTBA U
rpadMKy; HUCIOJIb30BaTh UX IpadUKU IS pELICHUs
YPaBHEHUU.

CBoboaHO OTIEPUPOBATH MOHSATUSIMU:
TPUTOHOMETPUYECKAast  OKPY>KHOCTb,  OIpE/eJICHUE
TPUTOHOMETPHUUECKUX GyHKIMI YHCIIOBOTO
apryMmeHra.

Hcnonb3oBaTh rpaduku byHKUIMI TSt

HCCIIENOBAHNS IIPOLIECCOB M 3aBUCHUMOCTEH IPHU
pelIeHny 3ajad M3 JAPYyruX Y4eOHBIX MPEIMETOB U
peanbHOU JKU3HU; BBIpAXaTh hopmynamu
3aBUCHUMOCTH MEXKY BEIUYMHAMU.

Hauana mamemamuueckozo ananusa

CBob6oaHo ONepUpOBATH TIOHSITUSIMU:
apudMeTHuecKass M TeOMETpPUYECcKas MpOorpeccus,
OECKOHEYHO yObIBaroIast reoMeTpuvecKas

MPOTpeCCUsl; TUHEUHBIA M 3KCIOHEHUMAJIbHBIN POCT,
(hopMyJia CIOKHBIX MPOIEHTOB; UMETh IIPECTABJICHUE
O KOHCTAHTE e.

Hcnonb30BaTh OpoOrpeccum sl PEUICHHUS PEaTbHBIX
3aJ1a4 IPUKJIAJIHOIO XapaKTepa.

CBoboaHO OTIEPUPOBATH MOHATUSMHU:
MOCJICIOBATEIIBHOCTb, CIOCOOBI 3aJJaHHs
MIOCTIeIOBATEILHOCTEH, MOHOTOHHBIC u

OrpaHWYEHHbIE  IOCJIEAOBATEIBHOCTH;  IIOHUMATh
OCHOBBI 3apOXKJIEHUS MAaTeMaTHYECKOI'0 aHaju3a Kak
aHajan3a OECKOHEYHO MaJlbIX.

CB0OOZHO ONEPUPOBATH IMOHATUSMH: HENPEPBIBHbBIC
(yHKUIMM; TOYKM pas3pbeiBa Tpaduka (QyHKIUU;
aCUMIITOTHI TpauKa PyHKIHHU.



CBoOomHO  omepwpoBaTh  NOHATHEM:  (YHKIHS,
HENpepbIBHAs Ha OTpPE3Ke; MPHUMEHSITh CBOWMCTBA
HETPEPBHIBHBIX (PYHKIMH I peleHus 3a1ad.
CB0060/1HO OnEepUpPOBATH MOHIATUAMU: NIEPBaAsi U BTOpas
MpOU3BOJHbIE (YHKIMH, KacaTeldbHas K TIpaduky
(yHKIHH.

Beraucnars mpon3BOIHBIE CyMMBI, HNPOHW3BEICHUS,
YaCTHOTO W KOMNO3ULMHU JBYX (YHKIIUM; 3HATH
MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA.
Hcnonp30BaTh reOMETPUUECKUN U (PU3MUECKUN CMBICTT
MPOU3BOJHON JUISl PEIICHUS 3a/1ad.

Mmnooswcecmea u nocuxa

CB0OOHO oOlEepUpOBaTh TOHATHSMH: MHOMXECTBO,
OIlepallMy HaJl MHOKECTBAMM.

Hcnonp30BaTh TEOPETHUKO-MHOXKECTBEHHBIN anmnapar
JUUTSL OMMCAaHUS PEATHHBIX TPOIIECCOB M SIBICHUM, MPHU
pellIeHNH 3a7a4 U3 APYTUX YYEOHBIX MPEIMETOB.
CB0OOHO oOlepUpPOBaTh TOHITUSMHU: ONpPEICICHUE,
TeopeMa, ypaBHEHUE-CIIEICTBUE, CBOMCTBO
MaTeMaTUYECKOTO 00BEKTA, JI0Ka3aTeJIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS] U HEPABEHCTBA.

11 kaace
Yucaa u evtuucienus

CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: HATYpPAITBHOE
U IeJI0€ YHCIIO, MHOXKECTBA HATYPAIbHBIX U IEJIBIX
YHCEeJl; UCIOJIb30BaTh NPU3HAKHU JEIUMOCTH LIEIBIX
yucen, HOJZ m HOK HaTypanbHbBIX uucen st
peleHus 3aaad, OpUMeHsATh anroput™m EBkiuza.
CBoOoHO omepupoBaTh TMOHITHEM OCTaTKa IIO
MOJIyJII0;  3alUChIBaTh  HAaTypajibHble 4YHCJa B
Pa3IUYHBIX MO3UIIMOHHBIX CHCTEMAaX CYUCIICHUSI.
CBOOOIHO oOmEpHUPOBATH MOHATHSIMHU: KOMILUIEKCHOE
YUCJIO U MHOXKECTBO  KOMIUIEKCHBIX  YHCEJ;
MPEACTaBISATh KOMILICKCHBIE gucia B
anreOpanyeckol M TPUTOHOMETpUYECKOH (opme,
BBITIOJTHATE apU(PMETHUECKUE OIEepallid C HUMHU H
n300pa)xkaTh Ha KOOPJAMHATHON IJIOCKOCTH.

Ypaeuenuﬂ U HepaeeHcmea

CBO6OI[HO OIICPpUPOBATHb IIOHATUAMM
UppanuoHaJIbHBIC, IIoKa3aTCJIbHBIC n



morapuMUYECKre  HEPAaBEHCTBA, HAXOJHWTh  HX
pelIeHUsl C TOMOIIbI0 PABHOCHUJIBHBIX MEPEXO0/I0B.

e OcymecTBiiarh OTOOp KOpHEH MpuU  peHIeHUU
TPUTOHOMETPUYECKOTO YPaBHEHHUSI.

e (CBoOoaHo OonepupoBaTh MOHSITUEM
TPUTOHOMETPUYECKOE  HEPAaBEHCTBO;  NPHUMEHSTH
HeoOxoauMble (OPMYJIBI Il PEIIeHUsT OCHOBHBIX
THUTIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

e CBOOOIHO OIEpHPOBATH MOHATHSIMHU: CHCTEMa U
COBOKYITHOCTH ypaBHEHHI u HEPaBEHCTB;
PaBHOCWJIBHBIE CHCTEMBI U CHCTEMBI- CICICTBUS;
HAXOJWUTh PELICHUS] CHUCTEMBbl M COBOKYITHOCTEH
palMOHAJIBHBIX, UPPALMOHAIBHBIX, TOKa3aTeIbHBIX
U JIOTapU(PMHUYECKUX YpPaBHEHHH U HEPAaBEHCTB.

e Pemarp panroHaIbHbIE, HpparmoHaIbHEIE,
MOKa3aTeJIbHBIE, norapudmuyeckue u
TPUTOHOMETPUUYECKHE ypaBHEHHUS H HEPABEHCTBA,
cozieprKalllie MOIYJIU U MapaMeTphl.

e [lpumensTs rpadpuyeckue METOAbl IS PELICHUS
YpaBHEHHMH W HEPaBeHCTB, a TaKXke 3amad cC
napameTpaMHu.

e MogenupoBaTh peallbHbIe CHUTyalldd Ha  SI3BIKE
anreOppl, COCTaBJIATH  BbIpAXXEHUS, YpPaBHEHMUS,
HEPAaBEHCTBA M WX CHCTEMBI II0 YCJIOBHUIO 3a/adu,
HCCIe0BaTh IIOCTPOCHHBIE MO c
HCIIOJIb30BaHUEM ammapara anreopsl,
HMHTEPIIPETUPOBATh MMOJIYyUYECHHBIH pe3yJbTar.

@Dyuxkyuu u zpaguku

e Crpouth rpapuKku KOMIO3UINN (PYHKIHUHA C TTOMOUIBIO
JIEMEHTAPHOT'0 MCCIIEOBaHUS U CBONCTB
KOMITO3UIINN ABYX (YHKIHH.

e CTpouTh TeOMETpUUECKHE 00pa3bl ypaBHEHUHN U
HEPaBEHCTB Ha KOOPJIWHATHON TUIOCKOCTH.

e (CBOOOIHO OINEPUPOBATH MOHITHIMU: IpadUKH
TPUTOHOMETPHUECKUX (DYHKIUH.

e [IpumenHsTh PYHKIIUH JUUIST MOJCTUPOBAHUS
HCCIIEIOBAHUS PEAJIbHBIX MTPOLIECCOB.

Hauana mamemamuueckozo ananusa

e lcnonp30BaTh NPOM3BOAHYIO IS HCCIIEIOBaHUS

(YHKIIMM Ha MOHOTOHHOCTh M 9KCTPEMYMBI.



e HaxoauTe HauOoJbIIee W HAUMCHbBIICE 3HAYCHHS
(byHKIIUM HENIPEPBIBHOM Ha OTpE3KeE.

e lcnonb30BaTh NOPOU3BOJAHYIO JUISI HAXOXKJICHUS
HAWJIY4dIIeTO PEIICHUs B MPUKJIAJIHBIX, B TOM YHCJIE
COLMAIbHO-2KOHOMHUYECKUX, 3ajadax, J1st
OIpEeACIICHUs] CKOPOCTH M YCKOpPEHHs TIIpoliecca,
3a4aHHOTO (HOPMYIION WIIH TpadUKOM.

e (CB00OJHO OmepupoBaTh MOHATHIMU: MEPBOOOpa3Has,
onpeAeaEHHBIN UHTErpall; HaXOAUTh IIePBOOOpa3HbIE
AJIEMEHTAPHBIX (PYHKIUH W BBIYUCISATH HHTErPaT 1O
dbopmyne HproTona — JleiiOHuIa.

e HaxoauTe miomaau miockux Guryp u o0ObEMBI Tel ¢
TTOMOIIBIO0 MHTETpaJIA.

e lwmeth IpEICTaBICHUE 0 MaTeMaTU4eCKOM
MOJICTUPOBAHUM Ha npumMepe COCTaBJICHUS
nudGepeHITUAUTEHBIX YPaBHCHUH.

e Pemars nOpukiagHble 3ajJayd, B TOM  YHCIE
COLMATbHO-2KOHOMHUYECKOTO " buzmyeckoro
XapakTepa, Cpe/ICTBAMU MAaTEMATUYECKOrO aHaJIN3a.

COEP)XAHUE YUEBHOI'O KYPCA (110 TOJAM OBYUEHUA)
10 knacc

Yucna u eviuucienusn

Pammonanbapie yucna. OOBIKHOBEHHBIE € JACCATHYHBIC
Ipo0U, TPOIEHTHI, OECKOHEUYHBIC TNEPUOJIMYECKUE JIPOOH.
[Ipumenenue npobeit U MPOIEHTOB ISl PEUICHHS IPUKIATHBIX
3aJ1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUN U peajibHOU KU3HU.

JlelicTBUTENbHBIE qucIa. Panmonanenbie U
HppalMoOHaIbHBIE 4YHuCTa. ApudMeTudeckue omnepamud ¢
JNEUCTBUTENILHBIMU ~ YHCIaMH. Moayiib  I€HCTBUTEIBHOTO
yucia U ero cpoiictBa. [lpuOnumxk€HHbIE BBIYMCICHUS,
NpaBWJia OKPYIJCHUs, NPUKUIKA U  OLEHKa pe3yJibTara
BBIYHCJICHUI.

Crenenp ¢ 1nenpIM I1OKazateneM. buHoMm HbrooToHa.
Hcnonp3oBanne MOJIXOISAIIEN (hopMbl 3aIMCH
JIEUCTBUTEIILHBIX YUCEII JUIsl PELICHUSI MPAKTUYECKUX 3a]1a4 U
MpEACTaBICHUS JaHHBIX.

ApubdmMeTnyeckuii KOpPEeHb HATypaJlbHOH CTEIIEHH H €ro

CBOMCTBA.

CreneHb € palMOHAIBHBIM TMOKa3aTelieM U €€ CBOICTBA;
CTETICHb C JICHCTBUTEIBHBIM MOKA3aTEIIEM.



Jlorapudgm umcna. CsoiictBa sorapudma. [ecstuanesie u
HaTypalibHbIE JOTapUPMBI.

CuHyc, KOCHMHYC,  TaHIE€HC, KOTAaHI€HC  YHCIOBOTO
apryMeHra.
ApkcuHyc, ApKKOCHUHYC u ApKTaHI'EHC YHCIIOBOTO
apryMeHTa.
Ypasenenus u nepagencmea
ToxnecTBa u TOXKJIECTBEHHBIE npeoOpa3oBaHus.

VYpaBHeHHE, KOpEHb ypaBHEHMs. PaBHOCWIbHBIE ypaBHEHUS U
ypaBHeHusA-cneacTBus. HepaBeHCTBO, pelieHne HEpaBEeHCTBA.

OcHOBHBIE  METOABI  pELIeHHs] LeNblX U  ApOOHO-
palMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB. MHOIOYJIEHBI OT
OJTHON mepeMeHHOM. JleseHne MHOTro4JIeHa Ha MHOTOYJIEH C
ocratkoM. Teopema be3dy. MHorounessl ¢  LEIBIMU
ko3 punuentamu. Teopema Buera.

[IpeoOpazoBaHMst YUCIOBBIX BBIPAXKEHUN, COAEPIKAIIMX
CTENICHU U KOPHH.

HppanuonanpHble ypaBHeHUs. OCHOBHBIE METObI PELLIEHUS
MppalMOHAIBHBIX YPaBHEHUH.

IToka3aTenbHble ypaBHeHUsI. OCHOBHBIE METO/bI PELLIEHUS
IOKAa3aTeJIbHbIX YPaBHEHUM.

[IpeobpazoBaHue BBIpAKEHUH, COIEPIKALIUX JIOTapU(MBI.

Jlorapupmuueckue ypaBHeHus. OCHOBHbBIE METO]IbI

pelieHus JIorapupMHUUECKUX YpaBHEHUI.

OcHoBHbIE TPUTOHOMETPUUECKHUE (hopMyJIbL.
IIpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUI.
Penrenne TpUroHoMeTpUYECKNX ypaBHEHUM.

Penrenune cucrem IMHEHHBIX ypaBHEHU. MaTpulia CUCTEMBI
JIMHENHBIX ypaBHeHUH. Omnpenenurenp MaTpulbl 2 X 2, ero
FEOMETPUYECKUNA CMBICII W CBOMCTBA; BBIYMCIEHHE €rO0
3HA4YCHUS, IIPUMEHEHHUE ONpPENENITENd Ul  PELICHUs
CHUCTEMBI JUHENHBIX YpaBHEHUH. PellleHne npukiagHbIx 3a1ad
C MOMOIIBID CUCTEMBI JUHEWHBIX ypaBHeHUU. MccienoBanue
IIOCTPOCHHON MOJENH € IOMOILBIO MATPULL U OIPEACIUTEIICH.

I[loctpoenne MareMaTU4eCKUX  MOJEJIEH  pealbHOU
cUTyallud C [OMOINBIO ypPaBHEHUW U  HEPABEHCTB.
[IpumeHeHne ypaBHEHMH M HEPaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad U 3aJa4 U3 pa3jIudHbIX obsacteit
HAyK{d U peaibHOM >KU3HH.

Dyukyuu u cpaguxu

@DyHKIUA, c1ocoObl 3a1aHus pyHKuuu. BzaumHo oOpaTHbie



¢yskunn.  Kommnosuums — ¢yskuuit. [padpux  pyHKUIMM.
DneMeHTapHble NpeoOdpa3oBaHus rpauKoB (PyHKIUH.

OOnactb omnpenesneHuss 1 MHOXKECTBO 3HAUYEHUN (YHKIHH.
Hymu gynkuun. ITpomexyTkyn 3HaKONOCTOSIHCTBA. UETHBIE U
HeuétHble PpyHkuuu. [lepuoanueckue ynkuuu. [IpomexyTku
MOHOTOHHOCTH  (PyHKIHMH. MakCUMyMbl ¥  MHHUMYMBI
¢yskuun. Hambosbiiee 1 HauMeHblllee 3HA4Y€HUS (YHKLIUU
Ha IIPOMEXKYTKE.

Jluneiinas, kBajpaTu4yHas W JAPOOHO-JIMHENHas (QYHKLIMH.
DjeMEeHTapHOE HMCCIIeIOBAHUE U MOCTPOCHUE UX I'padUKOB.

Crenennass  (QyHKUMST C  HaTypalbHbBIM W LEJbIM
nokazareneM. EE€ coiictBa u rpadux. CpoiicTBa U rpaduk
KOpHSl n-OM CTeNneHW Kak (QyHKIMH OOpaTHON CTeneHu C
HaTypaJIbHbIM I1I0Ka3aTEJIEM.

[lokazarenpHass u  Jjorapudmuueckas (QyHKIUU, HUX
cBoiicTBa U rpaduku. Mcnons3oBanue rpadukoB GyHKIMHA 115
peueHnst ypaBHEHUM. TpuroHoMmerpuyeckas OKpPY>KHOCTB,
ONpe/ieJIeHNEe TPUTOHOMETPUUECKUX (YHKIHMI YHCIOBOIO
aprymeHra.

@OyHKIMOHAJIBHBIE 3aBUCUMOCTH B PEaJbHBIX Ipoleccax
U siBJeHusAX. ['paduku peansbHbIX 3aBUCHMOCTEH.

Hauana mamemamuuecko2o ananusa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aJjaHUs
HOCJIeI0BaTENbHOCTENM. MeTo MaTeMaTu4eCKOM WHIYKIUU.
MOHOTOHHBIE U OTPAHUYEHHBIE TOCJIEIOBATEIIHLHOCTH.
HcTopuss BO3HHMKHOBEHMS MaTEMAaTHYECKOTO aHalIu3a Kak
aHajan3a OECKOHEYHO MaJbIX.

Apudmernueckass M TeOMETpUYECKass  MPOrPECCHUHU.
beckoneuno yObIBaromiass TIeoMETpUYECKasi MPOrpeccusl.
CymmMma OECKOHEYHO yObIBaro1el reOMETPUUYECKOMN
nporpeccu. JINHENHbBIN U SKCIOHEHIMAIIBHBIA pocT. Yucio e.
dopMyna CII0XKHBIX NPOLEHTOB. Vcronp30BaHUE MPOrPECCUU
TSl pELLIeHUs peajibHbIX 3a7a4 IPUKIQJHOTO XapakTepa.

HenpepbiBHble QyHKIIMH U uX cBoicTBa. Touku pasphiBa.
Acumnrotrsl rpadukoB  ¢GyHkuuid. CBoiicTBa  (PyHKUMI
HENPEPBIBHBIX HAa OTpe3Kke. MeToa MHTEPBAJOB ISl PELICHUS
HepaBeHCTB. [lpuMeHeHne CBONCTB HENpPEpPBIBHBIX (PYHKIUH
JUIsl pelleHus 3aaad.

[lepBas u BTOpas mpousBoaHble ¢GyHKUUH. OnpeneneHue,
FEOMETPUYECKUA U (PU3NUECKUl CMBICI MPOU3BOJHOM.
VYpaBHeHHE KacaTeIbHOU K TpaduKy (QYHKLIHH.



[IpousBonubie 3nemeHTapHbiX GyHKUUM. IlpousBogHas
CYMMBI, IPOU3BECHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHMN.

Muoarcecmea u no2uka

MHoxkecTBO, Olepaluy HaJl MHOKECTBAMHU U UX CBOWCTBA.
Huarpammbr Ditniepa — Benna. [lpumenenue TteopeTuko-
MHOX>XECTBCHHOI'O ammapara Uil ~ ONMCaHus  pEajbHBbIX
IPOLIECCOB M SIBJICHWM, MPU PEIICHUM 3a4ad W3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO  MaTEMaTHYECKOTO
o0beKTa, CIEACTBHE,  JIOKA3aTEJIbCTBO,  PAaBHOCHIIbHBIC
YpaBHEHUS.

11 kmace

Yucna u eviuucinenusn

Hatypanbnble u nensie uucina. llpumeHeHne NpU3HAKOB
nenmumoctu 1ensix uncen, HOJ u HOK, ocratkoB mno
MOJYJII0, airopuTMa EBKinnna s pemeHus 3aaad B LEJIBIX
YyycIIax.

KommekcHble yyca. Anrebpanueckas u
TpUTrOHOMETpHUYecKasi (OpMbI 3alUCU KOMIUIEKCHOTO YHCJIA.
Apudmernueckue  Onepauuu ¢ KOMIUIEKCHBIMM YHCJIaMHU.
N306paxeHne KOMIUIEKCHBIX YHCEJI Ha KOOpPJAWHATHOM
mrockoctu. ®opmyna Myaspa. KopHu n-oif crenenu us
KOMIUIEKCHOrO 4uncia. [IpuMeHeHne KOMIUIEKCHBIX YHCEIl
JUIsL perieHuss PU3NYEeCKUX U T€OMETPUUECKUX 3a/ad.

Ypasnenusn u nepasencmea

Cucrema u COBOKYIIHOCTb YPaBHEHHM U HEPABEHCTB.
PaBHOCHIIBHEIE CHCTEMBI 51 CHCTEMBI-CJIEJICTBHUSL.
PaBHOCHIIBHBIE HEPABEHCTBA.

O10op KOpHEHl  TPUIOHOMETPUUECKHX ypaBHEHUH C
IIOMOIIBK0 TPUIOHOMETPHUYECKON OKpYKHOCTU. Pelienue
TPUTOHOMETPUUYECKUX HEPABEHCTB.

OcCHOBHBIE ~ METOABl  PELIEHHUs]  IIOKa3aTeIbHbIX U
Jorapu(mMuYecKux HEPaBEHCTB.

OCHOBHBIE METOJIbl PELICHUS HPPALMOHAIBHBIX HEPABEHCTB.
OcCHOBHBIE METO/bl PELIEHUS] CHUCTEM U COBOKYIHOCTEH
pallMOHAIBHBIX, HPpPalMOHAJIbHBIX, [OKAa3aTEJIIbHBIX U
Jjorapu(MHUYECKUX ypaBHEHUH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETpaMHu.
I[Ipumenenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO
MaTEeMaTHYeCKUX 3aJady M 3a7ad M3 pas3JIMYHbIX oObJactei
HAYKM M pPEAIbHOW JKW3HM, WHTEpHpeTanus I10Jy4EHHBIX



pe3yJIbTaTOB.

Dyukyuu u cpaguxu

I'padux kommnosunuu ¢yskuid. ['eomerpuueckue oOpaszbl
YPaBHEHUM U HEPABEHCTB Ha KOOPAWHATHOM ILUIOCKOCTH.

Tpuronomerpuueckue (GyHKIHUH, UX CBOWCTBA U TpadUKH.

I'paduueckue METOAbl  PELICHUs  ypaBHEHUU u

HepaBeHCTB. ['paduueckue MeToAbl pELIeHUs 3aaad ¢

rapaMeTpaMH.

Hcnons3oBanne rpadukoB QYyHKIHN UIST UCCIICTIOBAHUS
IIPOLIECCOB M 3aBUCUMOCTEH, KOTOpPBIE BO3HUKAIOT IIpU
pELIeHNUH 3a7a4 U3 APYrux yuyeOHbIX NPEeAMETOB U pealbHOM
YKU3HU.

Hauana mamemamuueckozo ananusa

[IpumeHnenue mpoU3BOJHOM K HCCIIETOBaHUIO (DYHKIUH Ha
MOHOTOHHOCTB M 3KCTpeMyMbl . HaxoxaeHrne HauboJbIlIero u
HaUMEHBIIEro  3HAYEHUH  HENpephlBHON  (QyHKIMM  Ha
OTpE3KE.

