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Pabouast mporpamma mo ydebHOMy mnpeameTry «Maremaruka» (yriryOJI€HHBIA YPOBEHB)
(mpenmeTHas obnacts «MaremaTnka U HHPOPMATUKay) (Jlajiee COOTBETCTBEHHO — IPOrpaMMa 1o
MaTeMaTHKEe, MaTeMaThKa) BKIIOYAET IMOSCHUTEIBHYIO 3allHCKy, COJepKaHue OOy4YeHHS,
IUTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS IIPOrPAaMMBI I10 MAaTEMaTHKE, TEMaTHIECKOE TUIAHUPOBAHHE.

[TosicHuTenpHast 3amMcKa OTpa)kaeT OOIIMEe LeIH M 3aJaud M3y4YeHHsS MaTeMaTHKH,
XapaKTEPUCTUKY TMCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3y4yeHHIO0 O0y4yarouIMMHCs, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakkKe MOAXOAbl K OTOOpY coIepXaHHUs, K OIpeIeiIeHHUI0
IUTAHUPYEMBIX PE3YJbTAaTOB U K CTPYKTYPE TEMATHUECKOI0 MJIaHUPOBAHUSI.

Copepxanue 00y4eHUs PACKPBIBAET COJEp KATENIbHBIC JIMHUU, KOTOPHIE MpEiararoTcs
JUIsL 0053aTEILHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Inanupyemble pe3yibTaThl OCBOCHUS TPOTPaMMBI 10 MAaTEMaTUKE BKJIIOYAIOT
JMYHOCTHBIE, METAlPEIMETHbIC PE3yNbTaThl 32 BECh MEPHOJA OOy4YCHHS Ha YPOBHE CpPEIHETO
obmiero oOpazoBaHUWs, a TAKXKE MMPEIAMETHBIC JOCTIKCHHS OOYYaIOMIErocs 3a KaXKIbIH TOJ
oOyueHusl.

HHOACHUTEJBHAA 3AIIMCKA

[IporpaMMa 1o MmaTemaTHKe YIiIyOJIEHHOTO YpPOBHS U1 OOYyYarolMXCs Ha YpOBHE
cpenHero obmiero obpaszoBanusi pazpadborana Ha ocHoBe PI'OC COO ¢ y4éToM COBpEeMEHHBIX
MHUPOBBIX TpeOOBaHUM, MNPEABABIAEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, U TPaaULUN
poccuiickoro odpa3oBanus. Peanuzaius nporpaMMbl [0 MaTeéMaTUKe 00ECIIeYMBAECT OBJIa/ICHUE
KJIFOUEBBIMH KOMITETEHLIUSIMHM, COCTABIISIIOIIMMU OCHOBY JUIsl CaMOPa3BUTHSL U HENPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOIO M I103HABATEIBHOIO Pa3BUTUS
JTUYHOCTH 00YYaIOIUXCSI.

B mporpamme mo martemMaTHKe YYT€HBl HACH M ToNoXeHus «KoHuenuuu pa3BUTHS
MaTemMaTuyeckoro oOpasoBaHusi B Poccuiickoii @enepanuun». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIENIIMH MaTeMaTHYeCKoe 00pa3oBaHue JIOJDKHO, B YaCTHOCTH, pelIaTh 3aqa4y oOecreyeHus
HEO0OXOIUMOTO0 CTpaHe Yncia 00yJaromuxcs, MaTeMaTHuecKas OJAr0TOBKA KOTOPBIX JOCTATOYHA
JUISL TIPOJIOJDKEHUS OOpa30BaHUS IO Pa3MYHBIM HAmNpaBlIECHUSM, BKIOYas TMperojiaBaHue
MaTeMaTHKH, MaTeMaTHYeCKHEe UCCIeI0BaHus, paboTy B cepe nHPOPMAITMOHHBIX TEXHOIOTHIA U
IpYruXx, a Takxke oOecrneueHus I KaXJI0ro o0ydYaroIlerocs BO3MOXKHOCTH JIOCTHKEHUS
MaTeMaTUYeCKON MOJrOTOBKM B COOTBETCTBUHM C HEOOXOIUMBIM €My ypoBHeM. MmeHHO Ha
pelIeHre ITUX 3a]a4 HalleJIeHa IporpaMMa 1o MaTeMaTHKe YriyOJEHHOTO YpOBHSI.

B osmoxy mumdpoBoit Tpanchopmammu Bcex cdep UEITOBEUECKOW eATEeThHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 03 XOopolled MaTeMaTH4ecKOi
MOJATOTOBKU. ITO 00YCIIOBICHO TEM, YTO B HAIIIM JTHU PACTET YMCIIO CHEIHATLHOCTEH, CBI3aHHBIX
C HETMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe dKOHOMHKH, U B OHW3HECe, U B
TEXHOJIOTHYECKUX O00JIacTAX, W Jake B TrymMaHuTapHbix cdepax. Takum obOpa3zom, Kpyr
oOyJaromuxcs, sl KOTOPBIX MaTeéMaTHKa CTAHOBHUTCS 3HAUYHMMBIM MPEAMETOM, (yHIaMEHTOM
o0pa3oBaHMs, CYIIECTBEHHO pacuiupserci. B Hero BXOOIT He TOIbKO oOydaromuecs,
TJIAHUPYIOIINE 3aHUMAThCS TBOPUYECKON M UCCIIE0BATENBCKOM paboTOM B 00J1aCTH MaTEeMAaTHKH,
nHpopmaTuku, GU3UKHU, IKOHOMHUKHU U B IPYTUX 00IACTSIX, HO U T€, KOMY MaTeMaTHKa HyXHa JIJIs
HCIIOJIb30BaHUs B PO(deccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknanHas 3HAUUMOCTh MAaTEMaTUKH OOYCJIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTAlIbHBIE CTPYKTYPHI HAIIEro MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJTUYECTBEHHBIC
OTHONICHUS, PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTETOPUH HEOMPEIEIEHHOCTH, OT MPOCTEHIIIHNX,
YCBaMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, 1O TOCTATOYHO CIIOKHBIX, HEOOXOTUMBIX ISt



pa3sBUTHsI HAy4YHBIX U TEXHOJOTMYECKUX HUAEH. be3 KOHKpETHBIX MaTeMaTH4eCKUX 3HAHUH

3aTpyJHEHO TOHHMMAaHUE IPUHIUIIOB YCTPOMCTBA U MCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH,

BOCIIPHATHE M HMHTEPIIPETAlUs PazHOOOPa3HOH COLMANIBbHOM, YKOHOMUYECKOH, MOJUTUYECKON

uHpopmanuu, Masod3(peKkTrBHA MOBCETHEBHAS PAKTUYECKas IeATeIbHOCTh. Bo MHOTHX cepax

npoeCCHOHATIBHON JIeATENBHOCTH TPEeOYIOTCS yMEHHUS BBIIOJHATH PACYETHI, COCTABIIATH

QITOPUTMBI, NPUMEHATh (HOPMYJIbI, MPOBOIUTH I'€OMETPUUECKUE H3MEPEHHUs U IOCTPOCHMS,

yuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATh U IPEICTABIATH MHGOPMALMIO B BHUJEC TaOJIMIL,

JarpaMm M rpaukoB, IOHUMAaTh BEPOSITHOCTHBINA XapaKkTep ClydalHbIX COOBITHIA.