[IpumeHeHne NpoU3BOIHON ISl HAXOXKAEHUSI HAWITy4LIEro
pelIeHus B MPUKIAJHBIX 3a7a4yax, sl ONpeIesIeHUs CKOPOCTH
U YCKOpeHHusi Ipolecca, 3aJaHHOTo  (QopMysioll  wimn
rpauKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOHCTBO I€pBOOOpPA3HBIX.

[IepBooOpa3Hble  dIe€MEHTapHbIX  (YHKLMIL. [IpaBuna
Hax0>X/1€HUs IIepBOOOPA3HBIX.
HnTerpan. I'eomerprnueckuii CMBICJI HMHTETpaa.

Brruncnenue omnpenenéHHoOro  uHTErpajia  1mo  (opmyse
Hprorona — JleiOuuna.

[Ipumenenne wuHTErpana sl HaxXOXIASHMs IUIOLIAIEH
IJIOCKUX (UTYp U 0OBbEMOB r€OMETPUUYECKUX TEJl.

IIpumepsr  pemenuii  aud@epeHanbHbIX  yYpaBHEHHIA.
MaremaTu4eckoe MOAEIMPOBAHUE PEATBHBIX MPOLECCOB C
MOMOIIBIO TU(depeHINATIBHBIX YPaBHEHUH.



TEMATHUYECKOE IIJIAHUPOBAHUE YUYEBHOI'O KYPCA (ITO TOOJAM OBYUYEHUS)
10 kaacc (He menee 140 yacoB)

Ha3Banue paznena

OcHOBHOE cojlep:KaHune pa3iesia

OcHOBHBIE BHAbI [1€ATEJIbHOCTH 00Yy4aroUIUXCs

(TembI) (TembI)
(KOJIN4eCTBO YaCOB)
MHoxkecTBO MHoOXkecCTBO, omnepanuu Hay | Mcnonws3oBath TEOPETUKO-MHOKECTBECHHBIN
AeHCTBUTEJIbHBIX MHOXECTBAMH M  MX  CBOWCTBA. | ammapar  Juid  ONMCAaHMA  XOJa  PEUICHHs
qHcell. [uarpammbl  Olinepa — BeHHa. | MaTeMaTH4ecKuMX 3a4ad, a TakKXe peabHBIX
MHoro4/ieHbl. [IpumeHeHne TeopeTUuKo- MPOIIECCOB U SIBJICHUM.
PanmonanbHble MHOKECTBEHHOro  amnmapata Ais | OnepupoBaTh NOHATUSAMU: PALMOHAIBHOE YUCIIO,
YPaBHEHUSHA pelIeHns 3a1a4. OeckoHeuHas: INepuoaudeckas JApoOb, MPOLEHTHI;
1 HepaBeHCTBA. PanmonaneHele 4lClla. | UPPAlMOHAIbHOE M JECHCTBUTEIBHOE  YHCIO;
Cucrembl OOBIKHOBEHHBIE U JECSTUYHBIE | MOLYJIb  IEMCTBUTEIIBHOTO 4YHCIIA; HCIOJIB30BATh
JIMHEHHBIX IpoOu, TPOLEHTHI, OECKOHEYHBIEC | OTH TOHATHUS NpPU IMPOBEACHUU DPACCYXKACHUH WU
YPaBHeHHit EPUOANYECKUE IpoOu. | 10Ka3aTeabCTB, MPUMEHATH
(28 4) [Tpumenenue npobel W MPOLEHTOB | APOOM M TPOLEHTHl Ui PEIICHHS NPHUKIATHBIX

JUISL pEIICHUs PUKIIATHBIX 3a/1a4.

JlelicTBUTEIbHBIE qucia.
PannonaneHbIe u
UppalOHATbHbIE Yyucna.
ApudmMernueckre  omepamuu ¢
JIeUCTBUTENbHBIMU YHUCIIAMH.

Mopaynb AEHCTBUTENBHOTO YHUCIA U
ero  cBoiictBa.  IIpubmmxEHHBIC
BBIYHMCJICHHSI, TIPABUJIA OKPYTJICHHUS,

3a/1a4 U3 pa3IMYHbIX OTpacied 3HaHUN U peaTbHOU
KU3HH.

Hcnonb3oBath  NpUONMKEHHBIE  BBIYMCICHHMSA,
IpaBWJIa OKPYIJIEHUS, TNPUKUIKY H  OLEHKY
pe3yJibTaTa BEIYUCIICHUMN.

[IpumensTs pasnuyHble METO/IbI pelieHus

palroOHAIBHBIX u IPOOHO-pallMOHATILHBIX
yYpaBHEHUM; a TakXke METOJl HWHTEPBAJIOB IS
peuIeHusl HEPaBEHCTB.




NMpPUKUJKA W OLEHKAa pe3yJibTara
BBIYUCIIEHUN.
OCHOBHBIE METOJBI PEIICHUS LEIbIX

u JTPOOHO-pAITMOHATHHBIX
ypaBHEHUU u HEPaBEHCTB.
MHoro4ieHbs! oT OJTHOH

MepeMeHHON. [leneHne MHOrodsieHa
Ha MHOTOWIEH C ocTaTKoM. Teopema
besy. MHorounensl ¢ UENBIMH
koapunuentamu. Teopema Buera.
Pemenue cucreM ITuHENHBIX
ypaBHeHUH. Martpuiia CUCTEMBI
JIMHEUHBIX YPaBHEHUH .
Onpenenurens MaTpULBI 2X2, €T0
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYECHUS;
[IPUMEHEHUE ONPEICIUTEIS IS
pelIeHUs] CUCTEMBI JINHEUHBIX
ypaBHEHUH . PenieHue npuKiIaaHbx
3a/1a4 C IOMOIIBI0 CHCTEMBI
JIMHEVHBIX YPaBHEHUU

OnepupoBarh MNOHATUSAMU MHOTOYIEH OT OJHOMU
IIEPEMEHHOM, €ro KOpPHHU; IPUMEHATH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTAaTKOM, TEOpEMY
besy u Teopemy Buera nis pemenus 3aaad.
OnepupoBaTh TNOHATUSAMHU: CHCTEMA JIMHEWHBIX
YpPAaBHEHUM, MaTpHIA, ONPEIEIUTENIb MATPULIBIL.
Hcnonp3oBath cBOWCTBA oNpenenuTens 2 X 2 s
BBIYMCIICHUS €ro 3HAYECHMS, IIPUMEHSTH
ONPEIEIUTENIA Il PEIICHUsS. CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

MopenupoBaTh peajlbHbIE CUTYalUU C TIOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHM, NCCIIEA0BATh
IIOCTPOEHHBIE MOJIEH C IIOMOLIBIO MATPULL U
ONpEJIEIUTENIEH, NHTEPIIPETUPOBATH ITOITYYEHHBIN
pe3yabrar

DOyHkuum v rpapuku.
CrenenHasi pyHKIus
¢ IeJIbIM MoKAa3aTesieM
(12 v)

OyHKIHSI, CIOCOOBI 3aTaHHS
¢ynkuu. BzaumMHo oOpaTHbIe
dbysakun. Kommnosunus GyHKIUH.
I'paduk pyHkunm. SaeMeHTapHbIe
npeobpazoBaHus rpadKOB

OnepupoBathb MOHATHSIMHU: ¢byHKINA,
crocoOsl  3amaHus  (QYHKIMH;  B3aUMHO
oOpartHbie (PYHKIIUH, KOMITO3UIUS (HYHKITUH,
rpa¢uk (QyHKIHUH, O0JACTh ONpENeIeHUs U
MHOXXECTBO  3HAUYeHUU (YHKOUH, HYIHU




(dbyHKIIHI

OO6macTp OTIpeICICHUS u
MHO>KECTBO 3HAUYE€HMH (yHKIUU.
Hymn d¢yskmuu. [IpomexyTku
3HAaKOIIOCTOSIHCTBA. UETHBIE U
HEYETHBIE hyHKUIMH.
Ilepnonnueckue (GyHKIMH.
[IpomexyTku MOHOTOHHOCTH
(yHKIHIH. MaxkcumyMsbl u
MHUHHUMYMBI hyHKUIMH.
HauGonpiee w  HauMeHblIee
3HA4YECHUE byHKINN Ha
MIPOMEKYTKE.

JIunelinas,  KBagpaTu4yHas U

TpOOHO-TMHEHHAs (dyHKIMH.
DJEeMEHTapHOE HWCCIIEJOBAaHUE U
MOCTpOCHHE  TpadUKOB  ITUX
(yHKUHI.

CreneHb C LEIbIM MOKA3aTEJIEM.
bunom HrerotoHa.

CrenienHast pyHKIUS C
HaTypaJbHBIM U IEJTBIM
nokasarenem. E€ cBoiicTBa u

rpaduk

(GYHKIIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
JIMHEWHasl, KBaJpaTHU4Has, APOOHO-TUHEHHAs
U cTerieHHas: QYHKIUH .

BbInoJIHATH dJIEeMEHTapHbIE TIPeoOpa3OBaHMUS
rpaduKoB (YyHKIIHIA.

3HaTh M yMeThb J0Ka3bIBaTh YETHOCTH WIIA

HEYETHOCTH byHKINH, MEPUOAUYHOCTh
dbyHKIINH, HAXO/JIUTh MPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMM, MaKCHUMyMBl U
MHUHUMYMBI  (yHKIMH,  HauOoJbliee U
HaVMEHbIIIEEe 3HAYEHUE byHKIIUH Ha
MPOMEXKYTKE.

DopMyIMPOBATH 11 WLJIIOCTPUPOBATH
rpagpuyeckun CBOICTBa JIMHEWHOM,
KBaJ[PaTUYHOM, TPOOHO-TMHEHHOM "

CTENIEHHOW (PYHKITUH.

Bripaxkats (popMyIaMu 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH.

3HaTh onpeaesieHHe U CBOMCTBA CTEIICHU C
LIEJIBIM MIOKA3aTeIeM; NOAXOAAILY 0 (GopMy
3al1CH AEUCTBUTEIIBHBIX YUCEI ISl PELICHUS
MPaKTUYECKHUX 3a7a4 U MPEJICTABICHUS
JTAaHHBIX

ApudmMernyeckui
KOpeHb n-0ii CTeNeHu.

Apudmernueckuii KOpPEHb
HaTypaJIbHOM CTENEHU U €ro

3alucChIBATh B
U HCIIOJIB30BaTh

DopMyIHPOBATD,
CUMBOJIMYeCKOl ¢opme




HppanuoHajbHble CBOMCTBA. CBOMCTBA  KOpPHA  n-OM  CTENEHU  JJId
YPaBHEHUS [IpeoOpazoBanus YUCJIOBBIX | MpeoOpa30BaHuUs BbIPAKEHUI.
(18 u) BBIPAKCHUH, comepxkamux | Haxoaurhb pelieHus HPPALMOHAIBHBIX
CTETEHU U KOPHHU. ypaBHEHUM C TIOMOIIbIO PAaBHOCHUJIBHBIX
HppanuonanpHble ypaBHEHHUS. IIEPEXOA0B MJIM OCYUIECTBIASL IPOBEPKY
OCHOBHBIE METO/IBI PELICHUS KOpPHEW.
MppalMOHAIBHBIX YPaBHEHUN Crtpoutb rpaduk GyHKIHUH KOPHS #-OU CTETICHU
PaBHOCcHiibHBIE — TIepexoAbl B | Kak oOpaTHOM it (PYHKIUH CTEIEHH C
pelIeHnu MppalMOHAIBHBIX | HATYpaJIbHBIM ITOKa3aTeIeM
YPaBHEHUM.
CgoiicTBa u rpadK KOpHs n-0U
CTENEeHU KaK (QyHKIIMHU 0OpaTHOU
CTEIIEHU C HaTypaJIbHbIM
MOKa3aTeIeM
IToxa3aTenbHasn Crenenn c panvoHaidbHbBIM | DOPMYJHMPOBATH ONpeeJeHUe CTEIICHU C
bynknus. IOKa3aTesaeM U €€ CBOMCTBA. palMOHAIBbHBIM TOKA3aTEIIEM.
Iloka3aTeabHbIe INokazarensHast (QyHkuus, e€ | BoIMoaHATH MpeoOpa30BaHUs YUCIOBBIX
YPaBHEHHS CBOWCTBA 51 rpaduK. | BIpaXKEHHUH, COAEPIKALUX CTEIEHHU C
(10 v) Hcnonp3oBanue rpadguka | parMOHAIBHBIM MOKA3aTEJIEeM.
byHKIMHN JUTst pemrenuss | Mcnoab3oBaTh HU(POBbIEe pecypehbl 1
YpaBHEHHUM. MOCTPOCHHMS TpapuKa MoKazaTeIbHOU (QyHKIIMU
ITokazarenbHble ypaBHEHUS. Y U3y4YCHUsI €€ CBOMCTB.
OcHOBHBIE METO/BI PELICHUS HaxoanTh pemieHusi 10Ka3aTelbHbIX
MOKa3aTEJIbHBIX YpaBHEHUM YpaBHEHUM
Jlorapugpmuueckas Jlorapupm  umcma. CpoiictBa | laBaTh omnpeaejeHue Jorapudma  Uucha;
dyHkuus. gorapudma.  JlecATUYHbIE W | JECSATUYHOIO M HATYpPaJbHOIO Jiorapudma.




Jlorapugmuueckue
ypaBHeHus1 (18 4)

HaTypaJIbHbIE J0Tapu(MBI.
[Ipeo6pazoBanue BBIPAKCHUH,
CoJIep KallliX JOrapu(MBbl.
Jlorapudmuueckas pyHkius, e
CBOMCTBa U TpaduK.
Hcnons3zoBanue rpaduka
(yHKIMM TSI pelIeHUs
ypaBHeHui Jlorapupmuueckue
ypaBHeHUsA. OCHOBHBIE METOIbI
pelieHus JorapuMUIECKux
ypaBHeHUN. PaBHOCHUIIBHBIE
MepPeXoabl B PEIICHUH
JIorapu()MUUECKUX YpaBHEHUMN

Hcnoab3oBaTh CcBOICTBAa JOrapumMoB s
npeoopa3oBaHUs JorapuMUYECcKux
BBIPAKCHUU.

CrpouTtsh rpaduk sorapupmuueckor GyHKINU
KaK oOpaTHOM K MOKa3aTEJIbHOMN u
HCIIOJIb30BaTh  CBOWCTBA  JIOrapu(pMUYECKOi
GyHKIMHU U1 pelieHus 3aady .

Haxoauth penienus porapupMu4ecKux
YPaBHEHUM C MOMOIIBI0 PABHOCUIIBHBIX
IIePEX0J0B WJIM OCYILECTBIISIA IPOBEPKY KOPHEU

Tpuronomerpuveckue
BbIPAKEHUS "
YPaBHeHHUsI

(22 v)

CuHyc, KOCHUHYC, TaHI€HC H
KOTaHI'€HC YHCIIOBOTO
aprymeHrTa. Apkcunyc,
ApKKOCHHYC u apKTaHT€HC
YHCJIOBOI'O apryMeHTa.
Tpuronomerpuyeckas

OKPY>KHOCTb, OIpe/ieICHNE

TPUTOHOMETPHUUECKUX  (PYHKIUH
YUCJIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopmynel.  IIpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKECHUM.

Penienrue TpUrOHOMETPUYECKUX

JdaBaTh ompenejeHusi CUHYycCa, KOCHHYca,
TaHT€HCa U KOTAaHTE€HCA YHCJIOBOTO apryMEHTa;
a TaKKe apKCHUHycCa, apKKOCHHyca U
apKTaHTeHCa YHCIa.

I[IpuMeHSITh OCHOBHBIE TPUTOHOMETPUUYECKHUE
dhopMyIbI JInIE: npeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKCHHIA.
MpumeHaTs GOpPMYITBI TPUTOHOMETPUU IS
pelIeHNsI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHUN




YpaBHEHUU

IMocaenoBaTeaLHOCTH
u nporpeccun (10 1)

ITocnenoBaTeabHOCTH, CIOCOOBI
3aJaHUs  [OCJICIOBATECILHOCTCH.
Meton MaTeMaTH4eCKOM
WHTYKIIAH. MOHOTOHHEIE u
OrpaHUYCHHbBIC
rnocyenoBarenbHocT.  Mcropus
aHaJM3a OECKOHEYHO MaJlbIX.
Apudmernueckas u
reoMeTpuIecKasi IPOTPECCHH.

Beckoneuno yOBIBaroIas
reoMeTpudecKas IIPOrpeccusl.
Cymma OecKOHEYHO yOBIBaIOIICH
reoOMeTPUIECKON MIPOIPECCHH.

JIMHEUHBIN U PKCIIOHEHIINAILHBIN
poct. Hucno e.

dopmyJlia CHOXKHBIX IPOLEHTOB.
Hcnonp3oBaHue NpOrpeccuu it
pemeHus peabHBIX 3ajaq
OPUKJIATHOTO XapakTepa

OnepupoBarb MOHATHUSIMM:
I10CJIEI0BATEILHOCTb, CITIOCOOBI 3aJlaHus
MOCJIE/I0BATEILHOCTEH; MOHOTOHHBIE u
OrpaHUYECHHbIE MOCJIeJOBATEIbHOCTH;
HCCJIe10BATh MOCJIEIOBATEILHOCTH Ha

MOHOTOHHOCTb U OI'paHUYCHHOCTD.

[onyyars mnpeacraBiieHHe 00 OCHOBHBIX
uesx aHaau3a OECKOHEYHO MallbIX.

JlaBaTp onpenejenue apuPMeTHUESCKON U
r€OMETPUYECKON IPOTrPECCUU.

Jloka3biBaTh CBOMCTBA apuMETHIECKON U

reOMETPUYECKOM  MpOrpeccud, HaXOJUTh
CYMMY 4YJIEHOB MPOTPECCHH, a TaKXKE CyMMY
YJICHOB OECKOHEUHO yOBbIBaromei

FeOMETPUYECKON MPOTrpeCcCum.

Hcnoab3oBaTh TPOrpeccur Uil peIIeHUus
3a7a4 IPUKIAJHOTO XapakTep.

IIpuMeHsaTs (HOpPMYITy CIOXKHBIX IPOIEHTOB
JUTISL peLlIeHHs 3a71ay U3 peajibHOM IMPaKTHUKHU

HenpepsiBHbIE
GyHkuum.
IIpousBoaHas
(20 v)

HenpepwiBHBIC PYyHKIIUU U KX
cBoricTtBa. Touka pa3pbiBa.
AcCUMIITOTHI rpaduKoB
¢dbysakmuit. CpoiicTBa (YHKIUN
HETIPEPHIBHBIX Ha  OTpE3Ke.
MeTon ~ MHTEpBAJIOB JUISt

OnepupoBaTh  MOHATHUSIMU: dbyHKIHS
HEeIlpepbhlBHAs  Ha OTpe3Ke, TouKa pas3pbiBa
GyHKIMH, aCUMIITOTa Tpaduka GyHKIHUH.
[IpuMeHsATH CBOMCTBAa HENPEPBIBHBIX (DYHKIIMH
JUISL pEIIeHUS 3a/1a4.




pelieHus HepaBeHCTB. | OnepupoBaTh NOHATUSIMU: II€EpBas U BTOpas
[IpumeHnenue CBOMCTB MIPOU3BOJIHbIE (hyHKUINH; MMOHUMATh
HENPEPBIBHBIX GyHKIMI ¢U3UYeCKUii U TEOMETPUUYECKHUH  CMBICIH
JUIsL peLeHus 3a1a4. MIPOU3BOHOM; 3aIMChIBaThH ypaBHEHUE
IlepBas u BTOpas NpoU3BOIHbIE KacaTeJIbHOM.
(dyHKUIHM. Onpenenenue, | Boruucnsarts MPOM3BOIHBIE CYMMBI,
reOMETPUYECKHI u MIPOU3BEICHUS], YACTHOTO U CJIOKHON (DYHKIUU.
(buznueckuit cMbicn | M3yuars MIPOM3BOJIHBIE 3JIEMEHTapPHbIX
NIPOU3BOJHOM. VYpaBHeHue | QpyHKIUH.
KacaTeJIbHON K rpaduxky | Mcnonb3oBarh reOMETPUYECKUN 51
(GyHKIHIH. IIpousBoanbie | pU3HUECKUIA CMBICJI IIPOM3BOJHOM  JJISI
AJIEMEHTapHBIX (byHKUMI. | pelieHUs 3a1ad
[IponsBonHas CYMMBI,
MPOU3BEICHUS, YacTHOIO U
KOMMOO3ULMHU (PYHKIIUN
IHoBTOpEHME, OcHOBHBIE MTOHSITHS Kypca | [IpumeHsITh OCHOBHBIE MOHATHUS Kypca anreopbl
00001eHne, anreopsl u Hayajdl |M HayaJl MaTeMaTUYeCKOTro aHajiu3a i
CHCTEeMAaTH3ALUA MaTeMaThdyeckoro ananmsza 10 | pemeHuss 3amady = W3 peabHOM JKU3HU U
3HAHUH KJ1acca, 006o01ieHne U | APYTHUX LIKOJIbHBIX IPEAMETOB
(2 9) CHCTeMaTHU3alusl 3HAHUU

11 kaacc (He MeHee

140 vacoB)

Ha3zBanue pa3aena OcHOBHOe co/iep:KaHue pa3aesa OcHoOBHbBIE BH/bI /IEATEJIbHOCTH 00y4alOUIUXCS
(Tembl) (Tembl)
(KOJIN4eCTBO YaCOB)
HUccaenoBanue [Ipumenenue MPOU3BOIHOMN K | Ctpouth TpaduKk  KOMIO3MIHMH  GYHKIHA ¢




byHkumi

¢ MOMOIIbI0
NPOU3BOJAHOM
(24 9)

UCCIJIEIOBAaHUIO byHKUIMH Ha
MOHOTOHHOCTb | 9KCTPEMYMBI.
Haxoxxnenne — Hambonbliero  u
HAaUMEHbBIIIETO 3HAUCHUS
HEMpEepPbIBHOMN byHKIIH Ha
OTpe3Ke.

[IpumeneHre nporu3BOIHON IJIst
HaxXOXXJICHUS HAWIYYIIEeTO pPEIICHUs
B NPUKJIAJAHBIX 3a/auax,

JUISL OTIPEICIICHUS] CKOPOCTH U
YCKOpEHHUS Ipoliecca, 3aIaHHOTO
bopMmyIoit unu rpadpuKoMm.
Kommosunust pyHKIHiA.
I'eomerpuueckue oOpa3zbl
YpPaBHEHU U HEPABEHCTB HA
KOOPJIMHATHOM TNIOCKOCTH

MOMOIIBIO  AJIEMEHTAPHOTO
CBOMCTB KOMIO3HUIINH.
Crpoutb reomeTpuueckue o0pa3bl ypaBHEHHH H
HEPaBEHCTB Ha KOOPJIWHATHOM IIIOCKOCTH.
Hcnonp3oBate NPOU3BOAHYIO ISl HCCIIEIOBAHMS
(GYyHKIMM Ha MOHOTOHHOCTP W JKCTPEMYMBI;
HAXOJIUTh HaumOOJblllee U HAaUMEHbIIEEe 3HAYCHHUS
(YHKIIMM HENpPEphIBHOW Ha OTpE3Ke; CTPOHTH
rpa¢puku (QyHKIMA Ha OCHOBAaHMM IPOBEIEHHOTO
WCCIICIOBAHMS.

Hcnonp3oBate MPOM3BOIHYIO JUISI  HaXOXKJICHHS
HAWITYYIIEerO PEeIICHHs B PUKIIAIHBIX, B TOM YHCIIC
COLMAJIbHO-9)KOHOMHYECKHUX, 3ajavax, ISt
OTIpeNIeNICHUs] CKOPOCTH W YCKOPEHHWs TIpolecca,
3aJJaHHOTO (POPMYJION MK TpapUKOM.