OnHOBpEMEHHO C pacliupeHueM cdep NPUMEHEHHs MaTeMaTUKd B COBPEMEHHOM
oOrmiecTBe BCE O0s1ee BaXKHBIM CTAHOBUTCS] MAaTEMATUYECKHI CTHIIb MBIIIJICHUS, TIPOSIBIISTIOLIHIACS
B ONpE/IEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiecce n3yuyeHus MaTeMaTUKU B apceHasl IPUEMOB
Y METOJIOB MBIIIJIEHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAKOTCS MHAYKLUS U JAE€TyKIUS,
o0o0mIeHne W KOHKPETH3allMsi, aHalIW3 M CHHTE3, KiacCH(UKamuss W CHCTEMaTH3allus,
abctparupoBaHue M aHanorus. OOBEKThl MaTEeMaTHUECKUX YMO3AKIIOYEHUH, IMpaBWia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHYECKUX MOCTPOCHUH, CLIOCOOCTBYIOT BBIpaOOTKE
yMeHusi (GpopMysInpoBaTh, 0OOCHOBBIBATh U JIOKAa3bIBATh CYKICHHS, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUI CTUJIb MbIIIeHUA. Benyiias poib NpUHAAICKUT MareMaTHKe B (POPMUPOBAHUU
ITOPUTMUYECKOW KOMIIOHEHTBI MBIIUJIEHUS U BOCIUTAHUM YMEHHUI eHCTBOBATh 10 3aJaHHBIM
aJIropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYUPOBATh HOBbIE. B mporuecce pemieHus
3a/1a4 — OCHOBBI JUIsl OpTraHU3aIMK y4eOHOMU 1eATEIbHOCTH Ha YPOKAaX MAaTEMAaTUKHU - Pa3BUBAIOTCS
TBOpYECKasl U MPUKIIAHAS] CTOPOHBI MBIIIIJICHUS.

OOyuenne MarteMaTuke Ja€T BO3MOXHOCTb pa3BUBaThb y OOYyYarOIUXCS TOYHYIO,
palMOHATBHYI0 U MH(GOPMATUBHYIO PeUb, YMEHUE OTOMpATh Hanbosee MOAXOIAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CcpelcTBa JUIs BBIPAKEHUS CYXIECHHUM W HaIATHOIO HX
IIPE/ICTaBICHMUS.

Heo6xoauMbpIM KOMIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBISETCS
oOmiee 3HAKOMCTBO C METOJAaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTABICHUE O IMpEeIMEeTe U
METOJIe¢ MaTeMAaTHUKH, €ro OTJIWYMSIX OT METO/JOB E€CTECTBEHHBIX M T'YMaHUTApHbIX HayK, 00
OCOOEHHOCTSIX NMPUMEHEHHS] MaTEMaTUKU JUIsl pEIICHUs] HAYYHbIX U MPHUKIAIHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTu4eckoe 00pa3oBaHUe BHOCUT CBOM BKJIaJ B (POPMHPOBAHUE OOIIEH KyIbTYpPbI
4eJI0BEKA.

W3yuenne MaTeMaTHKU CIIOCOOCTBYET 3CTETMUYECKOMY BOCHHMTAHHUIO  YEJIOBEKa,
NOHMMAHHUIO KpacoTbl M  M3SALIECTBA MAaTEMATUYECKUX  PACCYKIEHUH, BOCIHPUATHUIO
reoMeTpruuecKux (hopM, yCBOCHHUIO UJIed CUMMETPHUH.

[IpuoputerHbiMu 1enAMU 00yueHHst MmateMatuke B 10 kjacce Ha yriyOJa€HHOM ypoBHE
IPOJIOJIKAIOT OCTaBAThCS:

v' (opMHpOBaHUE [EHTPATHHBIX MATEMATHUCCKUX MOHSITHI (YKCII0, BETMYMHA, T€OMETPUIECKAsT
durypa, nepeMeHHasi, BEpOSTHOCTb, (YHKIIUS, IPOU3BOIHAS, UHTErpaji), 00eCIeurnBaIOIMINX
IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00y4aOLIXCS;

v’ mojBefieHHe OOYYAOMIMXCsl HA JOCTYITHOM JUIS HHUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTHKU M OKPYXAlOIEero MHpa, MOHMMAHUIO MaTEeMAaTUKU KaK 4acTHU OOIIeH KyJIbTyphl
4eJI0BEYECTBA;

v/ pa3BUTHE MHTEUICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH O0YYarOMIMXCsl, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEOBATENLCKUX YMEHUN, KPUTUYHOCTU MBILUICHHSI, HHTEPECA K U3YUYEHUIO
MaTeMaTHKH;



v’ (popmupoBaHne (YHKIHOHATBHOW MATEMAaTHYECKOW TPaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTEMaTUYECKHE AaCTEKThl B PEAJbHBIX JKU3HEHHBIX CUTYalUSAX U MPU U3YYECHUU IPYTHX
y4eOHBIX PEAMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX HA
A3bIKE MAaTEMaTUKU U CO3JaBaTb MaTEMAaTUYECKUE MOJIENH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKUd  ammapaT  JUIsl  pEIIeHUs  IPaKTHUKO-OPUEHTUPOBAaHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATDH MOJIYY€HHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSMHU cOJepKaHUusi mMareMatuku B 10 kiacce yriyOia€HHOro ypoBHs
ABISAIOTCA: «Huca ¥ BIYUCICHUSNY, «Anredpa» («Anredpandeckre BoIpaxeHUs», «Y paBHEHUS U
HepaBeHCTBa»), «['eomerpusi» («I['eomerpuueckue GUrypbl U UX CBOWCTBay»), «BeposTHOCTH U
CTaTUCTHKAY. J[aHHBIC IMHUU PA3BUBAIOTCA MAPATUICIBHO, KK/1asi B COOTBETCTBUH C COOCTBEHHON
JIOTUKOM, OJIHAKO HE HE3aBUCHMO OJHA OT APYroil, a B TECHOM KOHTaKT€ M B3aUMOJCHCTBUM.
Kpome 3Toro, ux 00beIUHSET JJOTHYecKast COCTABIISIONIAs, TPAIUIIMOHHO PUCYIIAs MaTeMaTHKE
¥ IIPOHU3BIBAOIIAS BCE MAaTEMAaTHIECKHE KYPCHI U cojiepkaTenbHbIe TUHIHA. CHOpMyIHpOBaHHOE
Bo OI'OC COO TtpeboBaHME «yMEHHE OIEPUPOBATH MOHITUSIMH: OIpEAeTICHHE, aKCHOMa,
TeopeMa, CIIeJICTBHE, CBOWCTBO, MPHU3HAK, JI0KA3aTeIbCTBO, PABHOCWIbHBIE (DOPMYITHPOBKH,
yMmeHue (HopMynupoBaTh 0OpAaTHOE U MPOTUBOIIOIOKHOE YTBEPKICHHE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ MaTeMAaTUYECKON MHAYKIUHU, IPOBOAUTH JIOKa3aTeIbHbIC
paccyXAeHMsl NpU PEUIeHUM 3a/ad, OLIEHMBAaTh JIOTMYECKYIO IPaBWIBHOCTh PACCYXIACHUI»
OTHOCHTCS KO BCEM y4eOHBIM Kypcam, a (HOpMUPOBAHHE JIOTHIECKUX YMEHHUN pacTIpeIeisieTcs 10
BCEM TojlaM OO0YYCHHSI Ha YPOBHE CPEIHET0 001Iero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTuka siBiseTcsi 00sA3aTeIbHBIM MPEAMETOM Ha
JaHHOM YpoBHe oOpa3zoBanus. HacTosieil mporpamMMoil mo MareMaTHKe IMpeaycMaTpuBaeTcs
u3ydeHue yueOHoro mpenmera «MaTemaThka» B paMmMkKax TpEX yuyeOHBIX KypcoB: «Anredpa u
Hayajla MaTeMaTU4yecKoro aHamuza», «l'eomerpus», «BeposSATHOCTP M  CTATUCTUKAa.
dopmMupoBaHUe JOTHYECKHX YMEHHUI OCYIIECTBISETCS Ha MPOTSHKEHUH BCEX JIET OOy4YeHHs Ha
YPOBHE CpeaHero olmiero o0pa3oBaHus, a JIEMEHThI JOTMKH BKIIIOYAIOTCS B COJEpKAaHUE BCEX
HAa3BaHHBIX BBIIIE YYCOHBIX KYPCOB.

OO111ee KOJIMYECTBO YacoOB, HAMPABICHHBIX HA W3YYEHHE MAaTEMAaTHKH Ha yriyOJeHHOM
ypoBHe B 10 kacce — 272 yaca (8 4acoB B HE/IEIIO).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 MATEMATHUKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueOHOro npeameTa «MareMaTuka» Ha YPOBHE CpeHEro o01iero oopa3oBaHus
(yrOymneHHbIli  ypOBEHB) JOJDKHO OO0ECIEYNTh JOCTHIKEHHE CIIEAYIONUX JIMYHOCTHBIX,
METamnpeIMETHBIX H MPEJIMETHBIX 00pa30BaTEILHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI

JIngHOCTHEIE pe3yibTaThl OCBOCHUA yqe6H0r 0 IIpeamMcTa «Marematuka» JIOJDKHBI
OTpa)XaTb T'OTOBHOCTb H CIIOCOOHOCTH 06yqa101u1/1x051 PYKOBOACTBOBATLCH C(I)OpMHpOBElHHOfI
BHYTpCHHCﬁ i (0K} 40005 (S) JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHCHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yﬁe)i(,[[eHPIﬁ, COOTBCTCTBYHOIIUX  TPpAaAUIHWUOHHBIM  [ICHHOCTIM pOCCHfICKOTO O6IJ_ICCTBE[,
paClIupCHUC KU3HCHHOI'O OIIbITa W ONbITa JACATCIBHOCTU B ITPOLCCCC pCain3allid OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCITMTATEIbHOM JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1. TpaXXJaHCKOT'O BOCITUTAHUA:



e CchOPMUPOBAHHOCTh TPAKIAHCKOW IMO3MIIMH  OOYdYaIOIIErocs KaK AakTUBHOTO W
OTBETCTBEHHOI'O 4YJIEHA POCCHUHCKOro OOIIEeCTBa, NPEJCTABICHHE O MaTeMaTHYeCKHX
OCHOBax (YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP TPaKIaHCKOTO
oOmiectBa (BbIOOPHI, ONPOCHI U JPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIIbLHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIUSIMH U HA3HAUCHUEM;

. IATPUOTUYECKOTO BOCIIUTAHUSL:

e chOpPMUPOBAHHOCTh POCCUMCKON I'Pa)1aHCKON MIEHTUYHOCTH, YBAKECHUS K MPOILJIOMY U
HACTOALLEMY POCCHUHCKOM MAaTEMAaTUKH, ILIEHHOCTHOE OTHOLICHHE K JOCTHKECHUSIM
POCCUHCKHX MAaTEMAaTUKOB U POCCUKMCKONM MATEMAaTHUYECKOM LIKOJIbI, UCIIOIb30BAHUE 3TUX
JOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH;

. TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHS:

® OCO3HAaHWE JYXOBHBIX LIEHHOCTEH  POCCHUHCKOrO  Hapoaa, chHOPMUPOBAHHOCTD
HPAaBCTBEHHOIO CO3HAHUA, O3THYECKOIO TIOBEIACHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTIOCTUKEHUN HAYKU U JIESITEIBbHOCTHIO YYEHOI0, OCO3HAHKE JINYHOTO BKJIAA
B [IOCTPOEHHE YCTONUMBOIO OYAYyLIETro;

. 3CTCTUYCCKOI'O BOCIIMTAaHH A

® HCTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOUask ICTETUKY MAaTEMATUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PELICHUH, pacCyKICHUI, BOCIPUUMYMBOCTh K MaTeMaTHYECKUM
acIeKTaM pa3IMYHBIX BUJIOB UCKYCCTBA;

. (PU3UYECKOro BOCIIUTAHUS:

e CchOPMUPOBAHHOCTh YMEHUSI IPUMEHATh MATEMAaTUUYECKUE 3HAHUS B HHTEpecax 30pOBOTO
u Oe3omacHoro o0pasa jKM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3710pOBOE
nuTaHue, cOANaHCUPOBAHHBIM pEXHUM 3aHATUN M OTAbIXa, pEryisipHas (uznyeckas
aKTUBHOCTb),  (hU3MYECKOe  COBEPILIEHCTBOBAHWE  TPU  3aHATHSIX  CHOPTHUBHO-
0370POBUTEIBLHON JEATENBHOCTBIO;

. TPYAOBOT'O BOCIIUTAHUS:

® TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOJIIOOMS, MHTEPEC K pa3InYHbIM cepam
npoeCCHOHATIBHON JEATENbHOCTH, CBA3aHHBIM C MAaTeMaTUKOM U €€ NPUIIOKEHUSIMHU,
YMEHHE COBEpUIaTh OCO3HAHHbIM BbIOOp Oynymied mnpodeccun H  peaaru30BHIBATH
COOCTBEHHBIE >KU3HEHHBIE IUIaHBbl, TOTOBHOCTb U CIIOCOOHOCTh K MaTEMaTHYECKOMY
00pa30BaHMIO M caMOOOPAa30BaHMIO HA MIPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY
YUYaCTHIO B PEILICHUU MPAaKTUUECKUX 3a7a4 MaTeMAaTUYECKOM HallpaBIeHHOCTH;

. OKOJIOTHYECKOI'O BOCIIMTaHUA .

¢ copMHUPOBAHHOCTH 9KOJIOTMYECKON KYJIBTYpBHI, NOHUMaHHe BIIMSIHUS
COLIMAJIbHOOKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHME MPHPOJHON M COLMAIBLHOW Cpelibl,
OCO3HaHHUE TI100aTbHOI0 XapaKTepa HKOJIOITHYECKUX MPo0IeM, OpUeHTAIHs Ha IPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM [UIsl pelleHus 3agad B o0JacTu OKpyXarouled cpenpl,
IUTAHUPOBAHHUE TIOCTYNKOB M OIEHKHM UX BO3MOXKHBIX TMOCJHEICTBUN IS OKpYXKarouieu
Cpelibl;

. IEHHOCTU HAy4YHOT'O MO3HAHUS:

e c(OpMHUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHOW NMpPaKTUKH, MOHMMAaHHE MAaTeMaTH4YeCKOM HAyKH Kak
cdepbl YeIOoBEUECKON AEATENbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYUMOCTH Ul Pa3BUTHA
LUBWIN3ALUK, OBJIQJCHUE SI3BIKOM MaTE€MaTUKM W MaTeMaTH4YecKOH KyJIbTYpOH Kak



CpE€ACTBOM ITO3HAHUA MHUPA, TOTOBHOCTH OCYHICCTBIIATH IMMPOCKTHYIO U UCCIICA0BATCIIBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJJMETHBIE PE3VJIbTATbDI

B pesynbrate W3ydeHHs MaTeMaTHKH Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs Y
oOyuaromierocsi 0yayt chopMupoOBaHBI MMO3HABAaTEIbHBIC yYHUBEpCalIbHbIE ydeOHBbIE NEHCTBHA,

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘-Ie6HLIe HGI;'ICTBHSI, PCryJIATUBHBIC YHUBCPCAJIILHBIC

y‘Ie6HBIe I[CﬁCTBPIH, COBMECTHAaA ACATCIBbHOCTD.