[onyuyaTs mpeacTaBjieHue O MPUMECHCHUH
IIPOU3BOJIHOM B PA3JIMUHBIX OTpACIAX 3HAHUH

HUCCICIOBaHUA n

IlepBooOpa3nasi u
HHTErpaja
(12 v)

ITepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MepBOOOPA3HBIX.
IlepBoOOpa3Hble  HIEMEHTAPHBIX

¢yukuii. [IpaBuina HaxoXJIEHUS
MepBOOOPA3HBIX.

Hurerpain. I'eomeTpuueckuit
CMBICII HMHTerpana. Beraucnenune
OIIPEEJIEHHOIO HMHTErpasa Io
dbopmyne HrroTona —

OnepupoBarh NOHATHSMHU: IIEpBOOOpa3Has U
OIpECIIEHHBIN WHTErpaL. HaxoauTthb
MepBOOOpaA3HbIC DJIEMEHTAPHBIX (YHKIHH U
BBIUUCIISTH HHTErpant 1o popmyne HeroToHa —
JletiGHUMIIA.

Haxoauth 1mioniagd IIJIOCKHX (I)I/Iryp u
00BEMBI TET C TIOMOIIBIO  OIPEACIEHHOTO
WHTETrpaa.

3HAKOMHUThCSH C MaTeMaTHYCCKUM




JletiOHMLIA.

I[Ipumenenne  uwHTErpana Ui
HaXO0XJACHHUS TIIOMIAJICH TIOCKHUX
¢duryp 51 00BEMOB

FeOMETPUUECKUX TEJL.
[Tpumeps! perienunit

nudepeHInATBHBIX YPAaBHEHUH.

MaremaTuueckoe
MOJICITUPOBAHUE PEATTbHBIX
MPOIIECCOB C TTOMOIIIBIO
nuddepeHImaIbHBIX YpaBHSHUH

MO/JICJIUPOBAHUEM Ha
nud GepeHITUATFHBIX YpaBHEHHH.
IMoayuyars npeacraBjieHne O 3HAYCHUU
BBEJICHUS TIOHATUSI MHTETPAJIa B Pa3BUTHU
MaTeMaTUKHU

puMepe

I'papuxn Tpuronomerpuueckue GQynkiuu, | Mcmosb3oBaTth uu@poBbIe pecypebl s
TPUTOHOMETPHYECKUX | UX CBOMCTBA M T'pa(UKH. MOCTPOCHUSI TPA(PUKOB TPUTOHOMETPHUUECKUX
hyHKIuMii. Ot6op KOpHEH | QYHKIMU W HM3YUYECHUS UX CBOWCTB.
TpuroHomerpu4ecku | TPUTOHOMETPUYECKUX YpaBHEHHM | PemiaTb TPUIOHOMETPUYECKUE YPaBHEHUS U
¢ HepaBeHCTBA c MOMOILBIO | OCYIIECTBIISITh OTOOpP KOpPHEH C TOMOIIBIO
(16 1) TPUTOHOMETPUUECKOU TPUTOHOMETPUYECKOU OKPYIKHOCTH.
OKPY>KHOCTH. IIpumeHsaiTL (HOPMYJIBI TPUTOHOMETPUU ISt
Pemenne TpuroHoMeTpuyeCcKux peuieHus OCHOBHBIX TUIIOB
HEPaBEHCTB TPUTOHOMETPUYECKNX HEPABEHCTB.
Hcnonn3oBars nu@poBbIe pecypchbl It
IIOCTPOEHHUSI U UCCIIeAOBaHUS IpadUKOB
byHKIUH
HNppaunonajbHbie, OcHoBHble  MeTOoAbl  pemieHus | [IpuMeHsAITL  CBOMCTBA  MOKa3aTeIbHOM U
NoKa3aTe/ibHbIe U II0Ka3aTeIbHbIX u | norapupmudeckori GYHKIHHA K  PEHICHUIO
Jorapupmmuyeckue Jorapu(MUYECKUX HEPaBEHCTB. I10KAa3aTeJIbHbIX u JorapuMUYECKUX




HepaBeHCTBA OCHOBHBIE  METOJBl  pEIICHUS | HEPABEHCTB.

(24 v) HpPpaOHANBHBIX HEPABECHCTB. O0ocHOBATHL PABHOCUIIBHOCTHh TEPEXOJIOB.
I'paduueckue meroas! peuienus | Pemarsb HMppaltoOHaIbHbIE U
HppaloOHaIbHBIX, KOMOMHHUPOBAaHHbIE HEPABEHCTBA, C IOMOIIBIO
IMOKa3aTeJIbHbIX U | paBHOCWIBHBIX IIEPEXOJIOB.
norapudpmuyeckux ypaBHeHuii | Mcmoab3oBarh rpaduueckue  MeTOABl U
U HEPaBEHCTB CBOMCTBA BXOJALIUX B ypaBHEHHE WM

HEpaBeHCTBO (DYHKUMM JUIsl pelIeHHs 3a1a4u

Komnuiekchbie KommnnekcHbie yuciaa. | OnepupoBatb NOHATHSAMH: KOMIUJIEKCHOE

quciia AnreOpanueckas U | YACJIO U MHOKECTBO KOMIUJIEKCHBIX YHCEIL.

(10 v) TPUTOHOMETPUYECKAS dopmer | IlpeacTraBiasATh KOMIUIEKCHBIE —YHCIIA B
3aIMCU KOMIUIEKCHOT'O YHCIIA. anreOpanyeckoili. M TPUTOHOMETPUUYECKOMH
Apudmernyeckue omnepanuu ¢ | popme. BbinosHATH apupmMeTHIecKue
KOMIUIEKCHBIMHM YHCJIaMHU. oIepauyy ¢ HUMH.
N3obpaxkenue KoMmIUIeKCHbIX | M300pakaTh  KOMIUIEKCHBIE  4MCJIa  Ha
quceln Ha KOOPJIMHATHOM KOOPJAUHATHOW TJIOCKOCTH.
IUIOCKOCTH. MpumensaTs Qopmyny MyaBpa u noiy4yaTh
®opmyna MyaBpa. KopHu n-oil | mpeacraBieHue O KOPHSIX #-OM CTENEHU U3
CTENEeHU n3 KOMIIJIEKCHOT'O | KOMIIJIEKCHOT'O YHCJIA.
qyca. 3HAKOMUTBCH C IIpUMEpPaMH IPHUMEHEHUS
[Ipumenenue KOMIUJIEKCHBIX | KOMIUIEKCHBIX qHUCen JUIst peuleHus
qHuCcen JUIsL peuIeHus | reoMeTpUYEeCKUX U (PU3NYECKUX 3a/1a4
(bU3MUECKUX U TeOMETPUYECKUX
3a71a4

HartypaabHble u | Harypanbabsle u wnensle uucia. | OnepupoBarh NOHATHAMH: HATypaJlbHOE U

HeJable Yucjia

HpI/IMeHeHI/Ie IIPHU3HAKOB JOCJIM-

OeJI0€ 4YHCJI0, MHOXXCCTBO HATypallbHBIX H




(10 ) mocTu uenbix uyucen, HOJ wu | menbix yucen.
HOK, ocratkoB 0o MOAyJto, HUcnoan3oBarThb NPU3HAKH OEIUMOCTH
alropuT™Ma EBxinna JUISL | LEeJIBIX 4ucell; ocTaTku 1o moxaysto; HOJ u
pemennss  3agad B neneix | HOK  mHarypanbHbIX — 4ncen; — aJrOpUTM
yHUciiax EBxinpaa niist peuieHus 3aaad.
3anuchiBaTh  HaTypaJbHBIE  YHClIa B
pa3InuHbBIX MO3UIITMOHHBIX cuctemMax
CUHUCIICHUS
Cucrembl Cucrema u COBOKYNHOCTH | OmepupoBaTrb NOHATHSMH: CHCTEMA U
PALMOHAJIbHBIX, YpaBHEHUM. COBOKYNHOCTh ypaBHEHUH U HEPABEHCTB;
HPPALHOHAIBHBIX PaBHOCUIIbHBIE CHUCTEMBI U | pellleHHWe CUCTEeMbl UWJIW  COBOKYITHOCTH;
MOKa3aTeJbHbIX M | CUCTEMBI-CIIEICTBUS. PaBHOCHUJIbHbBIE CHCTEMBI " CHCTEMBI-
JIOrapu(p)MUIeCKHX OcHOBHBIE  METOABI  pPELICHUsl | CIEACTBUS.
YPaBHEHUM CHUCTEM u coBokymnHocteir | HaxoauTh peureHus CUCTEM u
(12 v) pauroOHaIbHbBIX, COBOKYITHOCTEM LENBIX pauroOHaNbHBIX,
HppaALMOHAIBHBIX, HppPALMOHAIBHBIX, MOKa3aTeIbHbIX u
MOKa3aTEJIbHBIX U | Jorapu(MUYECKUX ypaBHEHUN U HEPABEHCTB.
Jorapu(pMHUIECKUX ypaBHEHHIA. IIpuMeHSATH CUCTEMBI YPAaBHEHHN K PEIICHUIO
ITpumenenue YpaBHEHMH, | TEKCTOBBIX 3aJad M3 Pa3IMYHBIX oOOJacTel
CUCTEM W  HEPaBEHCTB K | 3HAHUM u peanbHOU JKU3HU;
pEeLIeHUIO MAaTEMaTUYECKUX | MHTEPHPETHPOBATH IOJYUYCHHBIC PEIICHHUS.
3a4a4 W 3a7a4 W3 pas3nuuHblX | Mcnmoab3oBaTh HU(POBBIE pecypehl
obnacTeli HAyKHM U pealbHOU
JKU3HU, HHTEpOpeTanus
MOJIYYEHHBIX PE3YyJIbTAaTOB
Jagaum ¢ PanmmonanbpHbIe, BpiOupaTs cnoco0 pelnieHus pardoHaIbHbBIX,




napamerpamu (16 )

vppaloHaIbHbIE,
roKa3aTesbHbIE,
sJorapudmMuyecKue u
TPUTOHOMETPUYECKHUE

ypaBHEHHUs,  HEpaBEHCTBA U

CHCTEMBI C ITapaMeTpPaMH.

IToctpoenne wu wucciegoBaHue
MaTeMaTHYECKUX MoJeJien
peanbHbBIX CUTyalui c
NOMONIBID YpPaBHEHUH, CHUCTEM

UppAIMOHAJIBHBIX, IMOKa3aTeJIbHbIX,
sorapuMUYECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUM W  HEPABEHCTB, COJEpIKAIIMUX
MOJIyJIM U MapameTphl.

IIpuMensaTh rpaduyeckue M aHATUTHYECKHUE

METOABl  JJIs  pELIeHWs]  ypaBHEHUHW U
HEpaBEHCTB C  MapaMeTpamMu, a  TaKxke
HCCJIeJOBAaHUE byHKIHI METOo1aMH

MAaTEMAaTHYCCKOI'O aHaJiu3a.
CTpOI/ITb U HccJaeaoBaTb MaTeMaTHYCCKHC

YpaBHECHUN M HEPABEHCTB C | MOJEIMU pPEAJIbHBIX CUTyalUMH C  IIOMOIIBIO
rnapamMeTpamMu YPaBHEHUH, HEPaBEHCTB W  CHCTEM C
rapaMeTpamMu

IToBTOpEHUE,
00001IEHNE,
CHCTEMATH3 AU
3HAHUM

(16 9)

OCHOBHBIE TIOHSITHS W METObI
Kypca, 0000meHue "
CHUCTEMAaTHU3alUsl 3HAaHUN

MoaennpoBaTth peajibHble CUTyallUd Ha SI3bIKE
anreOphl, COCTABJATDH BHIPAKCHUS, YPABHCHUS,
HEpPAaBEHCTBA W HX CHCTEMbl [0 YCJIOBUIO
3a7a4d, MCCJIeJ0BaTh ITIOCTPOSHHBIE MOJIEIIH C
HCIIOJIb30BAHUEM arnmapara anreopswl,
HHTEPNPETUPOBATH TTOJTYUYCHHBIN pe3yJbTarT.
IpuMeHsTHL QYyHKIUU IS MOJIEIUPOBAHUS U
HCCJIEIOBAHUS PEATIBHBIX MPOLIECCOB.

PemaTy npuxnanHele 3amadyd, B TOM YHCIE
COIIMATIbHO- SKOHOMHYECKOTO M (PU3MUECKOro
xapakrepa, cpeacTBaMHM  anuredpel U
MaTEMaTH4YECKOr0 aHajIu3a




PABOYAS [TIPOTPAMMA YYEBHOTI'O
KYPCA «'EOMETPUS»

LEJIN U3YYEHUA YYEBHOI'O KYPCA

I'eomerpust siBIsieTCSt OTHUM U3 0a30BBIX KypCOB Ha yPOBHE
cpenHero ob6miero oOpa3oBaHMs, TaK Kak oOOecrnedynuBaeT
BO3MOXKHOCTh HM3YyYCHUsI JUCIUIUIMH E€CTECTBCHHOHAYYHOMH
HanpaBJI€HHOCTH U TMPEIMETOB T'yMAaHUTApHOrO LHKJIA.
[TockonpKy JIOTHYECKOE MBINUICHUE, (opMupyemMoe TIpu
M3y4YeHUU OOYYarOIIMMUCS TOHSITUWHBIX OCHOB T€OMETPHH,
MpU  JOKA3aTeIbCTBE TEOPEM U TIOCTPOCHUU  IEMOYKHU
JIOTUYECKUX YTBEPKICHUI NpPU PEIIEHUH T'e€OMETPUUYECKHUX
3a7a4, YMEHHE BBIABUTaTh MW OMNPOBEPraTh THUIIOTE3bI
HETIOCPEJACTBEHHO  HCIIOJB3YIOTCSI MpPH  pEIIeHHWHd  3a7ad
€CTECTBCHHOHAYYHOTO I[IMKJIA, B YacCTHOCTU (PU3HUIECKUX
3a7ad4.

Llens ocBoeHus nporpammsl yueOHoro Kypca «I'eomerpusi»
Ha yrIyOJNEHHOM YpPOBHE — pPa3BUTHE WHIAUBHUAYIbHBIX
crocoOHOCTEM 00yYaromuxcs MpH U3YYEHUH T'eOMETPUH, Kak
cocTaBisifolllell  mpeaMeTHOM oOmactu «MaremaTuka |
nH(pOpMAaTHKA» yepes obecrnieueHue BO3MOYKHOCTHU
NpUOOpETeHUsT U  HCHOJB30BaHUs  Ooliee rI1yOOKHX
FeOMETPUYECKUX 3HAHUW ©  JCHCTBUN, CHEHHPUIHBIX
reoOMeTpHH, u HEOOXOAUMBIX TUIst YCIIEIIHOTO
1po¢heCCHOHAIIEHOTO oOpa3oBaHusi, CBSI3aHHOTO c
HCTOJIb30BaHUEM MaTEeMAaTHKHU.

I[IpuoputeTHbiMu  3agadyaMH  Kypca TEOMETPUH Ha
yriIyOI€HHOM YPOBHE, PACIIUPSAIOIIUMHA U YCUIUBAIOIIUMH
Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

® pacIIUpeHUEe TPECTABICHUS O TEOMETPUU KAaK YaCTH
MHPOBOUM KyIbTypbl U (GOPMUpPOBAHUE OCO3HAHUSA
B3aMMOCBSI3H TCOMETPHUH C OKPYKAIOIIUM MHUPOM;

e (dopmupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX
durypax Kak O BaXHEHIIUX MaTeMaTHYCCKHUX
MOJIETIAX, IIO3BOJISIIOIIMX ONHUCHIBAaTH M HM3y4aTh
pa3Hble SBIICHUS OKPY’XKAIOIIETO MHpa; 3HAHUE
MOHATUHHOIO anmnapara no paszneny «CTtepeoMeTpusi»
IIKOJIBHOTO Kypca reOMETPHH;

e (QopmMupOBaHHWE  yMCHHUS  BIIAJICTh  OCHOBHBIMHU
MOHATUSMH O TIPOCTPAHCTBEHHBIX (QUTypax U UX




OCHOBHBIMHA CBOﬁCTBaMH; 3HaHUC TCOPECM, (1)OpMyJ'I u
YMCHHC UX IIPHUMCHATH, YMCHHUA JOKA3bIBATb TCOPEMbI
N HaxXxOJuTb HCCTAHAAPTHBIC CHOCOOBI peIICHUA

3ajad4;
e (¢opmupoBaHue YMEHUS pacrno3HaBaTh Ha
yepTexax, MOJICJISIX U B peaJbHOM MHpE

MHOI'OI'paHHHKHW MW TCJIa Bpall€HHsA, KOHCTPYHUPOBATH
IreoOMCTPpUICCKUEC MOICIIN,

e (dopmupoBaHue MMOHUMAHUS BO3MOKHOCTH
AKCUOMATUYECKOTO  IIOCTPOCHUS  MaTeMAaTUYECKUX
TEOPHIl; dbopmupoBanne MOHUMaHUS poJyin

AKCHUOMAaTUKHU MPHU MPOBEACHUU PACCYKICHUI;

e (dopmupoBanue YMEHUS BJIAJICTh METOJaMU
JIOKa3aTeJbCTB U AJITOPUTMOB PEUICHUS; YMEHUS HX
MPUMEHSITh, IPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS
B XOJI€ PELICHUsI CTEPEOMETPHUUECKUX 3a]1a4 U 3a/1a4 C
MPAKTUYECKUM COJIep>)KaHUEM; dhopMupoBaHUe
MIPEJICTaBICHUS] 0 HEOOXOIMMOCTH JI0Ka3aTEIbCTB MPU
000CHOBAaHMHM MATEMAaTHYCCKUX yYTBEPKICHUN M POJIH
AKCHUOMAaTUKHU B MPOBEJICHUN JeTyKTUBHBIX
paccyXICHUN;

® Da3BUTHE U COBEPIICHCTBOBAHWE HHTEIUICKTYaIbHBIX
M TBOPYECKHX  CIIOCOOHOCTEH  oOOydarommxcs,
MO3HABATEIbHON  AKTUBHOCTH, HCCIIEAOBATEIbCKUX
YMEHUM, KPUTUYHOCTHM MBIIUIEHUS, HHTEpeca K
U3YYCHHUIO TEOMETPUH;

e (¢opmupoBaHue  (PyHKIHMOHAIBHOM  T'PaMOTHOCTH,
pEJICBAaHTHOM TE€OMETPUU: YMEHHUsS  PACIIO3HABATH
MPOSIBJICHUST TE€OMETPUYECKUX MOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B peanbHbBIX YKU3HEHHBIX
CUTyallUsIX M TPU HIYYEHUH [JIPYyTUX  y4EOHBIX
MPEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEH u
3aKOHOMEPHOCTEM, MO/IEJIMPOBAHUS peanbHbIX
CHUTyalluii, WCCIENOBAaHUSA IOCTPOECHHBIX MOJEIIECH,
WHTEPIPETALNN NOIYYEHHBIX PE3yIbTATOB.

OcHOBHBIE cojiepKaTelibHbIE JUHUU Kypca «I'eomeTpun»
B 10—11 «kmaccax: «lIpsMble ©W  IUIOCKOCTH B
NpocTpaHcTBe», «MHOrorpanHukn», «Tena BpallleHus,
«BekTopel 1 KOOpAUHATBEI B MPOCTPAHCTBEY, «J[BUXKEHUS B
MPOCTPAHCTBE.

CdopmynupoBanHoe B DenepalibHOM TIOCyJapCTBEHHOM



o0pa3oBaTeIbHOM CTaHaapTe CpeHero oO1ero
oOpa3oBaHus TpeOOBaHUE «YyMETb ONEPUPOBATH MOHITUIMUIY,
pEJIEeBaHTHBIX I'€OMETPUU Ha YIiIyOJEHHOM YpOBHE OOydEeHUS
B 10—I11 knaccax, OTHOCHUTCSI KO BCEM COJEpKaTeIIbHBIM
JUHUSAM ydeOHOro Kypca, a (OpPMHUPOBAHUE JIOTHYECKUX
YMEHUH pachnpeaensieTcsi He TOJbKO MO COJepKaTeIbHbIM
JUHUSAM, HO M 1o TroxaMm oOyueHus. ConepxkaHue
00pa3oBaHus, COOTBETCTBYIOIIEE NIPEAMETHBIM pe3yJibTaTam
OCBOEHUSI paboyeil mporpammbl, pacnpenes€HHbIM 0 ToJlaM
00y4eHHs1, CTPYKTYPHPOBAHO TaKUM 00Opa3oM, 4TOOBI KO BCEM
OCHOBHBIM, MPUHIMIHAIBHBIM  BOIpocaM  oOydarouiuecs
oOpalaJch HEOJTHOKPATHO. DTO IIO3BOJISIET OPraHU30BaTh
OBJaJICHUE TEeOMETPUYECKH- MU TOHATHUSMU U HaBBbIKAMHU
MOCJIEIOBaTeIbHO M IIOCTYIIATEJIbHO, C  COOJIIOJIEHHEM
MIPUHLMIA [PEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B
00111y10 CHUCTEMY reOMETPUUECKHUX MpeACTaBICHUN
oOyuaromuxcs, pacmupsis u yriayomuss e€, oOpasysi NpodHbIe
MHOYKECTBCHHBIC CBS3U.

Ilepexon K H3Yy4YEHHIO TE€OMETPUM Ha YriIyOJIEHHOM
YPOBHE MO3BOJISIET:

— co3aarh ycnoBus i auddepeHuranuu  00yuyeHus,
MMOCTPOCHUSI MHIMBUIAYAIBHBIX O0pa30BaTEIBHBIX MPOTPAMM;
obecieunTh  yriyOJIEHHOE  HM3y4YeHHE TIEeOMETPUU  KakK
cocTaBJIsifoIIel yuyeOHoro npeamera «MartemaTukay;

— MOJTrOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO U3YyUYCHUS
MaTeMaTuku ¢ y4yéroM BbIOOpa Oyaymieil mnpodeccun,
obecrieurBasi ~ MPEEMCTBEHHOCTh  MEXIy  OOIMM U
npo¢eCCHOHATBHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIJTAHE

B ydyeOHOM mmaHe Ha wH3ydeHHE YriyOJ€HHOTO Kypca
reomerpun B 10—I11 knaccax oTBOIMTCA HE MeHee 3
y4yeOHbIX 4YacoOB B HEJEII0 B TEUEHUE KaXKJIOro roja
oOyueHusi, Bcero 3a JBa roga oOydyeHuss — He menee 210
y4eOHBIX YacoB.

[NIAHUPYEMBIE TTPEJIMETHBIE PE3VYJIBTATBI OCBOEHUS
PABOYEN ITIPOI'PAMMBI (ITO TOJJAM OBYUYEHM )

OcBoenne yueOHOro kypca «['eomerpusi» Ha ypoBHE
cpenHero ooOmiero o0Opa3oBaHUS JOJDKHO OOecreYuBaTh
JOCTH)KEHUE CIIEAYIOIIMX MPEAMETHBIX 00pa30BaTeNIbHBIX
pe3yJbTaTOB:

10 kmace



CBOOOHO oOIepUpOBaTH OCHOBHBIMU  TOHSTHUSIMH
CTEpEOMETPHUHU TPU PCEIICHUH 3a7Jad U MPOBEIACHUHU
MaTeMaTHYECKUX PACCy KICHHI.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3
HUX IPH PEIICHUHA T€OMETPUUISCKUX 3aad.
KrnaccudumupoBarh  B3aMMHOE  PACIIOJIOKCHHE
NpsIMBIX B TIPOCTPAHCTBE;,  IUIOCKOCTEH B
MPOCTPAHCTBE,  MOPSIMBIX W  IUIOCKOCTEH B
MIPOCTPAHCTBE.