ITO3HABATEJIBHBIE YUEBHBIE IEUCTBUA
bazoBnbie bazoBbie PaGora ¢
JIOTUYECKHE IEUCTBUS HCCIIEI0BATEIIbCKUE uHpopManuei
JIeUCTBUSA
BBISIBJISITH u XapaKTEPH30BaTh | UCIOJIb30BaTh BOMPOCHI KaK | BBISBIATH JI€(PUITUTHI
CYLIECTBEHHbIE MPU3HAKK | UCCIIEIOBATEIbCKUI UH(pOpMaLKH,
MaTeMaTH4YeCKUX OOLEKTOB, MOHATHIA, | KHCTPYMEHT no3Hanus, | AAHHbIX,
N HEOOXOIMMBIX JUISt
OTHOIICHUH  MEXIy  MOHATHAMH, | OPMYIUPOBaTH BOMPOCHI,
OTBETa Ha BOIIPOC H
dbopMynHupoBaTh onpeneneHus | puxcupyromme JUIS PELIICHHS 3814
TTOHSTHH, yCTaHaBJIUBATh | IPOTUBOpPEUHE, MPOOIEMY, BBIOMPAT
CymeCTBeHHLIfI IIPU3HAK | YCTAHABJIMBATL HCKOMOC H I/IH(I)OpMaI_II/IIO u3
KJIaccupuKaluv, OCHOBAaHHS  JUIS | JAHHOE, dbopmMupoBarh | HCTOYHUKOB
0000IIEeHNST U CpPaBHEHUS, KPUTEPHUM | TUTIOTE3Y, apryMeHTUpoBars | Pa3IMIHBIX THIIOB,
MIPOBOJUMOTO aHAJIN3a; CBOIO TTO3UIINIO0, MHEHUE; aHaT3NPOBATD,
CUCTEMaTU3UpOBaTh U
BOCIIPUHUMATh, (OPMYITHUPOBaTh | | MPOBOAUTH CAMOCTOSATEIHHO
. WHTEPIPETHUPOBATH
peoOpa3oBHIBATH CYXKIEHUS: | CIUIAHUPOBAHHBII MHDOPMAIITIO
YTBEPAUTENbHBIE M OTPULATENbHBIE, | SKCIIEPUMEHT, Pa3IMYHBIX BHIOB W
€IWHUYHBIC, YaCTHBIE W  OOIIWe, | UCCIeIOBaHUE 1o | opm mpeacTaBIeHus;
YCIIOBHEIE; YCTAHOBJICHUIO CTPYKTYpHUPOBATh
BBISBJIATH MareMaTH4eCKHe | 0COOEHHOCTEM uH(popMmaIuio, .
1} TaBJISATh B
3aKOHOMEPHOCTH, B3aMMOCBSI3M U | MAaTEMarH4eCcKoro OOBEeKTa, peae ce
pas3nuuHbIX  (popmax,
npoTuBopeurs B (dakTax, [TaHHBIX, | SIBICHUS, npoiiecca,
| mnmrocTpupoBarb
HAONMIONIGHUAX U YTBEPIKICHUSX, | BBIABICHUIO 3aBUCUMOCTEH rpadHuecKy;
npeasiaraTb KpUTEPUU ISl BBISIBICHUS | MEXIY OOBEKTAMH, | OI[eHUBATH
3aKOHOMEPHOCTEN 1 MPOTHUBOPEUHIA; SIBJIICHUSIMU, TIPOLIECCAMH; HAIEKHOCTD
Jcjarb BbIBOAbI C HMCIIOJB30BAHHUEM | CAMOCTOATCIHBHO PIH(bOpMaI_II/II/I 1o
3aKOHOB JIOTHKH, JEAYKTHBHBIX | | (QOPMYIUPOBATH OOOOIIEHUS | caMOCTOSTEIbHO
HMHAYKTHBHBIX WO?&&KJ’IIO‘-IGHHIZ, MU BBIBOABI IO pE3yJIbTaTaM C(I)OpMyJIHpOBaHHBIM
YMO3aKJIFOUEHUH 110 aHAJIOTHH; NPOBEIEHHOTO HAOJIONCHNS, | KpUTEpHsM,
MPOBOJUTH CaMOCTOSITEIIBHO | MCCIIC/IOBAaHNs,  OLCHUBATE | c(hopMyITHPOBAHHBIM
JI0OKa3aTeIbCTBA MaTeMaTH4eCKUX | JOCTOBEPHOCTh CaMOCTOSTEILHO.
yTBEpKJIEHUU  (IpsIMble U OT | MOJIyYEHHBIX PE3YIbTaToB,
MIPOTUBHOTO), BBICTPAUBaTh | BBIBOJOB U 00OOIICHMIA;
apryMEHTAallUI0, MPUBOJUTH MPUMEPHI | MPOTHO3UPOBATH
U KOHTPOPHUMEPHI, OOOCHOBBLIBATH | BOBMOKHOE pa3BUTHE
COOCTBEHHBIC CYXK/ICHUS U BHIBOJIBI; nporecca, a TaKxke




BbIOMpPATh croco0 pemeHust y4eOHOW | BBIABUTaTh IMPEINOI0KEHHUS

3ajaun  (CpaBHUBaTb  HECKOJBKO | O €ro pPa3BUTUU B HOBBIX

BapUaHTOB  pEIICHUs,  BBIOMPATH | YCIOBHSIX.

HaumOojee MOAXOAAIUN ¢  y4ETOM

CaMOCTOSTEIILHO BBIJICTICHHBIX

KpUTEpHEB).
KOMMYHUKATHUBHBIE YHUBEPCAJIBHBIE YUEBHBIE JENCTBUA:

BOCIIpUHUMATh U (bOpMyJII/IpOBaTB CYXXICHHA B COOTBCTCTBUH C YCIOBUAMHU U LECIAMU 06H.[CHI/I$I,

sICHO, TOYHO, I'PAaMOTHO BbIpaKaTb CBOKO TOYKY 3pPCHUA B YCTHBIX U IMHUCBMCHHBLIX TCKCTAaX,




I[MPEAMETHBIE PE3VYJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOrPaMMBI 110 MaTeMaTHKe Ha 0a30BOM YpPOBHE Ha
YPOBHE CpEAHEro 0011ero oopa3oBaHus IPEACTABICHbI 10 TOAaM 00yUYeHHs B paMKaX OTIEJIbHBIX
y4€OHBIX KypCOB B COOTBETCTBYIOLIUX pa3/iesiax MporpaMmbl 10 MaTEMaTHKE.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

HHOACHUTEJBbHAA 3AIINCKA

VYuebHblil Kypc «Anredpa M Hayajla MaTEeMAaTHYECKOTO aHAIU3a» SBIAETCS OJIHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHEero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00€CIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C IPYTroif CTOPOHBI, POPMHUPYET JOTHUYECKOe U aOCTPAKTHOE MBIIIJICHHE 00YJYarOIIUXCs
Ha ypOBHE, HEOOXOJUMOM JJisi OCBOCHHS y4EOHBIX KypcOB HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPHUH, CIIOBeCHOCTU. B pamkax ydeOHOro kypca «Anredpa M Hayaisa MaTeMaTUYECKOTO
aHaM3a» O0y4aroluecs: OBIA/ICBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKH, KOTOpas
bopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTHUYECKON (hopme.

VY4eOHbIil Kypc anreOpbl U Hadajl MaTEeMaTHYECKOTO aHaM3a 3aKJIa/JbIBACT OCHOBY JJIS
YCIICIIHOTO OBJIAJICHHUS 3aKOHAMH (DU3UKH, XUMHH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHIIHNA
HKOHOMHKH U OOIIECTBEHHOH KU3HU, ITO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BATh MX B NOBCEAHEBHOH XKM3HU. B Toxe
BpeMs OBJIajIeHHE aOCTPaKTHBIMHM U JIOTMYECKHU CTPOTMMH MATEMAaTUYECKUMHU KOHCTPYKIMSIMHU
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPIKICHUS,
UCIMOJIb30BaTh O00OOIIEHNEe M KOHKPETHU3allMio, aOCTparMpoBaHUE M aHAIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIUIEHHE.

B xome m3yueHust anreOpbl M HadaJl MaTEMAaTHYECKOTO aHAlM3a Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHus OOyYarolmMecs IMOJYy4YalOT HOBBIM OMBIT PEUIEHUs MPUKIATHBIX 3aaad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKMX MOJENeH  pealbHbIX CHTyallud W
UHTEPIpPETAlNM  TIOYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MNpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTeMaTHYECKHUMHU
OTKPBITUSIMU M UX aBTOPAMH.

VY4eOHblii Kypc anreOpbl U Haual MaTeMaTHYeCKOro aHaliu3a 00JajaeT 3HAYUTEIbHBIM
BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBI peanu3yercs Kak uepe3 ydeOHBIH MaTepual,
crocoOcTByIONMI (POPMUPOBAHNUIO HAYYHOTO MUPOBO33PEHUS, TaK U yepe3 cnerupuKy yaeOHoi
NeSITeIbHOCTH,  TPeOyIOmeH  caMOCTOSITETBbHOCTH,  aKKypaTHOCTH,  IPOJOJKHTEIBHOM
KOHIICHTPAIIMH BHUMaHUs 1 OTBETCTBEHHOCTH 3a TIOTYYCHHBIN pe3yIbTarT.

B ocHOBe MeTomuku oOydeHHs anreOpe W HadallaM MaTeMaTHYecKOro aHajn3a JICKHUT
JEeSTEIIbHOCTHBIN MPUHIUT O0yUEHUSI.