CB0OOOIHO omepupoBaTh MOHATHUAMU, CBI3aHHBIMU
c yIlIaMd B TIPOCTPAHCTBE: MEXKAY NPSMBIMH B
MIPOCTPAHCTBE; MEXKTY TIPSIMOA U TUIOCKOCTHIO.
CBOOOJHO OIEpHUpPOBATh TOHITUSMH, CBSI3aHHBIMHU C
MHOTOT'PaHHUKAMH.

CB00OOIHO pacrio3HaBaTh OCHOBHBIE BUIIBI
MHOT'OTPaHHUKOB (mpu3zmMma, UpaMua,
MPSMOYTOJIBHBIA MapajuiesienuIes1, Kyo0).

Kraccupunmponats MHOTOTPaHHUKH, BBIOMpast

OCHOBAHUS JIJIsI KIIACCU(UKAIINH.

CBOOOIHO OmMEpUpPOBATH TOHSITHUSIMH, CBSI3aHHBIMHU C
CEYEeHUEM MHOTOTPAHHHUKOB IIOCKOCTHIO.

BrimonaHsaTe napajuiesibHOe, LIEHTpaJIbHOE u
OpPTOTOHAJIBHOE MIPOEKTUPOBAHUE ¢buryp Ha
IUIOCKOCTB; BBITIOJNHATH HM300pakeHuss ¢Guryp Ha
IJIOCKOCTH.

CtpouTh ceyeHHs MHOTOIPAHHUKOB Pa3JIMYHBIMU
METOJaMH, BBIIIOJHATH (BEBIHOCHBIC) TUIOCKHE YEePTEKHU
U3 PHUCYHKOB IIPOCTBIX OOBEMHBIX (uryp: BuI
CBEpXy, COOKy, CHHU3Y.

Beruucnsate TI0IIA U MOBEPXHOCTEH
MHOT'OTPaHHUKOB (mpusma, UpaMuUIA),
reOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYII.
CB0OOZHO OIEepUpOBaTh MOHATUSMHU: CUMMETPHUS B
MIPOCTPAHCTBE; LIEHTP, OCh M IJIOCKOCTHh CHUMMETPHH;
LEHTP, OCh U TUIOCKOCTh CUMMETPHUH (UTYPBHI.
CBoboaHO ONIEPUPOBATH TTOHSTUSIMH,
COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJIWHATaM B
IIPOCTPAHCTBE.

BbINONHATE NEUCTBUS HaJl BEKTOpaMH.

Pematp 3aaun Ha J0Ka3aTeIbCTBO MaTeMaTHUUYECKHUX



OTHOIIEHWM M  HAXOXIEHHE  I'E€OMETPUUYECKUX
BEJIMYMH, TPUMEHSII HW3BECTHBIE METOJbl  MpPHU
pEelLlIEHUN MaTeMaTUYECKUX 3a/ad IOBBILIEHHOIO U
BBICOKOT'O YPOBHS CJIOKHOCTH.

IIpumeHATh NpocTeHIne NpOorpaMMHBIE CpPEICTBA U
AJEKTPOHHO- KOMMYHHKAlIMOHHBIE CHUCTEMbI P
pELICHUN CTEPEOMETPUYECKUX 3ahad.

N3Bnekatb, nmpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH
MHPOPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, mOpencCTaBICHHYIO Ha  4YepTexkax u
PUCYHKaX.

IIpuMmeHATP MOJyYEHHBIE 3HAHUS HaA IPAKTHKE:
CpaBHMBAThb M AHAJIM3UPOBATh pEaJbHbIE CUTYyallUH,
IIPUMEHATh WU3YyYEHHBIE INOHATUSA B IIPOLIECCE INOMCKA
pelIeHus MaTeMaTU4YECKU chopMyIHPOBAHHON
poOJIeMbl, MOJEIMPOBATh peajbHble CHUTyallUM Ha
SI3bIKE TEOMETPUH, UCCIIEA0BATH IOCTPOEHHBIE MOJIEIIU
C MHCIOJB30BAHUEM T€OMETPUYECKUX IOHATUH H
TEOpeM, armapara aiareOpbl; pemarb MPaKTUYeCKue
3a7a4M, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX
BEJIMYMH.

Nmers mnpencrtaBieHuss 00  OCHOBHBIX — 3Tamax
pa3BUTUSA reOMETPUM KaK COCTAaBHOM  4acTH
(yH1amMeHTa pa3BUTHUSI TEXHOJIOTUH.

11 kaace

CB00OOAHO ONEPHUPOBATH MOHATHUSMHU, CBSI3AHHBIMU C
MWIMHIPUYECKONW, KOHHUYECKOW U chepudecKom
MMOBEPXHOCTSIMH; OOBSICHATH CHOCOOBI MOJTyYEHHUSI.

OrnepupoBaTh TOHSATHUSIMU, CBS3aHHBIMH C TEJIaMH
BpAllEHUS: IWIMHAPOM, KOHYCOM, c(hepoil 1 1apom.
Pacnio3naBate Tena BpamieHus (UMJIUHAP, KOHYC,
chepa u map) U OOBICHITH CHOCOOBI TIOJTYyYSHHS
TEJI BpallEHHUS.

KnaccuduiupoBats B3auMHOE pacrioiokeHue cgepbl
Y TIJIOCKOCTH.

Beraucnsrs BEJIMYUHBI SJIEMEHTOB
MHOTOTPAaHHUKOB M TeJl BpalleHUs; OOBbEMBI U
IUIOMIAJIA TMOBEPXHOCTEH MHOTOTPAHHUKOB W TeJl
BpAaIllCHUs, TEOMETPUUYECKUX TeJI C HPUMEHEHUEM

dbopmyI.



CB00OOZIHO OnEepUPOBATH MOHITUSIMHU, CBSI3AHHBIMHU C
KOMOMHAIUSIMU TEJI BPAIICHUS 1 MHOTOTPAaHHUKOB:
MHOTOTPpaHHUK, BIIUCAHHBIA B cpepy U ONMUCAHHBIN
okoJio cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK
WJIM TEJIO BpallCHHUS.

BpUHCHATE  COOTHOILICHUS  MEXKIY  IUIOMIAJSIMHU
MOBEpXHOCTEN U 00BbEMaMU MOAOOHBIX TEJl.
HN3o6paxkats wu3yuyaeMble (GUTYPBI; BBIIIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB
MPOCTBIX OOBEMHBIX (UTYpP: BHUJI CBEPXY, COOKY,
CHU3Y; CTPOUTH CEUYEHHUs TEJl BpPAILLCHUS.

W3Bnekarb, HMHTEPHPETUPOBATH U IPEOOPA30OBBLIBATH
nH(pOpMALMIO O MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX
(¢urypax, TpeACTaBIEHHYIO Ha  4YepTexkax Hu
PUCYHKaX.

CBoOomHO  omepupoBaTh  IOHSATHEM  BEKTOp B
MIPOCTPAHCTRBE.

BrinonHATh ornepanuu HaJ BEKTOPaMH.

3agaBaTh IUIOCKOCTb YypaBHEHHUEM B JIEKApTOBOM
cHUCTeMe KOOpPIMHAT.

Pemlatp reomeTrpuueckue 3aJayd HAa BBIYMCIICHUE
VIJIOB  MEXIY TMPSIMBIMH " TJIOCKOCTSIMH;
BBIYUCJICHUE PACCTOSIHUI OT TOYKHM JI0 IJIOCKOCTH; B
LIEJIOM, Ha IPUMEHEHHUE BEKTOPHO-KOOPJIMHATHOIO
MeToja IMpHU PelIeHUH.

CB00OOHO OnepupoBaTh MOHSATHUAMH, CBS3aHHBIMU C
JIBIDKEHHEM B  IIPOCTPAHCTBE; 3HATh CBOMCTBa
IOBUYKEHUU.

BrImoHsATE M300pakeHUsT MHOTOTPAHHUKOM H  TEll
BpaIlleHUS npu rapajuieIbHOM IIepeHoce,
LEHTPAJIbBHOM CHUMMETPHUH, 3E€PKAIIBHOM CHMMETPHH,
IIpU  TMOBOPOTE BOKPYI MpsAMOM; mpeoOpazoBaHUs
noaoous.

Ctpouth cedyeHusi MHOIOTPAaHHUKOB U TEJ BpaILlCHUS:
CEUEHMUS LHWJIMHAPA (mapaminenbHO u
MEePIEHAUKYIIIPHO ocH), CEeUeHUSs KOHYyca
(mapajuielbHOE OCHOBAaHHMIO U IIPOXOJsIIee  Yepes
BEpIINHY), CEYCHHUS IIapa.

Hcnonb30BaTh METOABI MOCTPOEHUSI CEUYEHUIN: METOJ
CIE0B, METOJ BHYTPEHHEro MNPOEKTUPOBAHUS,



METOJ IIEPEHOCca CEKYIEN MIOCKOCTH.

e Jloka3pIBaTb I'€OMETPUUYECKUE YTBEPIKICHUS.

e Ilpumenste reomerpuyeckue (akTbl JJIs PELICHUS
CTEpPEOMETPUYECKUX  3aJad,  [PEAIoJiararolnx
HECKOJIbKO  IIarOoB  pELIeHUsl, €CJIU  yCJIOBHUSA
MIPUMEHEHMsI 3aJlaHbl B SIBHOM U HEsIBHOU (opme.

e Pemarh 3a7a4u Ha J10Ka3aTEIbCTBO MaTEMAaTHYECKUX
OTHOLICHUH M  HAxXOXICHHE  IEOMETPUYECKHX
BEJIMYMH.

e IlpuMeHsTH mporpamMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIUOHHBIE  CHUCTEMBl  IIpU  PELICHUU
CTEPEOMETPUYECKUX 3ajad.

e [IpuMeHATH mNOJIydeHHBIE 3HAHWUS Ha IPAKTHUKE:
CpaBHMBATh, aHAJIM3UPOBATh U OLICHUBAaTh pPEaJIbHbIC
CUTyallVH; IPUMEHSTb U3YYCHHBIC ITIOHATHUS, TEOPEMBI,
CBOMCTBa B rporecce II0MCKa peleHus
MareMaTU4ecku  cOpMYJHUPOBAHHONH  MPOOJIEMBI,
MOJIEJIMPOBATh  pEajbHbIE CUTyallud Ha  A3bIKE
F€OMETPHUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJIEIU C
HCMOJIb30BAHUEM  IEOMETPUYECKUX  IOHATHH U
TeopeM, almnapara ajaredpbl; penaTb MpPaKTHYECKUE
3a7a4M, CBSA3AHHBIE C HAXO0XKIECHUEM I'€OMETPUUYECKUX

BEJIUYHH.
e lmerb mpencraBieHuss 00 OCHOBHBIX  3Tamax
pa3BUTHSA reOMETpUM KaK COCTAaBHOM  4acTu

(yHIaMeHTa pa3BUTHUSI TEXHOJOTHH.
COJAEPXAHME YYEBHOT'O KYPCA (I10 T'OJAM OBYUEHIA)
10 knacc

Ilpamele u naockocmu ¢ npocmpancmee

OcHoBHBIE TIOHATHS cTepeoMmeTpun. Touka, mpsAmasd,
IUIOCKOCTh, MPOCTPAaHCTBO . [loHsTHE 00 aKCHMOMAaTHYECKOM
IIOCTPOCHUHU CTEPEOMETPUM: AKCHUOMBI CTEPEOMETPUM U
CJIEJICTBUSL U3 HUX.

B3auMHOe pacnosio)keHHME TpsMBIX B IIPOCTPAHCTBE:
IepeceKarolmecss, MapajuiejibHble W CKpPEIIUBAIOLIHUECs
MpsiIMbIE. [Tpu3naku CKpELINBAOLINXCS MPSIMBIX.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTENW B NIPOCTPAHCTBE:
napasuiejbHble MOpsIMblE B HOPOCTPAHCTBE; MAPALIEIBHOCTH
TpEX MNPAMBIX; NApPaUIEIbHOCTh HPSMOM U IJIOCKOCTH.
[TapannensHoe u LIEHTPaJIbHOE IIPOEKTUPOBAHMUE,
n3o0paxxkenue ¢uryp. OCHOBHBIE CBOMCTBA IMapajlICILHOTO



npoexktupoBanus . M3o00paxkeHue ¢uryp B MNapauiesIbHOU
MPOEKIUN . YTIBI C COHAIPABICHHBIMU CTOPOHAMH; YTOJI
MEXIy [OpsMbIMH B  IIpocTpaHcTBe. IlapamienbHOCTB
ITIOCKOCTEH: NapajuIeJIbHbIE IUIOCKOCTH; CBOMCTBa
napasulejabHbIX INIOCKOCTE!. IIpocTeliime npocTpaHCTBEHHBIE
(urypbsl Ha  IUIOCKOCTH: TeTpad’Jlp, MapajulesIenuIesn;
IIOCTPOEHUE CEUYECHUHU.

[IepriesAuKyIAPHOCTH MIPSIMOU 51 IUIOCKOCTH:
NEPIECHAUKYJISIPHBIE IIPsIMbIE B IPOCTPAHCTBE, IMPSIMbBIC
rapajulejabHble UM NEPHEHAUKYJISIPHBIE K INIOCKOCTH, ITPU3HAK
NEPIECHAUKYJISIPHOCTH IIPSIMOM U IUIOCKOCTH, TeopeMa o
NpAMON  MEePHEeHIUKYJISIPHON  IIocKOocTU. OpTOroHanbHOE
NpoeKkTupoBanue. llepneHIuKyap U HaKJIOHHBIE: PACCTOSTHUE
OT TOYKM JO IUIOCKOCTH, PpACCTOSIHHE OT TMPsIMOM 10
ILUIOCKOCTH, MPOCKLUSA ¢burypsl Ha IUIOCKOCTb.
[leprieBAUKYIAPHOCTH ITIOCKOCTEM: IIPU3HAK
NEPIEHAUKYJISIPHOCTH JBYX ILIOCKOcTeH. Teopema 0 TpEx
MEPIECHIUKYIISAPAX.

VYTiIbl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOU U INIOCKOCTBIO;
JIBYTPaHHBIM YTOJI, JIMHEMHBIA yroJ JBYTPAHHOIO YrIJIA.
TpéxrpaHHblii U MHOrorpaHssie yribl. CBOMCTBa IITTIOCKHX
yIJI0B  MHOrorpaHHoro yria. CBoiicTBa IUIOCKUX U
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopemMbl KOCHHYCOB
U CUHYCOB Ul TPEXIPAHHOIO yIJa.

Mnozozpannuku

Bunael  MHOroOrpaHHuKOB;  pa3BEPTKa  MHOIOIPaHHHUKA.
IIpusma: m-yrojipHast Inpu3Ma; OpsMass W HAKJIOHHAasA
Npu3Mbl; OOKOBasi M MOJIHASL  HOBEPXHOCTb  IPU3MBIL.
ITapannenenunesn, NPsIMOYTOJIbHBIN IapajulelenuIle] U €ro
CBOMCTBA. Kparuaiimme Iy TH Ha IIOBEPXHOCTHU
MHororpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. Ilupammupa: n-yroiapHass mNHUpPaMUIA;
npaBWiibHas M yceu€HHas nupamuabl. CBoiicTBa pédep u
OOKOBBIX TIpaHeil TmpaBwiIbHOW nupamMunabl. I[IpaBuiibHBIE
MHOI'OTPAaHHUKM: IIpaBUJIbHAs IIpU3Ma MW IIpaBUJIbHAsA
nupamMyuaa; IIpaBWIbHAas  TPEyrojibHass  NUpaMuia |
MpaBWIbHBIA TeTpa’np; KyO. [IpencraBienue o mpaBUIIBHBIX
MHOT'OTPaHHUKAX: OKTa’Jp, MOJAECKAAP U HUKOCAIP.

Brpluncnenue  371€eMEHTOB ~ MHOIOTPaHHUKOB:  péOpa,
nuaroHainu, yriel. [lnomans 60KOBOW MOBEPXHOCTH U MOJTHOU
IIOBEPXHOCTH MPSIMOU IIPU3MBI, IUIOIaAb OCHOBAHUM, TEOpEMA



0 OOKOBOI MOBEPXHOCTHU MpsMON npu3Mbl. [lnomans 60koBoM
[IOBEPXHOCTU M IOBEPXHOCTH MPABUJIBHON MHUpaMUJIbL,
TeopeMa O IIOLIAAU YCeUEHHOU TUPAMUIBI.

CummeTpusi B MHOPOCTPAHCTBE. OJEMEHTbl CHMMETPUU
IIPAaBUJIBHBIX MHOIOIpaHHUKOB. CUMMETpHUS B IPABUIBHOM
MHOT'OTPaHHUKE: CUMMETpPHUS NapaljIeIeInIle/1a, CHMMETPUS
NPaBUJIbHBIX IIPU3M, CUMMETPHUSl IPaBUWIBHON NMUPAMUJIBIL.

Bexkmopwt u Koopounamur ¢ npocmpancmee

[ToHsTHA: BEKTOP B POCTPAHCTBE; HYJIEBOW BEKTOp, JJIMHA
HEHYJIEBOTO BEKTOPA; BEKTOPBI KOJUIMHEAPHBIE,
COHAIIPABJICHHbIE W  IPOTUBOIIOJOXHO  HAalpaBJICHHBIE
BEKTOpbl. PaBeHCTBO BeKTOpOB. JleMCTBHS € BEKTOpPAMH:
CJIOKEHHE M BBIUUTAHUE BEKTOPOB; CyMMa HECKOJBKHUX
BEKTOpPOB; YMHOXXEHHE BeKkTopa Ha uwucio. CBolicTBa
CIOKEHUsI BEKTOpoB. CBoiicTBa yYMHOXKEHHMS BEKTOpa Ha
yucio. [lonatne  komIulaHapHele  BeKTOpbl.  Ilpu3Hak
KOMIIJIAHAPHOCTHU TPEX BEKTOPOB. IIpaBuno
napajurenenunena. Teopema O pasnoKEHUH BEKTOpa MO TPEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsMoyrosbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopnunatel Bektopa. CBsizb
MEXAY KOOpJMHATaMM BEKTOpa MU KOOpAMHATAMH  TOYEK.
Yron wmexny BekropamMu. CkalasipHO€  IIPOM3BEJICHHE
BEKTOPOB.

11 knace

Tena sepawenun

[MonsiTus: UMAMHIAPUYECKAsT MOBEPXHOCTb, KOHHUYECKas
MOBEPXHOCTh, CdepuyecKkas IOBEPXHOCTh,  OOpa3yrolue
nopepxHocred. Tema  BpameHus: IMJIMHADP, KOHYC,
yceu€HHBINH KOHYC, cdepa, map. Bzaumuoe pacnonoxenue
cepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHne Tea BpallleHUs Ha IUIOCKOCTU. Pa3BépTka
uuwIMHApa U KoHyca. CummeTpust cepbl U 1apa.

O6bEM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00
00BbEME IPSIMOYTOJIBHOTO Mapajulesienuneaa U CIEICTBUS U3
He€. OOBEM mpsSMOM M HAKJIOHHOW TMPU3MBI, LMJIMHJpA,
nupamMubl U konyca. O0bEM 11apa U M1apoBOTO CErMEHTA.

KomOunanuu Ten BpallleHUss U MHOTOrpaHHUKOB. IIpusma,
BIIMCaHHAasl B UWIMHAP, OINMCAaHHAs OKOJO I[IWIMHJIpA.
ITepeceuenue cdepsl 1 mapa c miockoctbio. Kacanue miapa
51 chepsbl INIOCKOCTBIO. [IOHSATHE MHOrOrpaHHUKA,
OMMCAaHHOTO  OKOJIO  cdepsl, chepbl, BIHUCAHHOM B



MHOTOIPaHHMK WM TEJIO BpaLECHUS.

[lmomans NOBEPXHOCTH UWIMHJIpPA, KOHYyCa;  IUIOLIA/b
chepsl u e€ yacreil.

I[lonobue B  mpoctpanctBe. OtHOmIeHHE  OOBEMOB,
Iomanei nopepxHocreit nonooHeIx ¢uryp. [IpeobpazoBanue
nono6us, romoteTvs. PemieHwe 3amad Ha IJIOCKOCTH C
HCNOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceuyeHUil MHOTOTPAHHUKOB U TE€Jl BpaIllCHUS:
CeUyeHUsl TWIMHApPA (MapauiesIbHO U MEePIEeHAUKYISIPHO OCH),
CEeUeHMs] KOHyca (MapajuieIbHOE OCHOBAHUIO U IPOXOJsIllee
yepe3  BEpIIM- Hy), CEUEHMs Iapa; METOIbl IOCTPOEHMS
CEYECHUN: METON CJIEJIOB, METO/1 BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH NIJIOCKOCTH.

Bexkmopwt u Koopounamer ¢ npocmpancmee

Bektopsl B mnpoctpancTBe. Onepanuu HaJl BEKTOpPaMH.
BekTopHoe ymHOxkeHHE BeKTOpoB. (CBONMCTBA BEKTOPHOTO
yMHOXeHus. lIpsMmoyrosnpHass cuctemMa  KOOpAuUHAT B
npoctpancTBe. Koopnunatel Bektopa. Pasnmoxenue BekTopa
no Oa3zucy. KoopAanHaTHO-BEKTOpPHBIH METOJA MpU pPEIICHUH
reOMETPUUECKHUX 3a/ady.

Heuxncenua ¢ npocmpancmee

JBmxenust mpoctpaHcTBa. OToOpakeHus. JIBWXKEHUS U
paBeHCTBO (Quryp. OOmme cBoiicTBa ABMXKEHUNH. Bunbl
JIBMKECHU U napauieIbHbINA MEPEHOC, LEHTpaNbHas
CHUMMETpHUsI, 3€pKajlbHasi CHUMMETpPHs, IOBOPOT BOKpYD
npsmoii. IlpeoOpazoBanust mnogobusi. Ilpsmas u chepa
Dinepa.



TEMATHUYECKOE ITIJTAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOOAM OBYYEHUSA)
10 kiacc (ne menee 105 yacoB)

HazBanue
(TembI) Kypca
(KOJIMYeCTBO YaCOB)

pasaena

OcHoBHOe conep:kanne

OcHOBHbBIE BUbI ACATCJIBbHOCTH YYAIIUXCH

BBeaenune
B cTepeomeTpuio (24

4)

OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
[lonsaTust ctepeomeTpuu: Touka, mpsimas,

IUIOCKOCTh, TPOCTPAaHCTBO. (OCHOBHBIC
npaBuiga U300pakeHHsT Ha  PHUCYHKE
IUIOCKOCTH,  TMapajuleJbHBIX  MPSIMBIX

(OTpe3KoB), cepeIMHbI OTPE3Ka.

[TonsTust: mepecexaroniyecst IMIOCKOCTH,
MepeceKaronIuecs: npsiMasi U IJIOCKOCTh;
MOJIyIPOCTPAHCTBO.

MHOrorpaHHUKH, n300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (GUTYD,
HECYIIECTBYIOIUX 00BEKTOB.
AKCHOMBI ~ CTEPEOMETPpUH U
CJICACTBUA U3 HUX.

Crioco0bl 3a1aHMsI TPSIMBIX U TIOCKOCTEH
B MPOCTPAHCTBE.

O06o03HaYeHUS TIPSAMBIX U TIIIOCKOCTEH.

nepBbIe

OmnpenenaTe IUIOCKOCTh Kak  GUTYpYy, B
KOTOPOH BBITIOJIHSIETCS TUIAHUMETPHSL.

JenaTe mnpocTelilne JIOTUYECKUE BBIBOJBI U3
aKCHOMATUKHU IIJIOCKOCTH.