B crpykType mporpamMmbl 1o anreOpe W HadajgaM aHalu3a BBIIEISIOTCS CIEIYIOIIHe
COJIepKaTeNbHO-METOANYECKHe JHHUM: «Uucna u BeUUCIHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEHHUS U HEpaBeHCTBa», «Hauama mareMaTuyeckoro aHammsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE cojiepKaTelbHO-METOIMYECKHUE JIMHUM H3y4aroTcs Ha MPOTSDKEHUH JBYX JIET
00y4YeHHUs1 Ha ypOBHE CpeaHEro OOIero oOpa3oBaHUs, €CTECTBEHHO JOIONHSISA JIpYyr Apyra u
MOCTENIEHHO HACHIIIAsCh HOBBIMHM TE€MaMHU W paszjenaMu. JlaHHBbIA yueOHBIH Kypc SIBISETCS
MHTETPaTUBHBIM, TOCKOJbKY OOBbequHSET B ceOe colepsKaHWe HECKOJIbKMX MaTeMaTHYeCKUX
JTUCIUIUINH: anre0pa, TPUTOHOMETpHSI, MaTeMaTHUYECKUI aHallu3, TEOpUs MHOXKECTB U ipyrue. [1o



Mepe TOro Kak 00yJarolIuecsi OBIIJICBAIOT BCE OoJiee IMUPOKUM MAaTEeMaTHUECKUM alapaToM, y
HUX TIOCTIEIOBATEIBHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTHh MATEMAaTUYECKYIO
MOJIeTIh PealbHOW CUTYaIluW, IPUMEHSITh 3HAHUS, MOJYYCHHBIE B y4eOHOM Kypce «Anrebpa u
Hayaja MaTeMaTHYeCKOrO aHallh3a», JUIS PEIICHUS CaMOCTOSTEIhHO CHOPMYIUPOBAHHON
MaTeMaTHYECKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATH MOJTYICHHBIN pe3yibTar.

ConepxatenpHO-MeToM4YecKass  JimHUs — «Yucna W BBIYMCICHHS»  3aBepIIacT
(dbopMHpOBaHNE HABBIKOB HCIIOJIB30BAHHS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00111ero oOpazoBanms. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHHE yaensercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0sl MCTIONIb30BaHNE PA3ITUYHBIX (POPM 3aMUCH YHCIIA, YMEHHE JCNaTh MPUKHUIKY, BBITIOTHAITH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIONIMMCS MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAlMOHAIBHBIX U
JEHCTBUTEILHBIX YUCEN JIOMOJHSIIOTCS MHOXECTBOM KOMIUICKCHBIX YHCElI. B KaXIoM U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUSCKUE 3a/1a4K U OTICPAIUH: JICTICHUE
HAIIEJIO, OMNEPUPOBAaHME OCTaTKAMH HAa MHOXECTBE IICNBIX YHCEJ, OCOObIe CBOWCTBA
palMOHATILHBIX U MPPAIMOHAIBHBIX YUCEN, apu(METHUYEeCKUE ONEpaIiK, a TAKXKE WU3BICUCHHE
KOpHS  HATypaJIbHOM  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICI0BATEIHHOMY PACIIMPEHHIO KPYra HCIIOJIb3yEeMbIX YHCET U 3HAKOMCTBY C BO3MOYKHOCTSIMU
UX MPUMCHCHHS JUIS PEIICHUS Pa3IMYHBIX 3a1ad (GopMupyeTcs MPeICTaBICHHE O CIUHCTBE
MaTEeMATHKU KaK HayKu W e€ poJId B TIOCTPOCHUU MOJIENICH pPEeaTbHOr0 MHpa, HIUPOKO
UCTIONB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSL.

ConeprkatenbHast IMHUS «Y paBHEHUS U HEPABEHCTBA» PEAIN3yeTCs Ha MPOTSHKEHUU BCETO
o0ydeHus Ha YPOBHE CpeHEr0 0011ero 00pa3oBaHusl, MOCKOIBKY B K&XKIOM pa3jelie MporpaMMbl
MPElyCMOTPEHO PEIlIeHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbpTare oOydaroniyecsi OBIaJeBarOT
pa3IMYHBIMM  METOJAaMH PpEIICHHs] paldOHANBHBIX, HWPPAIMOHATBHBIX, TOKa3aTeNbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHIA, HEPABEHCTB M CHCTEM, a TakKe 3ajad,
colepkaiux mnapamerpsl. [lomydeHHBIE yMEHUS HIMPOKO HCIONB3YIOTCS TMPH HCCIEIOBAHUU
GbYHKIMI ¢ TOMOIIBIO TPOU3BOAHOMN, TPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBITUX 3HaYeHU (GyHKuu. [laHHas comepkarenbHasi JUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, MpeodpazoBaHUs
paloHaIbHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAXKEHU,
CoJIepKalINX CTemeHu u Jjorapudmel. braromaps uzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AITOPUTMHYECKOTO H  aOCTPaKTHOTO  MBIMUICHUS
oOyJaromuxcs, GOPMHUPYIOTCSI HABBIKW JCTYKTHBHBIX PACCYKICHHH, pabOThl ¢ CHMBOJBHBIMHU
dbopMamu, TIpeCTABICHUS 3aKOHOMEPHOCTESH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3G PeKTUBHBIC HHCTPYMEHTHI JUISl PEIICHHUS TPAKTHISCKUX W €CTECTBEHHO-
HAyYHBIX 3aJ1a4, HArJISIHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-MeTOIM4YeCKass TUHUSA «DYHKIMH U TpaQHUKU» TECHO IMEeperuieTacTcs ¢
JPYTHMH JIMHASIMA Y9€0HOTO Kypca, ITOCKOJIBKY B KAKOM -TO CMBICIIE 33J1aET ITOCIIeIOBATEILHOCTD
W3y4YeHUs Marepuana. lV3ydeHwe CTeNmeHHOW, TIOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPHUECKUX (DYHKIIUH, NX CBOMCTB U rpapKOB, UCTIOIH30BaHHE PYHKIIHIA IS peIICHUS
3a/1a4 U3 IPYrux yueOHBIX MPEIMETOB U peabHOU )KH3HU TECHO CBS3aHO KaK C MATEeMaTHYECKUM
AHAJIM30M, TaK U C pEIICHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu ToM GoJbIlIoe BHUMaHUE YAETISETCS
(GOpMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYIIaMU 3aBUCUMOCTH MEXTY Pa3THUYHBIMH BETHUYNHAMH,
UCCIIEIOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTH WX rpaduku. MaTtepuasl comep KaTeIbHOW JTMHUU
HAIleJICH Ha pa3BUTHE YMEHHH W HAaBBIKOB, IMO3BOJIIONIMX BBIPAXXaTh 3aBUCUMOCTH MEXKIY
BEITMYMHAMU B PA3IMYHON (opMe: aHATUTUUECKOU, rpadudecKoi u cioBecHOi. Ero n3yuenue



CIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0O0OIIEHUI0 |
KOHKPETHU3AI1H, UCITOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas JiuHus «Hauana MaTeMaTHUeCKOrO aHAJIM3a» TO3BOJISET CYIIECTBEHHO
paClIupUThb KPYT' KaK MATCMATUYCCKUX, TaK U MMPUKIIAAHBIX 3aJa4, JOCTYITHBIX O6y‘IaIOH_[I/IMCSI, y
KOTOPBIX MOSBJISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH Ipaduku (PyHKIHA, ONPEAeTsaTh UX
HanOOJIbIIE U HAUMEHBIIIUE 3HAUCHHUS, BEIUUCIIATE TUIOMAAN GUTYp U OOBEMBI TEJ, HAXOAUTh
CKOpPOCTH M yCKOpeHUs mporeccoB. CopepikaTesibHasi JTMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHHS MATEMATUICCKHX MOJICIICH peabHbBIX CUTYAIHiA, HAX 0K ICHHS HAWITYYIIETO PEIICHUS
B MPUKIATHBIX, B TOM YHCJIE COIMAIBHO -PKOHOMHYECKUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAaMH
MaTEeMaTHYECKOTO aHaN3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (DOPMATLHO-IOTUYECKOTO U
KpPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUI pacro3HaBaTh NPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HAyKe, TEXHHUKE U UCKyccTBe. OOyJaroImuecs y3HaIOT O BEIIAOIIUXCS pe3yabTaTax,
IMMOJIYYCHHBIX B XOA€ Pa3BUTUA MATCMATHKU KaK HAYKH, 1 UX aBTOpPaX.