[IpuBOoMMTE TPUMEPHI pEANTBHBIX OOBEKTOB,
yjeanu3alnedl KOTOPBIX SBISIFOTCS aKCHOMBI
F€OMETPUH.

N3yyarh, NpUMEHSITh NPUHILUIIBI TOCTPOCHUS
CCUCHUIA.

Hcnonp3oBaTh It IIOCTPOEHUSI CEYEHUU
METOJT CIEI0B, METO. BHYTPEHHETO
MPOEKTUPOBAHUS, METOJl IEepeHOca CeKyllel
MJIOCKOCTH.

Pemarts crepeomerpuueckue 3agaun: Ha
OMpeJIeIEHNE BUIA CEUCHUS] U HaXO0XKICHUE
ero riomaan. AKTyaTu3upoBaTh (HaKThl U
METO/Ibl INITAHUMETPUH, PEJICBAHTHBIE TEME,

Ceuenunsi.  M3o0pakeHue  cedeHUl | MPOBOAUTH aHaNoOruu. Mcmonap30BaTh MpH
MUpaMHJIbl, Ky0a U MPHU3MBI, KOTOpbIE | pEIIeHUU 3aJad CIETyIOIINe

MIPOXOJSAT yepes 1504 pé6pa. | muaHUMeTpuYeckue (HaKThl U METObI:
N300pakenne nepeceueHus: | Teopembl Pajeca U 0 OPONOPHUOHAIBHBIX




MTOJIy4YEHHBIX IIJIOCKOCTEM.
PackpammuBanue MTOCTPOEHHBIX
CEUEHMI pa3HbIMHU LIBETAMMU.

Mertong crmenoB ISl TOCTPOCHUS
ceueHuil. CBoOliCcTBa MNEpECEUECHUI
NpsiIMbIX M IUIockocTer. [loctpoenue
CceYeHU B mupamuje, Kyoe mo Tpém
Toukam Ha  pébpax. Coszmanue
BBIHOCHBIX YEPTEXKEW U 3alUCh 1aroB
MOCTPOCHHUSI.

[ToBTOpenue mianumerpuu. Teopema
0 TIPONOPIIMOHAIIBHBIX OTPE3Kax.
[Tonobue TpeyronpHuKoB. Teopema
Menenas. Pacu€Tel B c€UeHMAX Ha
BBIHOCHBIX YEpPTEXKax.

Hcrtopus pa3BuTus INIaHUMETPUH U
CTEpEOMETPUH

oTpe3Kax . AJITOpUTM JENEHUs] OTpE3Ka Ha 7
paBHBIX dacTel . Teopema MeHenas.
PaBHOOeIpeHHBIN TPEyroJbHUK. PaBHOCTOpOHHUI
TpEeYroybHUK. [IpsIMOYTOJIbHBIN TPEYTrOJbHUK.
CBOlCTBO  cpelHEH  JIMHUM  TPEYroJbHUKA.
CBolicTBO  OHCCEKTpPHUCHl yria TPEYrojbHUKA.
CBOIICTBO M€IMaH TPEYTOJbHUKA.

[TpusHaku no100us TPEyroabHUKOB.

[Tony4ats npezacTaBieHnss 00 OCHOBHBIX 3Tamax
Pa3BUTHS TEOMETPUU KAK COCTABHOM 4acTH
byHIamMeHTa pa3BUTHsI TEXHOJIOTUI

B3aumnoe
pacnosioKeHue
NPAMBIX

B npocTpaHcTie (6 1)

BzaumMHOe pacnosnokeHue MpsIMbIX
B IpocTpaHcTBe. CKpelmBaronmecs

MpsiIMBIE. [Tpu3zHaku
CKPELIMBAIOIINXCS MPSIMBIX.

[TapamienbHbIe NpsiMbIe B
IIPOCTPAHCTBE. Teopema 0
CYLLIECTBOBAHUHU W €JUHCTBEHHOCTH
IPSAMOU MapaJuIeIbHON JTAaHHOU

NpsIMOM, TPOXOJSIIEH Yepe3 TOUKY

KaaccnpuuupoBartsb B3aMMHOE
pacCIONIOKEHUE TMPSIMBIX B  TPOCTPAHCTBE,
WUTIOCTPUPYST ~ PUCYHKaMHd U TNPUBOAS

IIpUMEpPHI U3 PEAIILHOU KU3HU.

Jloka3pIBaTh TEOpPEMY O CYIIECTBOBAaHUU U
€IUHCTBEHHOCTH IIapaJUICIbHOW  IIPsIMOM,
NPOXOIAIIEH Yepe3 TOYKY MPOCTPAHCTBA M
HE JIeXKalleld Ha APYTrod MIpsMOH; JIeMMYy O
IIEpECEUYCHUHN IUIOCKOCTH JBYMs




IIPOCTPAHCTBA M HE JIeXKalled Ha
JTAHHOU MPSIMOM. Jlemma 0
[IEPECEUEHUN TapaIIEIbHbIX MPSIMBIX
IUIOCKOCTBIO. [lapamnensHOCTE  TpEX
MPSIMBIX. Teopema o  Tpéx
MapayIeIbHBIX MPSMBIX.

Teopema 0  CKpeIIMBAIOLINXCS
MPSIMBIX.

[TapannensHoe MIPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBa MapajuIeIbHOTO
IIPOEKTUPOBAHMUS. N3obpaxkenue
pa3sHeIX (GuUryp B TApaUICITBHOMN
MIPOEKIUH.

LlenTpansHas npoexuus.

VYron c COHAIIPaBJIECHHBIMU
CTOPOHAMH. YTOJI MEXKIY NPSIMBIMH.
3agauu Ha 10Ka3aTeIbCTBO U
HcclieJOBaHNe, CBI3aHHBIE C
pacnoso)KEHUEM NPSIMBIX B
MIPOCTPAHCTBE

napajuiedbHbIMUA NPSIMBIMU; TEOPEMY O TPEX
MnapauieIbHBIX NPSMBIX.

Jloka3pIBaTh NOPU3HAK CKPEIIMBAIOIIUXCSA
OpsIMBIX, TEOpEMY O  CKPEUIMBAIOIIAXCS
MPSIMBIX.

Jloka3piBaTh TEOpPEMY O PABEHCTBE YIJIOB C
COHaIPaBJICHHBIMUA CTOPOHAMHU.

OO0BACHATH, YTO HA3bIBACTCS MapaslICIbHbIM
A LEHTPAJIbHBIM MPOEKTUPOBAHUEM M Kak

BBITIOJIHSIETCS MPOEKTUpPOBaHUWE (QUryp Ha
IIOCKOCTB.

Jloxka3biBaTh CBOWMCTBA  MApajuIeIBbHOIO
IIPOEKTUPOBAHUS.

H3o00paxkaTh B mapaiieiIbHOM MNPOEKIMHU
pa3Hble TeoMeTpUIecKue (QUTYpHI.

Pemiate crepeomMerpuueckue 3amadud  Ha
JI0Ka3aTeJbCTBO U UCCIIEJOBAHUE, CBSI3aHHBIE C
pacIioIOKEHUEM MPAMBIX B IPOCTPAHCTBE.
IIpoBoauTh J10Ka3aTelbHBIE PACCYKIACHUS
MpU  pEIIeHHH  TEeOMETPUYECKUX  3ajad,
CBSI3aHHBIX CO B3aUMHBIM PAacCIOJIO)KEHUEM
MPSIMBIX B TIPOCTPAHCTRBE.

CpaBHMBATh, AHAJIU3UPOBATH M OLIEHHUBATH
YTBCPXKACHUA C IICJIBIO BBIABJICHUSA JIOTHUYCCKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYXKICHUMH.
MoaeaupoBaTb  peajbHbIE CHUTYaIluH,




CBSI3aHHBIE CO B3aUMHBIM PacCIOJO0XEHUEM
IpsAMBIX B [POCTPAHCTBE, Ha  A3BIKE
r€OMETPHUH.

HccenenoBaTh NOCTPOSHHBIE MOJEIH C
HCTIOJIb30BAHUEM T€OMETPUUECKUX MMOHITUH U
TEeopeM, amrapara aiareopsl, HUGPOBBIX
pecypcoB.

IHonyuyaTs npeacraBjieHHe O LICHTPAIBHOM
MIPOEKTUPOBAHUM M 00 UCTOPUU PadOT 1O
TEOPHUHU HEPCIIEKTUBBI

IapaniejJbHOCTH
NPAMBIX

U II0CKOCTEel

B IIPOCTPAHCTBE
(CRY)

[ToHsATHA: MapauIeIBHOCTD IPSAMOM

1 IUIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak napajienbHOCTH MPSIMOU

U ockoctu. CBOMCTBAa MapaJyIeIbHOCTH
IIPSIMOM U TUIOCKOCTH.

I'eomeTprueckne 3a1aun Ha BBIYUCIICHHE
u JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapaJUIEIbHOCTBIO MPSMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE.

KnaccugunupoBars B3aMMHOE PacIoiOKEHHE
IpSIMOM M ITOCKOCTH B NIPOCTPAHCTBE, MPHUBOISA
COOTBETCTBYIOINE IPUMEPHI U3 PEAJIbHOM JKU3HH.
DopmyIHpPOBATH onpeaeneHue
napajuIeIbHbIX

MPSIMOU U TIOCKOCTH.

Jloka3bIBaTh MPU3HAK O MAPAIUIEIBHOCTU MIPSIMOMN
Y TJIOCKOCTH; CBOMCTBA MapajlIeIbHOCTH IPSIMOM
Y TUIOCKOCTH.

[Toctpoenne cedenus, mnpoxoxsmero | Pemars crepeomeTpuyeckre 3aauyd BBIYMCICHHUS
yepe3 JaHHYI0 HpSIMYI0 Ha 4epTeXe M | U JOKa3aTeNIbCTBO, CBSI3aHHBIE C NapalIeIbHOCTBIO
MapajieIbHOTO JIpyTou NPSMOM. | TPSMBIX U TIJIOCKOCTEW B TPOCTPAHCTBE.

Pacuér  ornowenmii.  Ilapamnensnas | Pemars npaktudeckue 3aJadyd Ha IIOCTPOCHHUE
MPOEKLH, NPUMEHEHUE  JUIS | CEYEHUH Ha yepTexax TeTpa’ipa u
IIOCTPOCHHUS CeueHUN Ky0a U | napajuiesenunena.

napajuieJenuIeaa. PemaTte cTepeoMeTpuUeCcKre 3a/1a4u, CBA3aHHBIE C




CaolicTBa napajieienunesa u Npu3Msl.
[TapamneneHbie 1mockoctH. Ilpu3Haku
NapajuIeIbHOCTH  JBYX  IUIOCKOCTEH.
Teopema 0 MMapaJUIEIbHOCTH U
€JMHCTBEHHOCTH IUIOCKOCTH,
MPOXOISIICH qepes TOYKY, HE
MIPUHAICKALLYI0 JaHHOW INIOCKOCTH U
CIIEICTBUS U3 HEE.

CBolicTBa napajiieIbHbIX
IUIOCKOCTEN: O MapalyIEeNbHOCTH
MPSAMBIX [IEPECECUCHUs IPU
IIEPECEUYECHUHN JIBYX ITapaI€IbHbIX
TJIOCKOCTEH TpeTheil; 00 oTpe3kax
rapauiedbHbIX NPSIMBIX,
3aKJIFOUYEHHBIX MEXY
rapagieIbHbIMHU MJIOCKOCTIMU; O
IIEPECEUYCHUH NIPSMON C IBYMsI
NapayIeIbHbIMU IIIOCKOCTAMM

IIOCTPOEHUEM CEYEHUH IIIIOCKOCTBIO.

IIpoBoanTh JIOTUYECKU KOPPEKTHBIE
JIOKAa3aTEJIbHbIE  PACCYKICHHS MpPU  PELICHUU
TEOMETPUYECKNX  3aJad  CBSI3aHHBIX c
MapaJUIEIbHOCTBIO IIIIOCKOCTEH.

CpaBHUBaTh U aHaJIU3UPOBATh peanbHbIe
CUTyalliM, CBA3aHHbIE C  MapaUIEIbHOCTHIO
PSIMO U IUIOCKOCTH B  IPOCTPAHCTBE;
MOJICJIUPOBATh PEAIbHbIC CUTyalluu, CBSA3aHHBIE C
MAapaJUIEIbHOCTBID MPSMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, Ha SA3BIKE T€OMETPUU

IlepneHaUKYASAPHOCT
b IPAMBIX

U II0CKOCTEel

B IIPOCTPAHCTBE

(26 9)

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH, TPUTOHOMETPHUSI TIPSMO-
YI'OJILHOT'O TPEYTOJIbHUKA.

CgoiicTBa Ky0a 1 MPSIMOYTOJIBLHOTO
napajuiejacnumcaa. Brraucnenue

JUTIH OTPE3KOB B KyOe u
MPSIMOYTOJIBHOM  [TapaJlIeNICIUuIENAE.
[lepneHAMKYIIPHOCTh  TPSIMOW U

AKTyanu3upoBath  (aKThl u METO/IBI
IUIAHUMETPHUH, PEIECBAaHTHBIE TEME, IPOBOJIUTH
AHAJIOTUU.

DopMyIupoBaTh OIIpEeCIICHUS:

HNEPHEHIUKYIAPHBIX IIPSAMBIX B IIPOCTPAHCTBE;
OomnpeAesieHuE NpsIMOM, MNEPHEHIUKYJISIPHOU K
MJIOCKOCTH.

Jloka3pIBaTh: IEMMY O MEPHIEHAUKYIISIPHOCTH JIBYX




IJIOCKOCTH. IIpusHax
MEPIEHANKYISIPHOCTH npsiMOi u
m1ockocTu. Teopema 0 CyllecTBOBaHUHU
u €IMHCTBEHHOCTH  MPSIMOH,
MIPOXOAAIIECH Yepe3 TOUKY MPOCTPAHCTBA
U TNEPHEHAUKYJSIPHOW K IUIOCKOCTH.
[InockoCcTH ¥ NEPIEHIUKYIISIPHBIE UM
npsiMasi B MHOTOTpaHHHUKAaX.
[lepnenauKynsip ¥ HaKJIOHHASL.
[TocTpoeHne neprnieHauKyIspa u3
TOYKHM Ha MPSIMYIO.

Teopema o TpE€X nepneHAUKYyIsApax
(mpsimast 1 oOpaTHas).

Yroa Mex1y CKpeluBarOIMMHUCs
npssMbiMu. ITouck

MEePIEeHANKYIIAPHBIX MPSIMBIX C
IIOMOIIBIO NEPHEHINUKYIISIPHBIX
miockocted OpToroHaabHOE
npoextupoBanue. Ilocrpoenue
ceueHuil Kyba, MpU3Mbl, TPaBUIbHOMN
MAPaMUBI C 110 MOIIBIO
OPTOrOHAJIBHOM MPOEKIINH.

CumMmeTpusi B IpOCTPAHCTBE
OTHOCHUTEJIBHO IIJIOCKOCTH.

[Inockoctu cumMmeTpuii B
MHororpaHHukax. [Ipusznak

napajiiCJIbHbIX TMPSAMBIX K TpeTBeﬁ HpHMOf/'I;

TCOPEMBI O CBA3M MCXKAY MNApalNICJIbHOCTBIO
MMPAMBIX U HUX HNCPHCHAUKYIAPHOCTBO K
IIJIOCKOCTH.

Jloka3bIBaTh: TEOPEMY, BBIpAXKAIOLIYIO MPU3HAK
NEePNEHANKYJSIPHOCTH MPSAMOM M IUIOCKOCTH;
TEOpPEMY O CYIIECTBOBAaHUU U €IUHCTBEHHOCTH
IIPSIMOM, MPOXOAAIIEH Yepe3 AaHHYK TOYKY U
NEPIEHAUKYJIAPHON K JTaHHOHN IUIOCKOCTH.
N306paxaTb  B3aMMHO MEPIEHIUKYIISIPHBIE
IPSIMYIO U IJIOCKOCTb.

®opMyJIMPOBATH CBOWCTBO NEPIEHINKYJISIpa
10 OTHOIIEHUIO K IIJIOCKOCTH.

ITosyuars mnpeacraBjieHHMe O 3HAYCHHUU
MepIEHINKYJIApa JUIsl IPyTUX 00yiacTeil HayKu
(dusuka, sHEpreTHka, ja3epHble TEXHOJIOTUN),
B pEaJbHOM JKU3HM (TEXHHUKaA, OKpY>Karolas
00CTaHOBKA).

Joka3bpiBaTh yTBEPXKICHUSA, CBSI3aHHBIE C
MPOEKINEN psIMOH Ha TUIOCKOCTB,
HETNIEPIICHIUKYIIAPHYIO K OTON MPSIMOM.
Jloxka3biBaTh TEeOpeEMy 0
NEPHEHAUKYJISIpAX U TEOpEMY
TeopeMe O TPEX MEPHEHANKYIIPAX.
IonyyaTs npeacTaBjieHHMe 00 OPTOrOHAIHLHOM
ITPOEKTUPOBAHMH.

TpEX
00paTHY1O




MIEPIEHIUKYJISIPHOCTH NPSIMOU U
IUIOCKOCTH KaK CJIEJICTBUE
cumMeTpuu. IIpaBuiibHbIe
MHOTI'OTPaHHUKHU

Pacuér paccrostHuii OT TOYKH 10
1ockocTu. CriocoObl OMMyCTUTH
MIEPIEHIUKYJISIPBI: CAMMETPUS, CIABUT
TOYKH MO MAPAUIETBHOUN MTPSIMOU.
Casur 1o HenapajuleJIbHON NPAMOi,
W3MEHEHNE PAaCCTOSHUN

Joka3piBaTh TEOpPEMY O IPOEKLHUU TOYKHU Ha
MPSIMYO.

Pemarns CTEPEOMETPUUYECKUE 3aJ1a4u,
CBSI3aHHBIC C MEPIECHAUKYISPHOCTBIO NPSMOUN
U IIJIOCKOCTH.

Pemare npukiiagHeie 3a1auu, CBsI3aHHBIE C HA
XO0KJIEHUEM I'€OMETPUYECKUX BEIIMYMH.
Pemate CTEPEOMETPUUECKHE 3a71a4y,
CBSI3aHHBIC C IIPUMEHEHUEM TEOPEMBI O TPEX
MEPIEHIUKYJISIPaXx, HAaXO0XJIECHUEM
PaCCTOSAHUN, TOCTPOCHUEM IIPOCKIIUH.
CpaBHUBATH M AHAJU3UPOBATH YTBEPKICHUS
C LEJIBbI0 BBISABICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX pacCykKICHHM.
AHAJIN3MPOBATh M MOJEJIMPOBATH HA SI3bIKE
T€OMETPHUM PEAIbHBIE CUTYAllUH, CBSI3aHHBIE C
NEPIEHIUKYJISIPHOCTBIO NPSIMOU U INIOCKOCTH;
HCCJIeA0BATH TOCTPOCHHBIE MOJIEIIH, B TOM
YHCJIe M C MCIIOJIb30BAaHUEM alllapaTta ajnreopbl

Yribl 1 paccTOSAHUA
(16 v)

[ToBTOpEeHue: yroa Mexay MIpsSIMbIMU
Ha IUIOCKOCTH, TPUTOHOMETpUS B

AKTyaau3upoBaTh (PaKkThl U METOMBI
IUTAHUMETPUH, PEJICBAHTHBIE TEME, TPOBOJIUTH

ITPOU3BOJIBHOM TPEYrOJIbHUKE, | aHAJIOTHH.

TEOpEMa KOCHUHYCOB. DopMyJIMPOBATh ONpPEACICHUE IBYTPAHHOTO
IToBTOpEHUE: yroJ MEXIy | yria.

CKpEIMBAOIIUMHUCA  MNpsiMbIMU B | /loka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
IIPOCTPAHCTBE. ['eomeTprueckne | JMHEHHBIX YTJIOB IBYTPAHHOTO YIJIA.




METOJbl BBIUMCIECHUS yIVla MEXIY
NPSIMBIMUA B MHOTOI'PaHHUKAX.
JIByrpanssiii yrona. CBOMCTBO
JIMHEMHBIX YTJIOB ABYTPAHHOTO YTJa.
[lepneHauKyIsipHBIE TIJIOCKOCTH.

CaolicTBa B3alMHO
NEPIEHANKYJISIPHBIX IIJIOCKOCTEM.
[Tpusnax MEePIEeHAUKYJISIPHOCTH
IUIOCKOCTEH; TeopeMa O IpsAMOU
repecedyeHnusi  ABYyX  IUIOCKOCTEN
NEPIEHANKYJISIPHBIX TpeTbel
IJIOCKOCTH.

[IpssMoyroyibHBIN  NapassiesIenuIe;
KyO; U3MEPEHUS, CBOMCTBa

NPSMOYTOJBHOTO Mapajliesienunesa.
Teopema 0 JAraroHaju
NPsSMOYTOJILHOTO Napauiesienunena
W CJIEJICTBHE U3 HEE.
CrepeomeTpuyeckue U TMPUKIIAJTHBIE
3aJladyd, CBS3aHHBIE CO B3aUMHBIM
pacIogo)XeHuem MPSIMBIX u
TUIOCKOCTH.

IToBTOpEeHME: CKpeuMBaroImecs
OpsIMbIE, IapaJUICIIbHBIE INIOCKOCTH
B CTaHJAApPTHBIX MHOTOIrpPaHHUKAX.
Ilapa mapanienbHBIX TJIOCKOCTEH Ha

KnacenpuumpoBars 1ByrpaHHbIE yIUIBI B
3aBUCUMOCTU OT UX T'PaJyCHOM Mephl.
DopMyJIMPOBaATh OIPEIEICHUE B3aUMHO
MEePIEHAUKYJISIPHBIX TIOCKOCTEM.
Jloka3biBaTh TEOpEMY O MPU3HAKE
MEePIEHANKYJISIPHOCTH JIBYX IJIOCKOCTEH.
dopMyJIMpoBaTh CIEACTBUE (M3 MPHU3HAKA) O

MEePIEeHAUKYJISIPHOCTH  IIJIOCKOCTH, KOTOpast
NEPIEHAUKYJISIpHA  IPsAMOM, 10 KOTOpOH
[IepeceKarTCs 1B IIJIOCKOCTH, 3TH
IIJIOCKOCTSIM.

Jloka3pIBaTh YTBEPXKICHHUS O €r0 CBOMCTBAX;
TEOPEMY M CIIEACTBUE U3 HEE O JHArOHaIAX
MPSIMOYTOJIBHOTO MapajijlesIenuIea.

Pemarts CTEPEOMETPUUECKHE 3aJ1a4Hu,
CBSI3aHHBIC C MEPNEHIUKYISAPHOCTh MPSIMbBIX U
IUIOCKOCTEW, MCHONB3Ysl IUJIAaHUMETPUUECKUE
(hakThl U1 METOMBI.

HpOBO}JI/lTb JJOTHYCCKH KOPPCKTHBIC
JA0Ka3aTCJIbHBIC PACCYXACHUA TIPU PCUICHUU
TCOMCTPUYCCKHUX 3ajJ1a4, CBsA3aHHBIX C

MEPHEHIUKYJISIPHOCTBIO TUNIOCKOCTEM.
AHAJIN3MPOBATh U MOJEJIMPOBATHh HA SI3bIKE
TCOMCTPUUN PCAJIbHBIC CUTYyalluH, CBA3AHHBIC C
NEPIEHAUKYJISIPHOCTHIO MIPSIMBIX "
IJIOCKOCTEH.




CKPEIIMBAOLINXCS NPAMBIX,
paccTositHue MEXIy
CKpEIIMBAIOLIMMUCS NPSAMBIMU B
MPOCTBIX CUTYyaIUSIX.