ConepxatenbHO-MeTOIMYECKass JHHUSA «MHOXECTBA W JIOTMKa» BKJIKOYAET B ceOs
JJIEMEHTBl TEOPUM MHOXECTB M MAaTEMAaTUYECKOH JIOTUKH. TeopeTHKO-MHOKECTBCHHBIC
NPE/CTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOW MAaTEeMaTHKU W TpeJiaraloT HaubOoliee
YHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMNA BCE pa3/ieibl MAaTEeMAaTUKU U €€ TPUIIOKCHHUU, OHU
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUEC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LCIIO0C. HO3TOMy
BaXXHO JaTh BO3MOXHOCTH 06yan0meMyc;[ IIOHUMAThb TeOpeTHKO-MHO)KCCTBeHHBIfI SA3BIK
COBpeMeHHOﬁ MAaTE€MaTUKHU U UCII0JIb30BATh €TI0 AJI BBIPAXKCHUA CBOUX MEBICJIEH. I[pyFI/IM Ba>XHbBIM
IIPU3HAKOM MAaTEMaTUKM KaK HAayKd CIEAyeT I[pPHU3HAaTh CBOWCTBEHHYIO €H CTPOrOCTh
000CHOBaHMH U CJICIOBAHUE ONPEICIIEHHBIM IPABHIIAM IIOCTPOCHUS I0KA3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTaMH MAaTEeMaTUYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOHUTHh CBOM PACCYKICHHS HAa OCHOBE JIOTHYECKHX IpaBHII,
(bopMHpYyET HABBIKU KPUTUIECKOTO MBIIUICHUSI.

B yueOGHOM Kypce «AnreOpa U Hayajla MaTeMaTHYECKOTO aHAITN3a) MPUCYTCTBYIOT TaKXKe
OCHOBbI MaTeMaTUYECKOTO MOJICIMPOBaHUs, KOTOpbIe IpPHU3BaHbl CPOPMHUPOBATH HABBIKU
MIOCTPOCHHS MOJIETICH pealbHBIX CHTYallui, UCCIETOBAHMS STUX MOJIEJEH ¢ MMOMOIIBIO armapara
anreOpbl 1 MaTeMaTUYECKOrOo aHalu3a W WHTEpIpeTaly IMOJIYYEHHBIX pe3ysnbTaroB. Takue
3aJIaHus BIUICTEHBI B KaXKIIBIM W3 Pa3/IeJIOB MPOrPaMMBI, MIOCKOJIBKY BECh MaTepuasl y4eOHOTO
Kypca HIMPOKO HCIOJB3YeTCS I PEIleHHs] NPUKIAIHBIX 3anad. [Ipu pemeHuHn pearbHbIX
NPaKTUYECKUX 3a/7ad  OOydaroluecs pa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIL30BaTh aHAJIOTHIO, 0000IIATh ¥ KOHKPETH3UPOBATh
npobnemy. JlesTenpHOCTh TO (OPMUPOBAHHMIO HABBIKOB pEIICHUS NPUKIAJHBIX 33134
OpraHu3yeTcsi B TIpoIllecce W3YYCHHs BCEX TeM YUeOHOro Kypca «Anrebpa W Hauana
MaTeMaTHYECKOTO aHAIIN3ay.

Ha uzyuenne yueOHOTO Kypca «Anredpa 1 Hauaia MaTeMaTHdecKOro aHaIn3a» OTBOAUTCS
B 10 ximacce — 136 yacoB (4 4yaca B HEZIETIO).

COJAEP/KAHUE OBYYEHUA

Yucita ¥ BEIIUCICHUS

Pannonansubie uynciaa. OOBIKHOBEHHBIC U JICCATHYHBIE JPOOW, TPOIEHTHI, OCCKOHEUHBIC
nepuoandeckue npodu. [IpuMenenue apodeii v MPOIEHTOB TS PeIICHUS IPUKIIATHBIX 33729 U3
Pa3IMYHBIX OTPACIIEd 3HAHUM U pealbHOU KU3HHU.

JleiicTBuTenbpHbIC Yncia. PalimoHanbHbIe U HppAIMOHAIBHBIE YHCa. ApuMETHUECKHUE ONepaluu
C JCHUCTBUTEIBbHBIMM YHCIaMU. MOAylb JEWCTBUTEIBHOTO 4YHUCIA W €ro CBOMCTBA.



[TpubnnKEHHBIE BBIUMCICHUS, MpaBWJIa OKPYIJIEHHs, MNPUKUAKA M OLEHKAa pe3ynbTaTa
BBIYMCIICHUM.

Crenens ¢ nensiM nokaszareneM. bunom Herotona. Mcnonb3oBanue noaxozsimeii popmel 3anucu
JENCTBUTENBHBIX YMCEN JUISl PELIEHUs] IPAKTUYECKUX 3314 U IPEJICTaBICHUS JaHHBIX.
Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

Crenenp C pallMOHAJIBHBIM IIOKa3aTeJIeM U €€ CBOWCTBA, CTEIICHb

C ICHCTBUTENbHBIM IIOKA3aTEIIEM.

Jlorapudm uucna. CeoiictBa norapudma. JlecaruuHbie U HATypaIbHBIC

Jorapu@Mel.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHEHMs U HEPABEHCTBA.

ToxzaecTBa U TOKIECTBEHHbIE IPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb ypaBHEHUS. PaBHOCHIIbHBIE
YPaBHEHHUs U ypaBHEHUs -cieAcTBUsl. HepaBeHCTBO, pelieHuE HEPAaBEHCTBA.

OCHOBHBIE METO/BI pEIICHUs LEeNbIX U JpOOHO-pallMOHANBHBIX YPAaBHEHHH U HEpaBEHCTB.
MHorouseHsl OT OJHON NIEpeMEHHOM. JleeHrne MHOrowIeHa Ha MHOTOYJIEH ¢ ocTaTKoM. Teopema
besy. Muorounensl ¢ uensiMu koadgdunuenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

UppanumonanbHble ypaBHeHUss. OCHOBHbBIE METO/bI PELICHUS UPPALlMOHAIbHBIX YPaBHEHUH.
[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.
[IpeoOpa3oBaHue BEIpAKECHUMN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapugmuueckue ypaBHeHUs.. OCHOBHBIE METO/IbI pEIlIEHUs JJOrapu(pMUUECKUX YPAaBHECHUH.
OcHoBHBIE ~ TpuroHomerpuueckuedopmyisl.  [IpeobpazoBanue

TPUTOHOMETPUUECKUX BBIPA)KEHUM. PellleHne TPUroHOMETPUYECKUX YPAaBHEHUH.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH. Marpuma CUCTEMBI JIMHEHMHBIX YpaBHEHUM.
Onpenenutens MaTpullbl 2*2, ero reoMeTpUYeCKMi CMBICI W CBOMCTBA, BBIYHCIEHHE €ro
3HaueHUsl, IPUMEHEHNE OIPENEIUTENS ISl PeLIEHUs] CUCTEMBI JINHEWHBIX ypaBHEeHU. Pemienne
MPUKIAIHBIX 337]a4 ¢ OMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue nmocTpoeHHON
MO/JIEH C MTOMOLIBI0 MAaTPHUIL U ONIpEAETUTENEH.

ITocTpoeHne MaTeMaTUYECKUX MOJEIEH pEeabHOM CUTyallMM C IIOMOLIBIO YpPaBHEHHMU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTHUECKHX 3aJa4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peaibHOMN JKHU3HU.

OyHKIUHU U TpapUKU

OyHKIMs, cr1ocoObl 3a1anus GyHKUMU. Bzaumuo obpatHble ¢pyHkumu. Komnosunus ¢yHKINM.
I'paduk pyHkunu. JaemMeHTapHble IpeodpazoBaHus TpaduKoB HYHKIUH.

Ob6nacte ompeneneHuss U MHOXecTBO 3HaueHuM ¢ynkuuu. Hymu ¢ynkumu. [Ipomexytku
3HAKOIMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuHU. [lepuoanueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHUMYMBI GyHKIMU. Hanbomnbiiee u HauMeHblIee
3Ha4YeHUs (PYHKIIUU Ha IPOMEKYTKE.

Jlunelinasi, KBajgpaTW4yHas W ApoOHO-TMHEHHass (QYHKIUH. DIEMEHTapHOE HCCIEOBaHUE H
MOCTPOCHHE UX TPaPHUKOB.

CrenenHast QyHKIUS ¢ HATypaJIbHBIM M IIEJIbIM TIoKa3artesneM. E€ coiicTBa u rpaguk. CoiicTBa
rpaduk KOpHS N-Oi CTENEeHU KaK (PYHKIIMM OOPaTHOW CTENEeHU C HATypaJbHbIM MTOKa3aTeJIeM.
[ToxazatenpHast W Jorapudmudeckas (GyHKIIUM, WX CBoiicTBa M rpaduku. Mcmonp3oBaHue
rpa¢ukoB PYHKITUHN AJI PEIICHUS YPAaBHCHUM.



TpuronomeTrpuyeckass OKpYXHOCTb, ONpPEIEICHUE TPUTOHOMETPUYECKUX (DYHKIUN YUCIOBOTO
apryMeHTa.

QOyHKIMOHATBHBIE 3aBUCUMOCTH B PEANbHBIX IpoOLEccax M SBJICHUAX. | 'paduku peanbHBIX
3aBUCUMOCTEH.

Hauana matemaTudeckoro aHaausa

[TocnenoBarenbHOCTH, CIOCOOBI 3alaHus MocieAoBaTelnbHOCTEH. Meron MaTemMaTuyecKoi
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHalln3a KaK aHalln3a OECKOHEUHO MaIbIX.

Apudmernueckas U reomeTpuyeckas mporpeccuu. beckoHeuHo yObIBarolasi reoMeTpuyecKas
nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIICH T'€OMETPHUYECKON mporpeccud. JIMHEHHBIA U
OKCIIOHEHIHAIIBHBIN pocT. Yucno e. @opMyiia CI0KHBIX IIPOLIEHTOB. Mcnonb30Banue nporpeccuu
JUISL pELLICHUs peabHBIX 3a/1a4 IPUKJIAAHOIO Xapakrepa.

Henpepeiabie GyHKIMM ¥ ux cBoicTBa. TOYkHM pa3pbpiBa. ACUMNOTOTH IpadUKOB (DYHKITHIA.
CaoiicTBa (hyHKIIMI HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPAaBEHCTB.
[IpuMmeHeHre CBOMCTB HETIPEPBIBHBIX (DYHKIIH JIsl pEIICHUS 3a1a4.

[TepBas u BTOpas npousBoiHble GyHKIUU. OnpeneneHue, reOMeTPUIECKU U PU3NIECKUI CMBICTT
MIPOU3BOTHON. YpaBHEHUE KacaTelIbHOM K TpaduKy (yHKIIHH.

[TpousBonHbIe 3neMeHTapHBIX (GyHKUWA. [lpow3BogHAast CyMMBI, TPOHM3BEACHUS, YAaCTHOTO H
KOMITO3UIIUH (PYHKITHIA.

MHOXecCTBa U JIOruKa

MHOXecCTBO, omepalnud HajJ MHOXKECTBAaMH U HX cBoicTBa. Jmarpammel Oiinepa- Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAHMS PEaJbHBIX MPOLECCOB U
SBJICHUH, MIPU pEIIEHUH 33]a4 U3 APYIUX YUeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOTOo OOBEKTa, CIEICTBHUE, J0Ka3aTeNIbCTBO,
PaBHOCUJIBHBIE YPABHEHUS.

I[TPEAMETHBIE PE3YJIBTATEI

K xonmy obOyudenuss B 10 kiacce oOydarouiuiics MOJIyYUT CIEAYIOUIME IPEeIMETHbIE
pe3ynbTaThl:
e Yycna 1 BEIYNCICHHUS:

v' cBOOOIHO OIMEPHPOBATH MOHATHAMHU: PAIHOHAIBHOE YHCIIO, OECKOHEYHAs TIEPUOTNYECKast
JpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCII0, MHOXKECTBA PALIMOHATIBHBIX U JEHCTBUTEIbHBIX
qKCell, MOAYJIb IEHCTBUTENBHOIO YHCIIA;

v/ IPUMEHSTH IPOOU ¥ MPOIEHTHI ISl PEIICHHUS TPUKIIATHBIX 33/1a4 U3 Pa3IMIHBIX OTpaciei
3HAHUU U PEAIbHOU KU3HH;

v/ NIPUMEHSTh NPUOIMKEHHBIE BBIYUCICHUS, MPABHIA OKPYIJICHUs, MPHKUAKY W OIEHKY
pe3yJibTaTa BEIYUCIICHU;

v’ CBOOOJIHO OTEPUPOBATh MMOHSATHEM: CTEMEHb C IMEJBIM [OKa3aTeleM, HCIOIb30BaTh
MOIXOANTYIO (DOPMY 3alMCH IEUCTBUTEIBHBIX YUCEI AJIs PEIEHUS IPAaKTUUECKHUX 3a1a4d U
MIPEACTABIICHUS JAHHBIX;

v' CBOOOIHO OTIEPUPOBATH MIOHATHEM: apU(PMETHIECKUI KOPEHb HATYPATBbHON CTEICHU;

v' CBOOOIHO ONEPUPOBATH TIOHATHEM: CTETICHB C PAIIMOHAIBHBIM TTOKAa3aTelIeM,;

v’ CBOOOJIHO OTEPUPOBATh IMOHATHUSAMHM: JIOTapu(M YHCIa, JCCATHYHBIE W HATypaJbHBIC
JorapudMmel;

v’ cBOOOIHO OMEPHPOBATH MOHATHAMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;



v

OTIepUPOBATH MOHITUSIMU: APKCUHYC, aDKKOCHHYC ¥ apKTaHI'€HC YUCJIOBOTO apryMeHTa.

° YPaBHeHI/IH " HEpaBCHCTBA:

v

v

v

v
v

v

v

CBOOOJIHO ONEPHPOBATH NOHATUSAMHU: TOKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbIE
YPaBHEHHUS U ypaBHEHUA-CICICTBUS, PABHOCWIBHBIC HEPABEHCTBA,

IPUMEHATh Pa3IM4YHble METOJAbl PEIICHUS pPALUOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHHUM, IPUMEHATh METOJ MHTEPBAJIOB Ul PEILECHUS HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOYJIEH C
HeNbIMU K03 (GUIMEHTaMM, KOPHM MHOTOWIEHA, INPUMEHSTh JEJI€HHE MHOIOWIeHa Ha
MHOT'OYJICH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemienus 3anay;

CBOOOJHO ONEpUPOBaTH MOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIia,
ONpEeAEIUTENb MATPULBl 2 X 2 U €ro reOMETPUYECKHI CMBICI, MCIOJB30BaTh CBOICTBa
onpeAenuTeNs 2X2 17151 BBIUMCIIEHNS €T0 3HAaYEHUSL, IPUMEHSTH ONPEAETUTENN JUIs pELICHUS
CHUCTEMBI JINHEWHBIX YPAaBHEHUH, MOJIECIINPOBATh PEAJIBHBIE CUTYAlUH C IOMOIIBIO CUCTEMBI
JMHENHBIX YPAaBHEHUM, MCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MaTpHI H
OIIPEJIEIUTENEH, HHTEPIIPETUPOBATH ITOJYyYEHHBIN Pe3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMMU JUIsl MpeoOpa30oBaHUsl BhIPaKEHUI;
BBIIOJHATh NpeoOpa3oBaHMUsl UUCIIOBBIX  BBIPAXKEHUH, COAEpKALIUX CTEHNEHH C
palMOHAIBHBIM [10KA3aTeNEM;