OmnyckaHue MEPIEHAUKYJISIPOB,
BBIYHCJICHUE PACCTOSIHUM OT TOYKH
J10 TOUKH; TPSIMOM; IJIOCKOCTH.

Beruncienne  paccTOAHUA — MEXAY
CKpEIIMBAIOIIUMUCA  NPSIMBIMA  C
TIOMOIIBIO MEPIECHANKYISIPHON
IJIOCKOCTH.

TpéxrpanHblid yroj, HEpaBEHCTBA JJIs
TPEXTPaHHBIX YIJIOB.

Teopema Iludaropa, Teopemsbl
KOCUHYCOB M CUHYCOB JIJISI
TpEXTPAHHOTO yTiia. DJIE€MEHTHI
cepudeckoii reomeTpun:
reo/ie3nyecKue JJMHUM Ha 3emiie

HccnenoBaTh MOCTPOCHHBIE MOJEIH, B TOM
YucjIe W €  HWCIOJBb30BAaHHWEM  arapara
anreophl.

Pemiatn OPUKIIaAJHBIC 3a1a49U, CBsI3aHHBIC C
HaXOXKJICHUEM I'€OMETPUYSCKUX BEIIMUNH

Mmuororpannnku (7 4) | Cucremaruzanus 3HaHuii: | PaboraTh c yuyeOHUKOM: 3a7aBaTh BOIPOCHI,

MHOrorpaHHMK ¥ €ro DJJIEMEHTBI. | JeJlaTh 3aME€YaHusl, KOMMEHTApUH.

IIupamuna. Bunsr nupamMujl. | AHAJU3MPOBATh PEILICHUE 3aJa4H.
IIpaBunbHas nupamuaa. PucoBaTre BBINYKJIBIE MHOTOIDaHHHKH C
IIpusma. IlpsAmasgs uW  HaxkIOHHAas | 3aJlaHHBIMM CBOMCTBaMHU; BOCCTaHaBJIMBATHb
IIPU3MBL. IIpaBunbHas npusma. | oOuMHA BHUJ BBIITYKJIOIO MHOTOIPAHHUKA IIO
IIpsmon napajulesienumen, | AByM €ro mpoekuusM. Jlokas3plBaTh CBOMCTBA
IPSMOYTOJBHBIA  NApajUIeJeNUNe]], | BBIIYKIOIO MHOIOTPaHHHUKA.




KyO.

Beinykiele MHOrorpaHHuku. Teopema
Oiinepa. [IpaBuibpHbIE U TIOMTY-
MPaBWIbHBIE MHOTOTPAHHUKHU

PucoBarb BBINYKJIBIE MHOIOTPAaHHUKU C
pa3HOH SUIIEPOBOM XapaKTEPUCTUKOM;
HCCIIed0BATDh BO3MOKHOCTH MOJIyYEHUS
pe3yJibTaTa Npyu BapbUPOBAHUM TAHHBIX.
Jloxa3bIBaTh CBOKCTBA IPABUIIBHBIX
MHOTOTPAHHUKOB.

I[ls1anupoBaTH NOCTPOCHUE MPABUIBHBIX
MHOTOTPAHHUKOB Ha MTOBEPXHOCTSIX IPYTUX
MPaBUJIbHBIX MHOTOTPAaHHUKOB

BekTopsl
B nmpocrpancrse (13

)

[TonsiTve BekTOpa Ha MJIOCKOCTH U B
MPOCTPAHCTBE.

CyMMa U pa3HOCTh BEKTOPOB,
npaBuWJIO napauiCiicruIicaa,
YMHO>KE€HHUE BEKTOpa Ha YMCJIO,
pasioKeHue BeKTopa mo 6asucy
TpPEX BEKTOPOB, HE JIEKAIINX B
onHOU mmockocT. CKalnsipHOE
MPOM3BEICHUE, BbIYHUCICHUE yTJia
MEXJly BEKTOpaMH B IPOCTPAHCTBE.
ITpocreiimue 3agaun ¢ BEKTOpaMu

AKTyaJIu3upoBaTh (PaKThl U METOIbI
IUIAHUMETPUH, PEJICBAHTHBIE TEME, TPOBOJIUTH
a"ajoruu. OnepupoBaTh NOHATUSIMU:
BEKTOP Ha MJIIOCKOCTU U B MPOCTPAHCTBE;
KOMILJTaHapHbIE BEKTOPHI. [IpuBOaIUTH
npuUMepbl GPU3NIECKUX BEKTOPHBIX BEJTUYHH .
OcBauBaTh IpaBUiia BBINOJHEHUS JIEHCTBUN
CJIOKEHUSI U BBIYUTAHUSI BEKTOPOB,
YMHOXXEHHUS BEK- TOpa Ha YMCIIO.
Jloxka3pIiBaTh IIPU3HAK KOMIUIAHAPHOCTU TPEX
BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KEHUH JIFOOOTO
BEKTOpA IO TPEM JaHHBIM HEKOMILJIAHAPHBIM
BEKTOpAM.

JIBu:xenust (5 4)

JIBrOKeHUS MPOCTPAHCTBA.
OtobOpaxeHus. JBrkeHust u
paBeHcTBO ¢uryp. OOmme CcBOWCTBa

IlpumeHsATH TIpaBUiIa BBINOJIHEHUS JEHCTBUI
CJIOKEHUS u BBIYMTAHUS BEKTOPOB,
YMHOKEHHUsI BEKTOpa Ha YHUCIIO IMPU PELICHUU




IBUKEHUU. Bunsl JOBUYKECHUMU:
rnapasieIbHbIN IIEPEHOC,
LIEHTpAJIbHAsA CUMMETPHSI, 3€pKajIbHasI
CHUMMETpHSI, IOBOPOT  BOKPYT
npsimoit. [IpeoOpazoBanust moaoOus.
[Ipsimas u cepa Ditnepa.
I'eomerpuueckue 3a1a4yu Ha
NPUMEHEHHUE JBH)KEHUS

3ajad.
HaxoauTh KOOpIWHATHI BEKTOpa B JaHHOM

Oasuce W  CTPOUTH BEKTOp IO  €ro
KOOpJMHATaM.
BenomMHuTh orpeieeHne CKaJISIPHOTO

YMHOXXEHUSI M €ro CBOWCTBA. BBIUHUCIATH C
MOMOIIBIO CKAaJIIPHOTO YMHOXXE€HUS JUJIMHBI
BEKTOPOB, YTJIBI MEXIy HUMH, YCTAaHABIIMBATH
MEePHEHIUKYIJISIPHOCTh BEKTOPOB.
AHaJIM3UPOBATHh U MOJEJIMPOBATH Ha S3BIKE
TeOMETPUM pEabHbIE CUTYyalluH, CBSI3aHHBIE C
(bU3MYECKUMU BEKTOPHBIMU BEITMYNHAMH.
HUcnonb3oBarh  0Opu  pelIEHUMH  3aj]ad,
CBSI3aHHBIX C BEKTOpaMH B TIPOCTPAHCTRBE,
IJIAHUMETPUIECKUE (HaKThl U METOJBI.
CBo0oaHO onepupoBaTh MOHSITUSIMU:
OTOOpakeHHEe  MPOCTpaHCTBAa  Ha  ceos,
JIBIDKEHHUE  TPOCTPAHCTBA; [eHTpaJIbHAasI,
oceBast u 3epKajbHas CUMMETpPUH,
nmapajuieIbHBI ~ TEPEeHOC;  PaBEHCTBO U
nogodue uryp.

Jloxka3piBaTh yTBEpPXKICHUA O TOM, 4YTO
LIEHTpaJIbHas, oceBas u 3epKaJIbHas
CUMMETPHH, rapajuieIbHbIN IIEPEHOC
SIBJISIFOTCSA JIBMOKEHUSIMH. BbinoaHATH

npeoOpa3oBaHus MOA00MS.




OnepupoBaTth NOHSITHAMHU: TpsiMasi u chepa
Ouepa.

Pemarts reOMETPUUYECKHE 3a/1a4u c
HUCIIOJIHL30BAHUEM JBHIKCHUIA.

Hcnoab30oBaTh Npu pEeIICHUN 3a7a4 JBUKECHUS
IIPOCTPAHCTBA U UX CBOMCTBA

CpaBHuBaThH u aHAJIU3UPOBATH
YTBEPKICHUS C LEIbIO BBISIBICHUS JTOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIACHUN.
HccaenoBarh MOCTPOCHHBIE MOJEIIH.
Hcnoab3oBars nudppoBbie pecypehl

11 kaacc (e menee 105 4)

HaszBanmue pasnena
(TeMBI) Kypca
(KOJIMYECTBO YACOB)

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eSITEJIbHOCTH YUAIMXCS

AHaJIuTHYECKAA
reoMeTpusi
(15 g)

[ToBTOpEHNE: KOOPAMHATHI BEKTOpA Ha
IUIOCKOCTH M B  MPOCTPAHCTBE,
CKaJIsIpHOE IIPOM3BEJECHUE BEKTOPOB,
BBIYMCIICHUE yTJIa MEXIYy BEKTOpaMH B
IIPOCTPAHCTBE. YPABHEHHUE NPSIMOU,
MPOXOJISIIECH Yepe3 ABE TOUKH.

YpaBHEHHE  IUIOCKOCTH, HOpPMaJb,
YpPaBHEHUE IUIOCKOCTH B OTpe3Kax
BekropHoe IIPOU3BEACHUE.
JIuHeliHbIle HEepaBEHCTBA, JIMHEHHOE

AKTYyaJaIu3upoBaTh (PaKThl U METOJIBI
IUIAaHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHanoTuu. CBOAMTH JACHUCTBUS C
BEKTOpaMH K aHAJIOTUYHBIM JICHCTBUAM C UX
KOOpJIMHATaMHU.

BennoMHUTE omnpeJieJICHUe CKJISIPHOTO
YMHOKEHHUS U €ro CBOWCTBA. Bpryuciare ¢
MOMOIIBIO CKAISIPHOTO YMHOMXKEHUS JJIUHBI
BEKTOpPOB, YTJIBI MEXTY HUMU,
YCTaHaBJIMBATh MNEPHEHAUKYJISIPHOCTh BEK-




MIPOTrpaMMHUPOBAHUE

AHaTUTUYECKHE METOIbl pacuéra
yria MEXIY OpsIMbIMU u
MJIOCKOCTSIMU B~ MHOTOTPpAaHHUKAaXx.

dopMysia paccTOsIHUS OT TOYKH HO
IUIOCKOCTH B KOOpJWHATaXx.
Haxosxnenne paccTossHUIM OT TOYKH 110
IJIOCKOCTH B KyOe U MpaBUIILHOMN
UpaMue

TOPOB.

BbiBoAUTHL  ypaBHEHHE  IUIOCKOCTH U
¢bopmyny  paccTOsSHUS ~ OT  TOYKH  JIO
IJIOCKOCTH.

Pemiate 3amaun, couyerass KOOpAMHATHBIA U
BEKTOPHBIA METOJBI.

IIpoBoauth JIOTUYECKHU KOPPEKTHBIE
JA0Ka3aTe/IbHbIe paccy:KaeHus npu
pelleHnn  TIeOMETPUYECKHX  3ajJad  Ha
NIpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/A.

AHAJIU3UPOBATH U MO/IeJIMPOBATH Ha SI3bIKE
reOMETPUMN pEaJIbHbIE CUTYAIlUH, CBS3aHHBIC
BEKTOpa- MU U KOOpPJHWHATAMH.
HMccnenoBaTh NOCTPOCHHBIE MOJEIHN, B TOM
ypcle W € MCIOJb30BAaHMEM  armapara
anreOpol.

Hcnonb3oBaTh KOMIBIOTEPHBIE MPOTPAMMBI.

3HAKOMHUTBCSI C  HCTOpUEN  pa3BUTHUA
MaTEeMaTHUKHU
IToBTOpEHUE, CeueHust MHOTOTpaHHUKOB: | CTPOMTHL CEYeHUsl.
00001IeHne CTaHJAPTHBIEC MHOTOTpaHHUKH, | Pemiars crepeomeTpuueckde 3ajJayd Ha
U CHCTeMATH3ALHA METON CJIEZIOB, CTaHJApPTHBIE | I0KA3aTEIbCTBO MaTEMATUYECKUX

3HAHMH
(15 gacos)

IJIOCKOCTH, TIEPECEUCHHS TPSIMBIX U
ILJIOCKOCTEN
[MapannensHble IPSIMBIE U

OTHOIIICHHUH, HAXOXICHHE T'COMETPHYCCKHX
BEJIMYUH (JIJIMH, YTJIOB, TUIOMIAieH, 00HEMOB)




IUIOCKOCTH: MapaJuIe/IbHbIE CEUECHUS,
pacy€T OTHOIIEHUM, YTIIIbl MEXIY
CKpELINBAIOLIUMUCS NPSIMBIMHA
[NepnenaukynspHbie npsiMble U
IUIOCKOCTH: CTaHJapTHbHIEaphl
MEePNEeHANKYJISIPHBIX MJIOCKOCTEN U
NPsIMBIX, CHMMETPUU
MHOTI'OI'PAaHHHUKOB, TE€OpeMa O TPEX
NEPIEHANKYJISIPAX, BBIYMCIEHUS JJIUH
B MHOTOTpaHHHUKaxX

IToBTOpEHME: IUI0IAaN
MHOTOYTOJIBHUKOB, (OpMYbl IS
TuIomaae, cooopa>keHus1 moa00us.
[Imomann ceyeHnii MHOTOTPAHHUKOB:
IUIOIIAAN TTIOBEPXHOCTEM, pa3pe3aHust
Ha 9aCTH, COOOpaKeHUSI TOJ00UST

Hcnoab3oBath pu pelieHnn
CTEPEOMETPUUYECKUX 3a1a4
IJIAaHUMETpUUYeCcKue (PakThl U METOJBI.
[poBoauts JIOTUYECKHU KOPPEKTHBIE
JIOKA3aTENbHbBIE PACCYKICHUS NPHU PEIIEHUU
CTEpEOMETPUYECKUX 3aj]ad.

CpaBHHBATBL U aHAJIU3UPOBATH DPEaJIbHbIC
CUTyallud U BBIABISATH BO3MOXHOCTH €&
MOJIEJIMPOBAaHUSI Ha A3bIKE T€OMETPHUH.
MopeaupoBaTh pealbHYI0 CHUTyallMi0 Ha
SI3BIKE reoMeTpHUH 51 HCCJIeI0BATh
IIOCTPOCHHBIE MOJIEJIM, B TOM YHUCJIE U C
HCTO0JIb30BAaHUEM amnrnapara anreOpsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE MPOTrPaMMBbI
MU pELICHUN 3a7a4

O0LEM
MHOTOIPaHHHKA
(17 v)

O6BéM Tena. O0BEM MPSMOYTOIBHOTO
rmapaJsieyenuIea. 3amayn 00
yABOEHUHU KyOa, O KBaJpaType Kyoa;
O TPHUCEKIHH yTJIa.
Crepeomerpuueckue 3ajJ1a4uu,
CBSI3aHHBIE c 00BEMOM
MPSIMOYTOJBHOTO TIapalijieNIeune/a.
[lpukmanHple 3amayu, CBSI3aHHBIE C
BBIUHCIICHUEM 00BEMa
MPSIMOYTOJIEHOTO TMapaJiIeIIeITUIIe 1a.

CB0001HO OnIEepHpPOBATH NMOHATHSIMM:
00BEM Tena, 00BEM MPSIMOYTOJIBHOTO
napa’suiesienumnesa.

@®opMyJIHPOBATH OCHOBHBIE CBOMCTBA
00bEéMOB. /loka3biBaTh TeopeMy 00 0O0béMe
NPSMOYTOJILHOTO Mapaljieyenunesa,
CIIECTBUSL U3 HEE.

Pa3pe3aThb MHOTOrpaHHUKH, TIEPEKIATBIBATH
YaCTH.
Pemiarsp

CTEPEOMETPHUUECCKHE 3a1a4H,




O06BeEM NPSIMOU IIPU3MBI.
Crepeomerpuueckue 3aJ1a4y,
CBSI3aHHBIE C BBIUHUCICHHEM OOBEMOB
MPSIMOM IIPU3MBI. [Ipuknanxere
3aJa4d, CBA3aHHbIE C  00BEMOM
MPSIMOU TTPU3MBI.

Brruncnenne 00BEMOB TN c
IIOMOIIBIO OIPEACIEHHOTO MHTErpana.
O06BeEM HAKJIOHHOM IIPU3MBI,
MUPaMUIBI.

dopmyna 00béMma IIUPaMHUJIBI.

OtHomieHne OOBEMOB THpaMH C
OOILIUM YTJIOM.

CrepeomeTpuyeckue 3aJ1a4u,
CBS3aHHBIE C OOBEMaMHM HAKJIOHHOM
MPU3MBI, TTUPAMU/IBI.

IIpuknagHele 3amayum MO TEMeE
«O06BEMBI  TENM», CBSI3aHHBIE C
00BEMOM HaKJIOHHOM MIPU3MBI,
MTAPaMHU/TBI.

[Ipumenenue o0BEMOB. Brrumncnenue
pPacCTOSIHHS 0 IIOCKOCTH

CBsI3aHHBIC C BBIYUCIICHUEM 00BEMa
OpAMOYTOJIBHOT'O napajiIciicnuieaa,
IIPpU3MBI.

CpaBHUBATH U aHAJIU3UPOBATDH YTBEPKICHUS
C LEJIbIO BBISBIICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKIACHUMU.

AHAJIM3HPOBATH U MOJEJIMPOBATH HA S3bIKE
F€OMETPUN pEATbHbIE CUTYyalluH, CBSI3aHHBIC
c 00BbEMOM MPSIMOYT'OJIBHOTO
rnapaJsuiesenuIiea, Ipu3Mel, MUpaMUIbL.
HMccienoBarb IOCTPOCHHBIE MOAEIN, B TOM
YuClle W € HCIOJB30BAHMEM  amapara

anreopol.

BbiBOAMTH OCHOBHYIO UHTErPAIbHYIO
(hopmyIy ISl BBIYUCIEHUSI 00bEMOB TeIl.
Jloka3biBaTh TeopeMy 00 00BéMe
HAKJIOHHOH HPU3MBI Ha puMepe
TPEYTOJIBHON TIPU3Mbl U Uil IIPOU3BOJIBHOU
MIPU3MBL.

Joka3biBaTh TeOpeMy: 00 00BEME TUPAMU/IBL,
(hopMynHpoBaTH CIEACTBUS U3 Hee: 00BbEM
yceuéHHOM mnupamuasl. BeiBoguTh (opmyiy

JUIA  BBIYUCIEHUS  OOBEMOB yCEUEHHOM
TUPaAMUIBI
Tesna Bpamenus Hununapuyeckas noBepxHocTh, | CBOOGOAHO onepupoBaTh MOHATHSIMH:
(24 4) oOpasyronme LUJIAHIPUYECKON HWIMHApUYECKas TOBEPXHOCTh, IMJIMHJIP.




IIOBEPXHOCTH.
Hunuanp. [Ipsmoit KpyTOBOH
uunuHap.  [lnomans  MOBEpXHOCTH
UWIMHAPA.

Konnueckas MTOBEPXHOCTH,
oOpazyronme KOHUYECKOM
IIOBEPXHOCTH. Konyc. Ceuenue

KOHyCa TIUIOCKOCTBIO, TapaJUICITLHON
MJIOCKOCTH OCHOBaHMS. Y CCUEHHBIM
KOoHyC. I3oOpakeHWEe KOHYCOB H
YCEUYEHHBIX KOHYCOB.

[Inomane OOKOBOW TIOBEPXHOCTH W
MOJIHOM MOBEPXHOCTU KOHYCA.

Crepeomerpuueckue 3aJ1a4n Ha
JI0KA3aTeIbCTBO U BBIUHUCIICHUE,
IIOCTPOEHUEM  CEYEHHWM LWIMH]PA,
KOHYyca.

[Tpukmagubie 3amauM, CBA3aHHBIE C
HWIMHAPOM.

Cdepa u mrap.

Ilepeceuenne cdepsl U mapa c

mrockocThio. Kacanue mapa u coepsl
IJIOCKOCThIO. Bua u  u3zobpaxeHue
miapa.

VYpasuenne coepsl. [Lnomans chepbl
1 €€ JacTeu.

HN3yuatsb CIIocoObl MOJTy4YEeHUs
UWIMHAPUYECKON TOBEPXHOCTH, IIUIUH/IPA.
HN300paxkaTh UWIMHIP U €ro Ce4YeHus
I0cKocThi0.  CBO0OJHO  ONEpHUPOBATH
MOHATUSMM: KOHHUYECKAsT IMOBEPXHOCTb,
KOHYC, yce4€HHBbIH KOHYC. M3yuarh criocoOml
MOJy4YEHNUsI  KOHMYECKOM  ITOBEPXHOCTH,
KOHYca.

H300paxkxarh KOHYC U €ro CedYeHUs

ITIJIOCKOCTBIO, HpOXOlIfIIlIeﬁ qepe3 OChb, U
IIIIOCKOCTBIO, HCpHGHI{HKyJ’IHpHOﬁ K OCH.

BeiBoguTh  QOpMyNBl I BBIYMCIICHUS
OOKOBOM UM TIOJIHOM  IOBEPXHOCTEH  Ten
BpallCHUS.

Pemarsn CTEpPEOMETPUUECKUE 3aJ1a4y,
CBSI3aHHBIEC c TeJlaMH BpallCHUs,

HaXOXJICHUEM IUIOMAan OOKOBOW M MOJHOU
IMOBEPXHOCTH, IIOCTPOCHUEM CEUYCHHUH.

Hcnonb3oBarh npu  pemIeHUM — 3aaad
IJIaHUMETpUuecKre (HakTbl U METOIbI.

CpaBHuBATH " aHAJIM3MPOBATH
YTBEPXKACHUS c LIEJIbIO BBISIBJICHUS

JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUil.

AHaJII/I3I/Ip0BaTI) 1 MOAECJIUPOBATH HA.




Cummertpust cepsl U mapa.
CrepeoMeTpuyecKue 3aj1auv Ha
JI0KA3aTENbCTBO U BBIYMCIICHUE,
CBsI3aHHbIE cO cdepoil U mapom, Mo-
CTPOEHHUEM HX CEYEHUM IUIOCKOCTHIO.
[IpuknanHele 3anaun, CBsI3aHHBIE CO
chepoii U mapom.

[ToBTOpEenue: OKPY>XHOCTbh Ha
IJIOCKOCTH, BBIYHCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE MOJ00US
PaznuuHble KOMOMHALIUY TEJl BPAILIEHUS
Y MHOT'OTPAaHHUKOB.
3amaun 10 TEeME
MMOBEPXHOCTHU BpAICHUS

«Temna u

AHanuM3UpOBaTh U MOJACIUPOBATH Ha SI3BIKE
TeOMETPHH pealTbHbIC CHUTYAIUHU, CBS3aHHBIC
C KOHYCOM U IFUTHHIPOM.

HUccaenoBatb MOCTPOCHHBIE MOJETIH, B TOM
YHCIIe U C UCTIOJIBb30BaHUEM arapara
anreOpsl AKTYaJIN3HPOBATh (HaKTHl U
METO/IbI TITIAHUMETPHH, PEIICBAHTHEIE TEME,
npoBoauThH aHajtoruu. CBo6oaHo
onepupoBaTh MOHATUAMM: cepa U map,
IIEHTpP, paauyc, AuaMeTp chepsl U mapa.
HccnenoBaTh B3aUMHOE PACIOIOKESHHUE
cdepbl U IIOCKOCTH.

DopMyJIHPOBATH ONPECICHUE KacaTeIbHOMN
IUTOCKOCTH K cdepe.

Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MpU3HAKe KacaTeJIbHOW TIOCKOCTH.
BeiBoauth QopmMyny s BBIYUCICHUS
miomanan  cepbl  yepe3 pamuyc chepsl.
Pemartnb CTepEOMETPUYECKUE 3a7a4u,
CBsI3aHHBIE CcO  cdepol W  IIApOM,
HaXOXJICHUEM IUIomaau cepsl u e€ yacrei,
IMOCTPOCHUEM CeUeHU cephl U mapa.
AHAJIU3HPOBATH U MO/IEJIMPOBATH HA SI3BIKE
FeOMETPHHU pealTbHbIC CUTYAIlMH, CBS3aHHBIC
¢ mapom u chepoii.

PemiaTh 1ipocThie 3a71a9n, B KOTOPBIX




(burypupyroT KOMOMHAILINY TEJl BpaIICHUS U
MHOTOTpaHHHKOB. Mcnoib30BaTh IpHu
pelIeHuu 3a7a4, CBSI3aHHBIX cO cepoit u
mapoM, IIaHUMEeTpHIeCKe (PaKThl B METO/IBI.
Pemartnb CTepEOMETPUYECKUE 3a7a4u,
CBSI3aHHBIC c TeJIaMu BpaIllCHUS,
MIOCTPOCHUEM CEUYEHHMI Tell BpalleHHs, C
KOMOWHAITUSIMHA Tl BpAIICHUS u
MHOTOTPaHHHUKOB.

I[MpoBoauTh JIOTUYSCKU KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYXKJICHUS MPHU PEIICHUU
FeOMETPHYCCKUX  3aJlad, CBSA3aHHBIX C
MEePIEHIUKYISIPHOCTHIO TNTIOCKOCTEH.
AHAJIU3HPOBATH U MOJAEJUPOBATH Ha S3BIKE
TeOMETPHUHU pealibHbIe CUTYAIlUH, CBS3aHHBIC
C MHOTOT'PaHHHUKAMH.

HccnenoBaTh MOCTPOCHHBIE MOJEIH, B TOM
Yucie W C  HWCIOJB30BaHWEM  ammapara
anreOpsl

ILnomann
NMOBEPXHOCTH U
00bEMBI KPYIJIBIX
Tea (9 1)

O6bém  mumuHapa. Teopema 00
00BEME TIPSMOTO IWIMHIPA .
TTnonraau OOKOBOM " [IOJTHOM
MMOBEPXHOCTH HWIWHApPA Beruucienue
00BEMOB TEN C IOMOII[BIO
omnpenenéHHoro uHrerpaiga. OO0bEm
KOHYycCa.

CB0001HO ONEepUPOBATH MOHATHAMHU: 00HEM
TeJa, TUIOIIA (b MOBEPXHOCTH.
DopMyJIMPOBATH OCHOBHBIE CBOICTBA
00bEMOB. /loka3biBaTh TeopeMbl: 00 00BEMeE
nuauHApa, o0 o0bémMe KoHyca. BbIBOAUTH
(hopMyIIBI JUTSt BBIYMCIICHUS 00BEma
YCEYEHHOTO KOHYyca.




IInomanu 0OKOBOM " HOJIHOM
TMOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3ajJla4uu,

CBSI3aHHBIC C BBIYUCIICHHEM OOBEMOB
UUINHAPA, KOHYCA.

[Tpukagubie 3a1a4u MO TEME
«O0BEMBI U TIOMIAAN TTIOBEPXHOCTEH
ten. O0bEM mapa u mapoBoTo
cekropa. Teopema 06 oObéMme mIapa.
[Inomane chepsl.
CrepeomeTpuueckue 3ajJlauu,
CBSI3aHHBIC C BBIYUCIICHHEM OOBEMOB
mapa, mapoBOro CErMeHTa, IMIapoBOTO
CeKTopa.

[lpuknaguple 3amayu 1O TeMme
«O0BEMBI  TEm»,  CBS3aHHBIE  C
00BbEMOM TIapa U TUIOMAABI0 Cephl.
COOTHOWICHUST MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH U 00BEMaMU MOTOOHBIX
TeJL.

[TonoOHble Tema B TPOCTPAHCTRBE.
H3menenne o6nEémMa npu moaooumu.
CrepeomeTpuueckue 3ajJ1a4uu,

CBSI3aHHBIC C BBEIYMCIICHUEM OOBEMOB
TCI U HJ'IOH.IE[I[Cﬁ HOBCpXHOCTeﬁ

HccienoBath oCTpOCHHBIE MOJICIH, B TOM
Yucie W C HCHOJIb30BAaHHWEM  ammapara
anreOpol.

3HATHL BO3MOKHOCTH PCIICHUA 3aJa4 Ha
MOCTPOCHUE I[HUPKYJIEeM M JUHEHWKOH, o
KJIACCUYECKHUX Hepa3pelInMbIX 3a/1adax.
CBoOogno ONepupoBaTh NOHATHSIMU:
IApOBOM CETMEHT, LIAPOBOM CJIOW, IMIAPOBOM
CEeKTOp, OCHOBaHHE U BBICOTA CETMEHTA,
OCHOBAHHWE M BBICOTA IIAPOBOTO CIIOS.
BeiBoauTh Qopmynbl IS HAXOXKICHUS
00BEMOB TIAPOBOTO CETMEHTa, IIIAPOBOTO
CEKTOpa, IJIomau chepsl.

Joka3biBaTh TeOpemy 00 0O0bEME 1Iapa.
Pematpb CTepeOMEeTPUYECKUE 3a7a4H,
CBsI3aHHBIE C OO0BEMOM IMIapa, IIApPOBOTO
CEerMEHTa, IIapOBOI0 CEKTOpa, IUIOUIAbIO
chepsr.

CpaBHUBATH " aHAJIU3HPOBATH
YTBEPKIACHUA C IICJIBKO BBISIBJICHUA
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUil.

AHAJIU3HPOBATH U MO/IEJIMPOBATH HA SI3BIKE
reo- METpUH peaibHbIE cUTyaluu,
CBsI3aHHBIE C OO0BEMOM IIapa, IIAPOBOIO
CEerMEHTa, IAPOBOT0 CErMEHTa, IUIONIAIbI0




chepsl.

CBoOoagno onepupoBaTh NOHSITHEM
MoJJ00HBIE TeNa B MPOCTPAHCTBE.

Bbruucasitb OOBEMBI TEI C  TOMOIIBIO
ONpeIeIEHHOr0 MHTeTpara.

Pemarsn CTEPEOMETPUUECKUE 3aJ1ay4u,
CBSI3aHHBIE C  COOTHOIICHUSIMH  MEXITY
IUTIONIAISIMU  TIOBEPXHOCTEH W 00BEMaMu
MOJTIOOHBIX TeJ.

[MpoBoautsh JIOTHYECKHU KOpPPEKTHBIS
AoKa3aTe/ibHbIe paccyKaeHust pu
pelIeHNH TeOMETPUYECKIX 3a/1a4, CBSI3aHHBIX
C BBIYUCJICHHEM OOBEMOB TEJI C IMOMOIIBIO
ONpeNeEHHOr0 MHTEerpana, HaXOoXJIeHUEM
COOTHOILICHUS MEXITY TJTOIIASIMHU
IMMOBEPXHOCTENH M 00BEMaMM TMOTOOHBIX TEIl.

AHAJIM3MPOBATH U MOAEJMPOBATH HA SI3BIKE
TEOMETPUU pealbHbIC CHUTYallUH, CBS3aHHBIC
c o0béMaMM U TOBEPXHOCTAMH Te€J, Ha
JI0KAa3aTeIbCTBO u Ha HaxO0XXJICHUE
FeOMETPUYECKUX BEJIMYUH

IToBTOpEHME, O6o6maroriee moBTOpeHHe MOHATHN 1 | PemiaTe cTrepeomMeTpryeckrde 3aaayd  Ha
00001IeHne METOJIOB Kypca reomerpuun 10—11 | mokaszatrenbcTBO MaTeMaTH4YECKUX
U cHCTeMaTH3auus KJIACCOB, CUCTEMAaTH3alusl 3HaHUM. OTHOIIIEHHUM, HAaXO0XICHUE T€OMETPUUYECKUX
3HAHHUH Hcropus pasBUTHsI CTEPEOMETPUH KAK BEIIMYUH (nnun, YIJIOB, IJIOLIACH,
(25 v) HAayKH U €€ pOJIb B Pa3BUTHH 00BEMOB).




COBPCMCHHBIX MHKCHCPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOT UM

Hcnoan3oBarh npu peueHuun
CTEPEOMETPUUYECKUX 3a1a4
IUTaHUMEeTpUdecKkue (PakThl U METO/IBL.
IIpoBoauTh JIOTUYECKU KOpPpPEKTHBIE
JIOKa3aTebHbIC paccyXaeHust npu
pelieHun CTEPEOMETPUUECKUX u
IUIAHUMETPUYECKUX 3a/1ad.

CpaBHMBaTh U AHAJU3MPOBATH PEAIbHBIC
CUTyallUM M BBISBISTH BO3MOXHOCTb €€
MOJACINPOBAHUA HAa SA3BIKEC TCOMCTpPUHU.
MoaeanpoBaTh pealIbHYIO CUTYalUIO Ha
SI3BIKE€ TEOMETPHUH U UCCJIeI0BATH
MOCTPOEHHBIE MOJIEIU, B TOM YHUCJIE U C
HCTOJIb30BaHHEM ammapara anreopsbl.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBbI
MpH PENICHUU 3a/ad.

I[MoayuyaTs npeacraBjieHne 0 TEOMETPUU KaK
0 Pa3BHUBAIOIICKCS HAYKE, UCCIIEAYIOIIEH
OKPY>KaloIIMi MUP, CBSI3aHHOM C peabHbIMU
00BEKTaMH, TOMOTAFOIIEH PEIINTh peaTbHbIC
’KU3HEHHBIE CUTYyallUM O POJIU CTEPEOMETPUH
B pa3sBUTHUHN COBPECMCHHBIX MHXXCHCPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUH




PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSTHOCTb U CTATUCTHUKA»

LEJIM U3YYEHMSA YYEBHOI'O KYPCA

YueOHblit Kypce «BeposiTHOCTH 51 CTAaTUCTUKA»
yIIIyOJIEHHOTO YPOBHS SIBJISICTCS MPOJIOIKEHUEM U Pa3BUTHEM
OJTHOMMEHHOTO y4YeOHOro Kypca YIiIyOJIEHHOTO YpOBHS
ocHOBHOM mikoibl. Kype npeanaznadex st popMHUpPOBAHUS Y
0oOydJarommxcss  CTAaTUCTHYECKOW KYyJNbTYPhl M TIOHHUMaHUS
pOJIM  TEOPUH  BEPOSITHOCTEH  KaK  MaTeMaTUYECKOIo
WHCTPYMEHTA TSl U3yYCHHS CITy9ailHbIX COOBITHI, BETUYUH U
IIPOLIECCOB. I[Ipy  um3ywenunm  Kypca  oOoramarorcs
MPEACTABIICHHUS] yYaIllUXcsli O MeToaax HCCITeTOBaHMSI
M3MEHYMBOIO MUpPa, Pa3BUBACTCS MOHUMAaHHE 3HAUYUMOCTH U
OOIIHOCTM MaTeMaTHYeCKMX  METOJOB  TIO3HAHHS  Kak
HEOTHEMJIEMON YacTH COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O
MHPOBO33PEHUSI.

Conepkanue Kypca HallpaBJIeHO Ha 3aKpervieHue 3HaHMM,
MMOJTYYEHHBIX TIPU HW3YYEHWH Kypca OCHOBHOW MIKOJBI M Ha
pa3BUTHE TIPEACTABICHUNA O CIydYalHBIX BEJIMYMHAX U
B3aMMOCBS3SIX MEXKy HUMH Ha BaXXHBIX MPUMEPax, CIOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKpYyXKarolero mupa. B pesynbraTte
y 00ydJaroniuxcsi TOJDKHO C(hOPMHUPOBATHCS MPEIACTABICHUE O
HauOosiee yNOTpeOUTENBbHBIX U OOIMX MaTeMaTHYEeCKUX
MOJIEIISX, HCITOJTB3YEMBIX TUTST OTIHICaHUS
AHTPOIIOMETPUUECKUX U JeMorpapuyeckux  BeJIUYHH,
MTOTPEITHOCTEN B pa3IMIHbIe poga  M3MEpCHHSX,
JUTUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOUCTB,
XapaKTePUCTUK MAaCCOBBIX SIBIICHHI W MIPOIIECCOB B OOIIIECTRBE.
VYueOHbIil Kypc siBisgeTcs: 6a30i 1711 OCBOCHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METO/JOB, HEOOXOAMMBIX CHEIHAINCTAM HE
TOJBKO  MHXXEHEPHBIX  CHEHUAIbHOCTEH, HO  Tak- XKe
COITMATBHBIX W TICUXOJIOTHYECKUX, IMOCKOJBKY COBPEMCHHBIC
oOllleCTBEHHbIE HAayKH B 3HAYUTEIBLHONH Mepe HCHOJIb3YIOT
ammapaTr aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYrO dYacTh
Kypca 3aHUMaeT OOCYKJIeHHE 3aKOHa OOJBIIMX YHCed —
(hyHIaMEHTAIIBHOTO 3aKOHAa  TNPHUPOABL,  HWMEIOIIETO
MaTeMaTH4YeCKyIo (GopMaIn3aLuIo.

B cooTBercTBMM C yKa3aHHBIMH IEISIMH B CTPYKType
ydeOHOro Kypca «BeposTHOCT M CTaTHUCTHKa» CpeIHen
IIKOJBI HAa YIIyOJIEHHOM YpPOBHE BBIJEICHBI OCHOBHBIC



comepxkarenbHble  auHUM:  «CiydailHple — COOBITHUS |
BeposATHOCTH» U «CiydyaliHble BEJIMYUHBI U 3aKOH OOJIBIINX
YHCEI.

[ToMUMO OCHOBHBIX JIMHHUH B KypC BKJIFOUYEHBI SJIEMEHTBI
Teopur rpaoB M TEOPUH MHOMKECTB, HEOOXOIUMBIE IS
MOJHOLIEHHOTO OCBOEHHMSI MaTepuajia JaHHOIo Y4eOHOro
Kypca U CMEXHBIX MAaTeMaTUUYECKUX YUE€OHBIX KYpPCOB.

Copepxanue muHun «CirydaitHble COOBITHS M BEPOSITHOCTI
CIYy>KUT OCHOBOW st (QOpMUPOBAHUSL TIPEJACTABICHUN O

pacnpeneeHun BEPOSITHOCTEM MEXTY 3HAYEHUAMHU
CIIy4alHbIX BEJIMYMH. BaXHYIO 4acTh B 3TOU COAEPKATEIBHOM
JUHUN 3aHUMAET U3y4YEHHUE r€OMETPUUECKOTO U

OMHOMHUAJIBHOTO  paclpefeleHuid W 3HaKOMCTBO C UX
HETIPEPHIBHBIMU aHAJIOTaMU — IMOKA3aTeIbHBIM W HOPMalb-
HBIM pacIipeeICHUsIMH.

Tembl, CBs3aHHBIE C HEOPEPHIBHBIMUA CIIyYallHBIMHU
BEJIMYMHAMHU u pacrpeneseHusIMH, aKIIEHTUPYIOT
BHUMAaHWE IIIKOJbHUKOB Ha OINWCAaHWUM W W3YYCHHH
CIIy4alHBIX SIBJICHUN C MOMOIIBIO HENPEPBIBHBIX (PYHKUUN .
OcHOBHOE  BHHMaHWE  yACISIETCS  IOKa3aTeIbHOMY U
HOPMAJIbHOMY pPacHpeleJICHUSIM.

B kypce mpemycMarpuBaeTCsi O3HAKOMHUTEIHHOE H3yUYCHHE
CBSI3U MEXAY CIIy4yalHbIMH BEJIMYMHAMU M OIMCAHUE 3TOU
CBSI3U C TMOMOIIbIO KO3(p(dUIMEHTa KOppEeIsAlUd U €ro
BHIOOPOYHOTO  aHajiora. OTH  3JIEMEHThl  COJAEpP>KaHMs
pa3BUBAIOT TemMy «JlmarpaMMbl pacCeMBaHMs», M3YyYCHHYIO B
OCHOBHOM IIIKOJIE, © BO MHOI'OM OIMPAIOTCS Ha CBEACHUS U3
KypCOB ajredpbl U r€OMETpUH.

Emé onun aneMeHT coaeprkaHusi, KOTOPBIM NpeiaraeTcs Ha
O3HAaKOMHUTEIFHOM  YpOBHE  —  IIOCIIEOBATEIbHOCTH
CIy4YalHBIX HE3aBHCHUMBIX COOBITHI, HAacTyNalIUX B
equHuIly BpemeHH. (O3HAKOMIIGHHE C pacrpeeleHueM
BEPOSATHOCTEH  KOJIMYECTBA  TAaKUX  COOBITMH  HOCHUT
pa3BUBAIOIIMK XapaKTep © SBISETCS AaKTyallbHBIM IS
Oynymux aOUTypHEHTOB, TMOCTYHAIOIMIMX Ha y4eOHBIE
CIIEMAIIBHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMH HayKaMH,
IICUXOJIOTUEN U YIIPaBICHUEM.

MECTO KYPCA B YUEBHOM IJIAHE

B yueOHOM rmane Ha u3ydeHMe ydeOHOro Kypca
«BeposiTHOCTP M CTaTUCTHKA» Ha YIIIyOJIEHHOM YpOBHE
oTBoAMUTCS | ydeOHBIH yac B HEJEII0 B TEUEHHE KaKI0ro



roaa obyudenusi, Bcero 70 y4eOHBIX 4acOB.
[UTAHWPYEMBIE TTPEJIMETHBIE PE3VJIbTATBI OCBOEHU A
PABOUYEN TTPOT'PAMMBI

(TTO0 TOJJAM OBYYEHUNA)

OcBoenue y4eOHOro Kypca «BeposTHOCTh M CTaTUCTHKa»
Ha ypOBHE cpeaHero oOmero oOpa3oBaHUsl  JIOJKHO
obecrieunBaTh  JOCTIDKEHHUE  CIEAYIOMIMX  MPEIMETHBIX
00pa3oBaTEIbHbBIX PE3YJIbTATOB:

10 kJace
e CBOOOJHO OIEPUPOBATH MOHATHAMU: Tpad, TUIOCKUH
rpad, cBA3HBIA Tpad, MyTh B rpade, MHemnb, UK,
JIEPEBO, CTCNECHb BEPIIWHBI, JACPEBO CIIyYalHOTO

AKCIIEPHUMEHTA.
e (CBOOOMHO oOmepupoBaTh TMOHSATHSIMHU: CIyYalHBIN
SKCIEPUMEHT (ompbIT), ciy4yaiiHoe coObITHE,

AJEMEHTapHOE ciydallHOe COOBbITHE (DJIEMEHTapHBIN
HCXOJ) CIIyYallHOTO OIBITA; HAaXOIUTHh BEPOSITHOCTH
COOBITHH B  ONBITaX C  PAaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH.

e Haxomute u GopMyaupoBaTh COOBITHS: MEpECEUCHUE,
o0beMHEHNE  aHHBIX COOBITHH, COOBITHE,
MIPOTHUBOIIOJIOKHOE JTAaHHOMY; HCIIOJIb30BaTh
quarpamMMbl - Diiepa, KOOPJIWHATHYHO MPSMYIO JUIS
penieHus 3a7ad; MOJIb30BaThCs (DOPMYIION CIIOKEHUS
BEPOSITHOCTEH JUUI BEPOSITHOCTEW JBYX U TPEX
CIIy9aiHBIX COOBITHH.

e OmnepupoBaTh ITIOHIATUSMH: YCJIOBHAasT BEPOSTHOCTb,
YMHOXKEHUE BEPOSTHOCTEH, HE3aBHUCHMBIE COOBITHS,
JIEPEBO  CIYyYalHOTO  AKCIEPUMEHTAa;  HaXOIUTh
BEPOSITHOCTA  COOBITUM C  TOMOIIBIO  TpaBWiIa
YMHOXKCHUS, nepeBa CIIy4aitHOTO OTIBITA,
HCMONIb30BaTh  (GOpMyJy  TOJHOH  BEpPOSTHOCTH,
dbopmyny baiieca mpu pernieHur 3adad; OMPEICIISITh
HE3aBUCUMOCTh COOBITHMH 1O (Qopmylie u 1O
OpraHW3alUy CIIy4aifHOTO SKCIIEPUMEHTA.

e [IpumMeHsATH W3ydYCHHBIE KOMOHWHATOpPHBIC (HOPMYIIBI
JUTSt MepeYUCICHUS AJIEMEHTOB MHOKECTB,
AJIEMEHTApHBIX  COOBITUH  CIIy4allHOTO  OMbITA,
pelieHus 3a1ay 1o TEOPUU BEPOSATHOCTEH.

e (CBOOODHO oOIEpUPOBATH IOHIATHUAMHU: OWHAPHBIN



CIly4allHbIM ONBIT (MCTBITAHHUE), yCOEeX U Hey/aua,
HE3aBUCHUMBbBIC HCOBITAHUS, CEpHUS  HCTIBITAaHUMN;
HaXOJWUTh  BEPOSITHOCTA  COOBITHH: B  cepuHu
WUCTIBITAHUW /10 TIEPBOrO  yCIiexXa; B CEpUH
WcoblTaHU bepHyJulM; B oONbITE, CBI3aHHOM CO
CIIy4ailHbIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH.

e (CBoOOIHO omepupoBaTh MOHATUSIMU: CllydaiiHas
BEJIMYMHA, PACIPEICIICHUE BEPOSITHOCTEN, AUarpaMmma
pacnpeneneHus, OWHapHas cly4yaiiHas BeJIMYUHA,
reoOMeTpUYECcKOe, OMHOMHAIBHOE pacTIpeieIICHHE.

11 kaace

e OmnepupoBaTb MOHSTUSIMMU: COBMECTHOE
pacnpeneneHue JIBYX CITy4alHBIX BEJINYWH;
HCTOJIb30BaTh TAOIUIly COBMECTHOI'O paclpeieieHUst
JIIByX  CIIy4dallHbIX  BEJMYUH  JJIsi  BBIJCIICHUS
pacmpesieieHus] KaKJO0M BEJIWYUHBI, OMNpeesIeHUs
HE3aBUCUMOCTHU CIIyYalHBIX BEJIUYHH.

e (CB0o0OOIHO OomEepuUpOBATH MOHITUEM MATEMATHYECKOTO
OKMJAHUS CIIy4yallHOM BEJIUYMHBI (paclpenesieHus);
MIPUMEHSATh CBOWCTBA MATEMaTHYECKOTO OXKHIAAHUS
MpU PELICHUH 3aJ1a4; BBIYUCIATH MaTEMaTHYECKOE
OXuJaHue OWHOMHUAJIBHOTO U T'€OMETPUYECKOTO
pacnpeaeeHu.

e (CBOOOMHO oOmEpuUpPOBaTh TMOHATHSIMHU: JHUCIICPCHS,
CTaHAAPTHOE OTKJIOHEHHUE CIy4YalHOU BEJIMYMUHBI;
NPUMEHSITh  CBOMCTBA  JUCIEPCHU  CIyYallHOU
BEJIMYMHBI (pacmpeiesieHus])) MOpH pelIeHUU 3a/ady;
BBIUUCIISITh JUCIEPCUIO M CTAaHAAPTHOE OTKJIOHEHUE
reo- METPUYECKOTO u OMHOMHATBLHOTO
pacnpeneeHum.

e Bplyucnarh  BBIOOpPOYHBIE  XapaKTEPUCTHUKU IO
JJAaHHOW  BBIOOPKE M OLICHUBATh XapPAKTEPUCTUKHU
reHepaibHOM COBOKYITHOCTH JAHHBIX MO BEIOOPOUYHBIM
xapakTepuctukaMm. OIEeHUBATh BEPOSITHOCTH COOBITHIA
Y TIPOBEPSITH MPOCTEUIIINE CTATUCTUYECKUE THUIIOTE3HI,
MOJIb3YSICh M3YYECHHBIMU PACIIPEICIICHUSIMH .

COJAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYUEHIA)
10 knacc

I'pad, cBs3HBIA Tpad, myTd B Tpade: HUKIBI U IICHH.
CrenieHp (BaJICHTHOCTH) BEpIIMHBL. ['padbl Ha TIIIOCKOCTH.
JlepeBbs.



CnyyaiiHple  SKCIIEpUMEHTBHI  (ONBITBI) W CIydailHbIe
coObITHS. DneMeHTapHble coObITHS (UCcXOJbl). BeposTHOCTH
ClIy4yaHOro coObITHS. BIHM30CTh 4acTOTBl U BEPOATHOCTU
coOpiTuii.  CiyyaliHble  ONBITBI C  PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu Haj COOBITUSIMH: TIepeceueHue, OObEeIUHEHUE,
MIPOTUBONOJIOKHBIE coObITUs. [narpammsl Ditnepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEN.

VYcnoBHas BEpPOATHOCTb. YMHOXKEHHE BEPOATHOCTEH. JlepeBo
ciyyalHOro »skcnepumenTta. Popmysna IMOJHOM BEPOSATHOCTH.
dopmyna baiieca. HesaBucumbie coObITHS.

bunapublii  ciydaiiHbIi ONBIT (KCHBITAHUE), YCIOEX U
Heynada. HeszaBucumble wucnbitanus. Cepus He3aBHUCUMBIX
HUCTBITAaHUN J10 TIepBoro ycnexa. [lepecranoBku u dakTopual.
Uucno coueranuit. Tpeyronbuuk Ilackans. @opmyna 6uHoMa
HeroToHa.

Cepust HezaBUCHMBIX ucnblTaHud bepHynnu. CioydaliHbIN
BBIOOP M3 KOHEYHOIN COBOKYITHOCTH.

Ciyuaiinas BenuuuHa. PacnpeneiieHue BepOATHOCTEM.
Huarpamma pacnpenenenus. Onepanuu Hajl Cly4alHBIMU
BenMuMHaMu. buHapHas cnydaiiHas BennuuHa. [Ipumepst
pacmpeneneHnii, B TOM  4YHUCJIE€  TEOMETPUYECKOEe U
OMHOMUAJIBHOE.

11 kaace

CoBmMmecTHOE pacnpeiesieHue IBYX CIyYailHbIX BEJIIHMYHH.
He3aBucumele ciydaliHble BEJIUYHUHBI.

MaremaTnueckoe OKHJJaHHUE CIly4alHOM BEJIINYUHBI
(pactipenenenusi). [Ipumepsl mpuMeHEHUS] MaTEeMaTHYECKOTO
oXXuJaHus  (cTpaxoBaHue, JoTepes). MaremaTuueckoe

OXKUIaHUE OuHapHOU Clly4aliHOU BEJIUYUHBI.
MaremaTtn4yeckoe OXHIAHUE CYMMBl CIIy4YalHBIX BEJIWYHH.
Marematuyeckoe 0KUJIAHUE FeOMETPUUECKOTO u

OMHOMUAIILHOTO PACIPEICICHUM.

Jucnepcuss W CTaHAApPTHOE  OTKJIOHEHWE  CIy4YalHOU
BEJIMYMHBI (pactipeneneHust). Hucnepcus OuMHapHOU
CIIy4alHOM BEJINYMHBI. MaremaTuueckoe OXXKUJIaHUE
MPOU3BEJACHUS U JUCIIEPCUSI CYMMBI HE3aBUCHUMBIX CITyYalHbBIX
BEJIUYUH. Hucnepcuss u CTaHZApTHOE OTKJIOHEHHE
OMHOMMAILHOIO pacrpenenenus. ucnepcus u cranmzapTHOE
OTKJIOHEHUE T€OMETPUUYECKOTO PACIPEAECIICHUS.



HepaBenctBo YeObiméBa. Teopema YeObimépa. Teopema
bepuymmu. 3akonH Oonbmux uwuced. BbeIOOpoOYHBIA MeTOx
uccinenoBaHuii. Beibopounsie xapakrtepucTuku. OlieHUBaHME
BEPOSITHOCTU COOBITHSL TIO BHIOOPOYHBIM JaHHBIM. [IpoBepka
MPOCTEUIIINX TUIIOTE3 c IIOMOIIBIO HU3YyYEHHBIX
pacnpeeneHum.

HenpepsiBHble ciiydalinble Beau4uHbl. [Ipumepsr. OyHKuusS
INIOTHOCTA  BEPOSATHOCTH  pacrpeneneHus. PaBHomepHOe
pacnpeneieHre M €ro CBOMCTBA. 3ajaudd, MPUBOIAILHE K
[OKa3aTeJIbHOMY pacHpeiesieHU0. 3ajadyu, HOPUBOIAIINE K
HOpMalbHOMY  pacnpeaeneHuro.  DyHKOUS  IUIOTHOCTHU
BEPOSITHOCTH  TOKA3aTEJIbHOTO pachpeieiaeHus, (yHKIUs
IUIOTHOCTA  BEPOATHOCTH HOPMAJIBHOIO  pacHpeieiIeHUs.
DyHKIUA IUIOTHOCTHU 51 CBOMCTBA HOPMAaJILHOI'O
pacrpeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHM.
3ajaun, npuBojsIIME K pacrnpeneneHuto Ilyaccona.

KoBapuanuss nByx ciydaiiHeix BenaunuuH. Koadduuument
nuHeWHoW koppensuuu. CoBMECTHbIE HAOMIOJAEHUs JBYX
BeJIMYMH.  BpiOOpouHbIi  KO3(PUUUEHT  KOppEJsIuu.
Paznuune MEXIy JIMHEWHON CBA3BID U MPUYHUHHO-
CIIEICTBEHHOM  CBs3b0. JIMHEWHas  perpeccus, MeETOJ
HauMMEHBIINX KBAaJpaToOB.



TEMATHUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUS)
10 kJjacc (He menee 35 4)

HasBanue
(Tembl) Kypca

(KOJIMYeCTBO YaCOB)

pasaena

OcHoBHOe conep:kanne

OcHOBHbBIE BUIbI ACATCJIBbHOCTH YYAIITUXCH

JJieMeHTbI TEOPHH

rpagos (3 1)

I'pad, cBsi3HBIN rpad,
IIPE/ICTABICHUE 3a/1a4M C IOMOLIBIO
rpada. CreneHb (BaJICHTHOCTD)
BepuHbl. [TyTh B rpade. Llenu u
UUKJIBL. ['padbl HA MITOCKOCTH.
JlepeBo ciydailHOTrO 3KcIepuMeHTa

IpencraBasitb 0ObEKTHI U CBSI3U MEXIY HUMH
¢ momouplo rpada, HaXOAUTh IyTH MEXIy
BepIInHaMu Trpada.

Bobieasite B rpade 1enu M LUKIBL

CrpouTth A€peBO MO OMMCAHUIO CIYYAHWHOTO
ONbITa, OMHCHIBATH CIIydailHble COOBITHUS B
TEepMHHAaX JepeBa.

Pemath 33724 ¢ MOMOIIbI0 TpadoB

Cuayyaiinble ONbITHI,

CrnyuaiiHble SKCIEPUMEHTBI

BoiaeasiTh 1 ONMUCHIBATH CIIy4YailHbIE

clIy4yaiHble (OmBITHI) U Clly4aliHbIE COOBITHSI. COOBITHS B CIIyYaiiHOM OIIBITE.

COOBITHA H DJieMeHTapHble cOObITUA (McX0bl). | POPMYJIHPOBATH YCIOBUS MPOBEICHUS

BEPOATHOCTH BepositTHOCTH cilydaiiHOrO COOBITHSI. | CIIy4allHOT'O OIIBITA.

coOBITHI BepositHocTH cOOBITHI B onibITax ¢ | HaXoauTh BEPOATHOCTH COOBITHUH B OIBITaxX C

G v PaBHOBO3MOXHBIMU PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU MCXOJaMU
3JIEMEHTAapPHBIMU COOBITHSIMU

Onepanuu Hax IIepeceuenue, oobequHenue | Ucmoab3oBarh  guarpaMMbl  DJiliepa U

MHOKeCTBAMHU H MHOKECTB 151 coObITHH, | BepOajbHOE OIMCaHue COOBITHIA pH

COOBITHSIMH. IIPOTHBOIOJIOKHBIE COOBITHS. | BBIMIOJHEHUH OTEPALMA HaJ COOBITHUSIMH.

Caoxenue u dopmyna cinoxeHus | OueHuBaThb N3MEHEHUE BEPOATHOCTEH

YMHOKeHHE BEPOSITHOCTEN VYcnoBHast | COOBITUH 1O Mepe HACTYIUIGHHMSI JPYTHUX

BEPOSAITHOCTEH. BEPOSITHOCTb. YMHOXKEHHE | COOBITUH B CIydyallHOM OIBITE.




YciaoBHas

BEPOSTHOCTEM. dopmyna

Pematn 3aJa4u, B TOM 4YHCJIC C UCITIOJIb30BAHUCM

BEPOSITHOCTD. yCcIIOBHOM BeposTHOCTH. DopMysia | JiepeBa CilydyailHOrO OmbITa, (hOPMYJI CIO0KEHUS U
He3aBucumeie IOJIHOW BEPOATHOCTH. DOpMyna | YMHOXKEHHUS BEPOATHOCTEHN
coObITHS (5 4) baiteca. HezaBucumebie coOBITHS
DJIeMEeHThbI Kom0OuHaTopHoe mpaBuiio DopMyJIMPOBATH u JTIOKa3bIBATh
KoMOuHaTOpuku (3 4) | ymHOxeHus. [lepecTaHOBKU 1 KOMOWHATOpHBIE (DAKTHI.
¢daxTopuain. Yucio coueTaHuil. Hcnoan3oBarb IIPaBUIO YMHOX€EHU,
Tpeyronbnuk Ilackans. @opmyna M3y4YeHHBbIE KOMOWHATOpHBIE (DOPMYIBI s
ounoma HrroToHa MepeynCIICHUs 3JIEMEHTOB pa3IUYHBIX
MHOXECTB, B TOM YHUCJIE DJIEMEHTapHbIX

COOBITHIA B CITy4aliHOM OIIBITE.

IMoab3oBaTbest GOPMYJION U TPEYTrOIBHUKOM
[Tackans nnsg onpenesieHus Yuciaa COYETaHUM.
IIpumensiTe hopmyiry 6mHoma HeroTona st
1peoOpa3oBaHMsT BBIPAKCHUI

Cepun
MOCJIeA0BaATEIbLHBIX
HCNBITAHUN.
HcenbITaHUusA
bepnysiu.
Cay4aiinblii BLIOOD
U3 KOHEeYHOIl
COBOKYITHOCTH

S 9)

bunapuplii  ciydyaliHBIA ~ ONBIT
(ucmiplTaHue), ycmex W Heyjaaua.
HezaBucumebie ucnbitanus. Cepus

HE3aBUCUMBIX  HCHBITAHUU 10
IIEPBOTO ycrexa. Cepust
HE3aBUCUMBIX WCTIBITAHUN

bepuymmu. CnydaliHblii BBIOOp W3
KOHEYHOU COBOKYITHOCTH.
[IpakTuueckas pabota c
HCTIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JINIL

Pa30ouBarh CIIOKHBIE  OKCIEpPUMEHTHI  Ha
OT/JEIbHbIE UCIIBITAHMUS.

Pemathb 3a1aun Ha NOUCK BEPOATHOCTEN
COOBITHIA B CEpUH UCTIBITAHUH [0 TIEPBOTO
ycIiexa U B cepusx ucnblTaHuil bepnyiu, a
TaK)Ke B OMNbBITAX CO CIIy4alfHbIM BEIOOPOM W3
KOHEUHOH COBOKYITHOCTH C MCIOJIb30BAHUEM
KOMOMHATOPHBIX (PAaKTOB U (GOPMYJI, B TOM YHUCIIE
B X0J1€ NPAKTUYECKON pabOThl C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIUNA




Cayuaiinbie
BeJIMYUHBI
U pacnpenesiaenus (16

1)

Cnyualinas BEJIMYHHA.
Pacnpenenenue BEPOSITHOCTEM.
Hunarpamma pacrpeneneHus.
Onepamun  Hajg  CIy4YallHBIMM
BEJIMUYUHAMMU. [Tpumepsnt
pacnpeeeHui. bunapnas
cllyvaitHast BEJIMYHHA.
['eomeTprueckoe pacrpenencHue.
buHoMuanbHOE  pacrmpeneneHue.
MaremMaTtnueckoe O’KUJIaHUE
CIIy4alHOU BEJINYUHBI.
CoBMeCTHOE pacnpeieeHue JIBYX
CIly4aiHbIX BEJIMYUH.
HezaBucumeie ClIy4JaiHble
BEJIMYUHBI. CaolicTBa
MaTEeMaTH4YECKOTO OXKWJITAHUS.
Marematuyeckoe 0XKUJIaHUE
OWHApPHOW CIIy9allHOW BEJIWYHHBI.
Marematuyeckoe 0KUJaHUE
TeOMETPUYECKOTO u
OMHOMHAIBLHOTO pacIpeaesICHH.
Hucniepcust U CTaHJIapTHOE
OTKJIOHEHHE. Hucniepcust
OMHApPHOW CIIy9allHOW BEJIMYWHBI.
CBoilicTBa JIUCIIEPCHUU.
MaremMaTtnueckoe O’KUJIaHUE

OcBauBaThb TOHATUS: Clly4daiiHash BeJIWYUHA,
pacmpenenenue, TabiuIa — pacrnpeiacieHusd,
JMarpaMma pacnpeieIcHus.

HaxoauTh 3HaYCHUSI CYMMBbI U IIPOU3BEICHUS
CIIy4alHBIX BEJIMYMH.

Crpourh OuHapHBIC pachnpeiciCHUs IO
OTIMCAHUIO COOBITUN B CITy4aWHBIX OIBITaX.
Crpouth M pacno3HaBaThb I'€OMETPUYECKOE U
OMHOMHAIIFHOE pacupeaeICHUs.
Pematn 3aa4M Ha
MaTEMaTHYECCKOTO OKHJAHHS.
CTpouTh COBMECTHBIC paCIIPEACIICHHUS.

BBIYUCIJICHHUC

H3yuars CBOMCTBA MaTEeMaTHUYIECKOTO
oxxumanug. Pemiare 3agaud ¢ OMOIIBIO
U3YUYEHHBIX CBOMCTB. ITo M3Y4YEHHBIM
dbopmynam HaXO0JIUTh MaTeMaTH4decKue

OXXMJIAHUS CIIy4alHBIX BEJIWYUH, MMEIOIINX
reoMeTpuyeckoe M OMHOMMAJIBHOE paclpe-

JACIICHUA

OcBaunBarhb IIOHATHSA JUCTICPCHUA,
CTaHAApTHOC OTKJIOHCHHUEC CﬂyqaﬁHOﬁ
BCIIMYHMHBI.

HaxoauTh IUCHEPCUIO IO PACIIPEICIICHHUIO.
M3yuyaTe cBOlCTBA IHCIEPCHUN.

[Io  wu3yueHHBIM  (QopMyJaM  HaXOAUTh
JIUCTIEpCHI0 OMHOMMAJIBHOTO paclpeeeHus, B




MMpOU3BCIACHUS u AUcricpcus
CYMMbI HE€3aBUCHMBbIX C.]'Iy‘-IﬁfIHbIX

BEJIMYMH. Hucnepcust
OMHOMMAIILHOTO pacIpeeICHHUs.
IIpakTnueckas pabota c
WCMOJIb30BAHUEM  BJIEKTPOHHBIX
TaOIIHL

TOM YHUCJIC B XOJI€C HpaKTH‘IGCKOﬁ paGOTBI

11 kaacc (e menee 35 )

HasBanmue
(Tembl) Kypca
(KOJIM4€eCTBO YacOB)

pa3aejia

OcHoBHOe cogepkaHue

OcHOBHbBIE BUABI JCATC/IBbHOCTH YYalIUXCH

3akon ooabmux | HepaBenctBo UYeOniméBa. Teopema | Pa3domparh Jq0Ka3aTenbCcTBa TEOPEM.
ymceJa (5 1) Yeoniméra. Teopema  bepuymnu. | OcBamBaTh BRIOOPOUHBIN METOJ UCCIIEIOBAHUM,
3aKkoH 00IBIINX quceNl. | B TOM YHCJIE B XOJI€ MPAKTUYECKON pabOThI
Br16opounsrii METO]
HUCCIIETOBAHUHN.
[IpakTuueckas padota ¢
HUCTIIOJb30BAaHUEM 3JIEKTPOHHBIX
TabIUII
DJIeMeHThbI I'enepanbHasgs coBokynHocTh H | OcBauBarTh MOHSITHUS: reHepajabHas
MaTeMaTU4eCcKoi ciay4aiiHas BBIOOpKAa. 3HAKOMCTBO | COBOKYITHOCTD, BBIOOpKa, BBIOOPOYHOE
CTATUCTUKH (6 1) c BBIOOPOYHBIMU | CpeIHEE U BHIOOpPOUYHAsT JUCIIEPCHS.
XapaKTEepPUCTUKAMMU. Onenka | BbIYHCJAATH BBHIOOPOYHBIE XAPAKTEPUCTHKH U

CPCAHCTO n JAUCTICPCUHA

Ha HMX OCHOBC OICHHBATb XapPaKTCPUCTHUKH




reHepanLHoﬁ COBOKYITHOCTH C

MMOMOIIIBIO BBIOOPOYHBIX
XapaKTEPUCTHUK. OuenuBanue
BEPOSTHOCTEN COOBITUI 1o
BBIOOpKE.

Cratucrtnueckas TUNIOTE3A.
IIpoBepka mpoCTENIINX TUIIOTE3 C
MOMOIIIBID  CBOMCTB  HM3YYE€HHBIX
pacipeneseHun.

[IpakTuueckas pabota ¢
WCIIOJIb30BAHUEM DJICKTPOHHBIX
TabJIHIL

T€HEPAIbHON COBOKYITHOCTH.

OcBauBaTh NOHATHS: CTATUCTHYECKAS
runote3a. OueHNBaTh BEPOSITHOCTb COOBITUI U
MIPOBEPSITH MPOCTEHIINE TUITOTE3bl HA OCHOBE
BBIOOPOYHBIX JIAHHBIX, B TOM YHCJE B XO/€
MPaKTUYECKON pabOThI

HenpepbiBHBIE
cJy4yaiiHbie
BeJIHYUHBI
(pacnpenesienus),
NoKa3aTeJbHOe

U HOpMAaJIbHOE
pacnpenenenus (4 4)

[Ipumepsl HEPEPBIBHBIX
CIIy4YalHbIX BeJIUYMH. OyHKIUS
IUIOTHOCTU BEPOSITHOCTH.
PaBHOMepHOE pacripeniesieHue.
[Ipumeps! 3a1a4, IPUBOIAIINX K
MOKa3aTeJIbHOMY U K HOPMAJILHOMY
pacnpenenenussm. OyHKIUA
IJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeIbHOTO PACIIpPEICICHHUS.
@yHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO pacupeeieHus

3HAKOMUTBCS TOHATHSIMM:  HEIpPEpPbIBHAsA
clly4aiiHast BEJIMYMHA, HENPEPBIBHOE
pacrnpeneneHue, byHKIHS IIJIOTHOCTH
BEPOSITHOCTH.

HaxoauTh BEepOATHOCTH COOBITHH TI0 JaHHOU
(YHKIIUU TIJIOTHOCTH.

3HAKOMHUTBCS ¢ NMOHATHSAMM. IOKAa3aTeIbHOE
pacrpeaeseHrue, HOpMaJibHOE pacIpeae/ICHUE.

BoiaeaaTs 1o OIIUCAHUIO Clly4alHbIe
BEJIIUYUHBI, pacnpeieieHHbIe o
MOKA3aTEIbHOMY 3aKOHY, MO HOPMAaJIbLHOMY
3aKOHY.

Pa36upares npumeps! 3a1a4, NIPUBOISILINX K
I10KAa3aTeJIbHOMY pacOpeaesICeHUIO U K




HOPMAJIbHOMY pPacIlIpe/IeJICHUIO

Pacnpenenienue
Ilyaccona
(2 9)

[TocnenoBaTenbHOCTh OJAMHOYHBIX
HE3aBUCUMBIX coObITHH. [Ipumep
3aJa4H, MPUBOIALIEH K
pacnpenenenuto Ilyaccona.
[IpakTrnueckas padora c
HUCTIOJIB30BAHUEM 3JIEKTPOHHBIX
TaOJINILL

BoiaeasiTh 10 ONMUCAHUIO CIIyYallHOTO OIbITa
BEJIMYMHBI,  paclpeiesieHHble IO  3aKOHY
IIyaccona. Pemiath 3amayu, B TOM YHUCJIE B
XOJe TMPAKTHYECKOW paboThl C MPUMEHEHHUEM
CTaHJAPTHBIX (PYHKIIUHA AJIEKTPOHHBIX TaOJIHIT

Casa3b MeKIY
CJIy4YaiiHbIMU
BeJMUMHAMH (6 1)

KoBapuamuss  1aByX  Ciy4aWHBIX
BEJIUYMH. Koadpurnuent
KOPPEJISILIUU. CoBmecTHBIC
HaOMIOAEHUST  JIBYX  BEJIHYHUH.
Bri6opounsrit ko3 urreHT
Koppenaiuu. Paznuume Mexmy

JIMHEWHON CBS3bI0 U IPUYUHHO-
CIICACTBCHHOM CBs3bI0. JIMHeiHas
perpeccusi. Ilpaktuueckas paborta
C HCIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOJIHI]

OcBauBaThb TIOHSITUS: KOBapHUarusi,
K03 UITUCHT KOPPEIISIUH, JIUHEHHAs
3aBUCHUMOCTb.

OueHuBathb Xapaxkrep CBSI3U MKy
CIy4aWHBIMH  BEJIWYMHAMH, HCXOAS U3
MIPUPOIBI JTAaHHBIX u BBIYHCIICHHBIX

xapaktepuctuk. Hcemoab3oBaTh JIHarpaMmbl
pacceuBaHus IJi1 HU300pa)K€HHUs] COBMECTHOI'O
pacceuBaHus JAHHBIX.

Haxoauth ko3pGUIIMEeHTH OCH AuUarpaMMbl, B
TOM YHCJIE B XOJI€ NPaKTUUECKON pabdoThl C
MIPUMEHEHHEM CTaHJIAPTHHIX (PyHKIMH

0O000menue
CHCTEMATH3ALUSA
3HAHUI

(11 q9)

IIpencraBmenne  JaHHBIX c
MIOMONIbI0 TAOJNMIl W JUAarpaMM,
onucareiibHasd CTaTHUCTHKA, OIIBITHI

C PaBHOBO3MOKHbIMHA
OJICMCHTApPHbBIMU CO6I>ITI/I$IMI/I,
BBIYHCJICHUC BepOHTHOCTef/’I

IToBTOpSITE W3y4eHHOE u BBICTPAUBATh
CHCTEMY 3HAaHHUI




COOBITHH c MIPUMEHEHUEM
dbopmyn u TpaduUecKUX METOIO0B

(KoopiMHaTHas npsiMasi,
JepeBo, IuarpaMmma Ditnepa),
Clly4yaiiHbIe BEJIMYMHBI "

pacnpeneneHus, MaTeMaTu4ecKoe
O0KHUJIAHUE CITYYaWHOUW BEJIMUYUHBI
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