UCIIONB30BaTh  CBOMCTBAa JorapudmoB g mpeoOpa3oBaHUs — JOrapuGMHUUECKUX
BBIPXKEHUI;
CBOOOAHO  ONEpUPOBATh  TMOHATUSAMHU:  HUPPALUOHAIBHBIE,  TMOKa3aTelbHbIE U

Jorapu(pMHUUECKUEe YpaBHEHUsS, HAXOAUTh HUX PEUIEHHUS C TMOMOLIbI PaBHOCHUIBHBIX
HEepexo0B WM OCYLIECTBIIsS IPOBEPKY KOpHE;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHuYecKue  GopMyisl Ui [peoOpa3zoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJTHO ONEpHpPOBAaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHME, IPUMEHSTH
HEo0Xo1uMble (POPMYIIBI TSI PEIIEHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX YPAaBHEHUI;
MOJICIUPOBaTh pEalbHblE CHUTYallMd Ha s3bIKE aireOpbl, COCTaBIATH BBIPAKECHUS,
yYpaBHEHMsI, HEPABEHCTBA IO YCJIOBUIO 3a/1ayM, MCCIEJOBATH IMOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

o Oynxuu u rpaduku:

v

CBOOOJTHO ONEpUpPOBaTh MOHATHAMU: (QYHKIUS, CIOCOOBI 3aJaHMsl (YHKLIHHU, B3aHMHO
oOpaTHble GYHKINU, KOMIO3ULIKSA QYHKIUH, rpaduk QyHKIMH, BBITOIHATH SJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: OOJACTh OMpEAENCHUS M MHOXKECTBO 3HAUCHHH
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHAMH: YETHBIE W HEUETHBIE (YHKIWH, TEPHOAMUYECKHUE
(GyHKINHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKITMH, MaKCHMyMbl 1 MUHUMYMBI (DYHKIIHH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE (PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHUSMH: CTETICHHAs (QYHKIHUS C HATypalbHBIM W IIEIBIM
nokasaresem, rpaduk cTerneHHON QYHKIMH C HATypaIbHBIM U IIEJIBIM TI0Ka3aTeseM, rpaduk
KOPHS N-0 CTETIeH! KaK (YHKIIMU OOpaTHOH CTENICHH C HaTypallbHBIM TIOKa3aTeIeM;
ONIEPHPOBATh TOHATUSMH: JIMHEHHAs, KBaJgpaTHYHAs W JAPOOHO-THHEHHas QYHKIUH,
BBITTOJTHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(hUKOB;

CBOOOJTHO OTIEpUPOBATh MOHATHSMH: TOKa3aTeidbHAs W Jorapupmuueckas (QyHKINAH, UX
CBOMCTBa M rpa(MKH, UCIOIH30BATh UX Tpa(uK T pPeIIeHNs ypaBHEHHIA;

CBOOO/IHO OTIEpPHUPOBATh MOHATUSAMH: TPUTOHOMETPHYECKAs OKPYKHOCTb, OIpE/CIICHHE
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOTO apryMEHTa;



v’ ucnonb30BaTh rpadukd (QyHKIWE U MCCICIOBAHHS IMPOILECCOB M 3aBUCHMOCTEH MpH
pELICHUH 33/1a4 U3 IPYTUX y4eOHBIX MMPEIMETOB U pealibHOM KU3HH, BEIpAXaTh (HOpMyIaMu
3aBHCUMOCTH MEX/1y BEJTUUYNHAMH;

Hauana maTremMaTHuecKoro aHanusa:

v' cBOOOIHO OIEPHPOBATh MOHATHUSMH: apHDMETHUIECKas W TEOMETPUYECKas MPOTPECCHs,

OeckoHeuHO yObIBaroIasi FreoOMeTpudecKas mporpeccus, JUHEHHbIN U 3KCIIOHEHIMAIbHBIN

pocT, hopMyia CIOKHBIX IPOLIEHTOB, UMETh IIPECTABIEHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCHU Ul PELICHUS peabHbIX 3a7a4 PUKIAJHOIO XapaKTepa;

CBOOOJTHO  OMEPHUPOBATH  MOHATHAMHU:  IIOCIEAOBATENBHOCTh,  CIHOCOOBI  33aJaHHA

MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE W OTPaHUYCHHBIEC IOCIIEAOBATENFHOCTH, OHUMATh

OCHOBBI 3aPOXKJICHHSI MATEMAaTHYECKOTO aHAIN3a KaK aHAJIN3a OECKOHEUYHO MaJIbIX;

v’ cBOOOJHO ONEPHPOBATH MOHITHIMH: HENPEPbIBHBIC (DYHKIIUM, TOYKH paspbiBa rpaduka
¢yHKIMH, acCHMOTOTHI Tpaduka QyHKIHH;

v’ CBOOOJHO OIEPUPOBATh IOHATHEM: (YHKIMs, HENpPEpPbIBHAs HAa OTpPE3Ke, NMPUMEHATH
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH ISl pEIICHHs 3a/1a4;

v/ CBOOOJHO ONEPUPOBATH MOHATHAMH: TI€pBas M BTOpas MPOM3BOJHbIE (DYHKIHH,
KacaTenbHas K rpaduky QpyHKINH,

v BBIYHCIISTH IPOU3BOIHBIE CYMMBI, IIPOM3BEIEHHUS, YACTHOTO ¥ KOMITO3UIIAH JIBYX ()yHKIIHH,
3HATh POU3BOHBIE FIEMEHTAPHBIX (DYHKIIMIA;

v/ HCTIOJIb30BaTh TEOMETPUIECKUIN U (GU3MIESCKHUI CMBICIT TPOU3BOIHOMN [UTS PEIICHUS 3a/1a4.

MHOXecCTBa U JIOTHKA:

v
v

v' cBOOOJHO OIEPUPOBATH TIOHATUSAMH: MHOKECTBO, OTIEPALIUH HAJl MHOKECTBAMM;

v/ HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN AIapar st OMKMCAHKS PEabHbIX POIECCOB
SBJICHUH, IPU PELICHUN 3aJ1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

v/ CBOGOIHO ONEPUPOBATH MOHSTHAMHU: OMPEICICHUE, TeopeMa, YpaBHEHHE — CIICICTBHE,
CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, J0Ka3aTelbCTBO, PABHOCHUJIbHBIE YpaBHEHHUsS U

HEPaBEHCTBA.
Temarnyeckue OcHoBHOE conepxanue OcHoBHBIC BU/bI 1eATEJIbHOCTH
0JIOKM, TeMbI ol0yuarommxcst
MHoxkecTBO MHuoxecTBo, onepaunu Hajx | Mcnons3oBarh TEOPETUKO-
JNeHCTBUTENbHBIX MHOKECTBaMHU u UX | MHO)KECTBEHHBII anmapar JUISE
grcesl. MHOTOUJIEHBI. | CBOMCTBA. Juarpammsl | onucaHus xoza peleHus
PannonaneHbIe Oiinepa - Benna. | maremarnueckux 3ajad, a TakKke
YpaBHEHUs u | [IpumeHeHne  TEOpPETHKO- | pealIbHBIX IPOLECCOB U SIBICHUM.
HEpaBEeHCTBA. MHOKECTBEHHOro ammapara | OnepupoBarb MOHSTUSIMU:
CucreMpl JMHEWHBIX | JUIsl pEIIEHU 3a/ad. palnMoHalbHOE YHCIIO, OEeCKOHEYHas
ypaBHeHUH (24 ) ParmonanbsHbie Yyucia. | Iepuogndeckass JapoOb, TPOIICHTHI;
OOBIKHOBEHHBIE U | UPPAllMOHAJIBHOE M JIEHCTBUTEIILHOE
JECATUYHbIE Ipo0H, | UUCIO;  MOAYAb  JEHCTBUTENILHOTO
IIPOLIEHTHI, OeCKOHEUHBIE | YHCa; UCTIONb30BaTh 3TU MOHATHS TIPU
NepUoINYECKre JIpoOH. | MpoBeIeHNN paccyxJeHui u

HpI/IMCHCHI/Ie ,Z[pO6CI>'I " | J10Ka3aTCJIbCTB, MPUMCHATH r[[IZ)OGI/I u
MMPOLNCHTOB I PCIICHUSA | IIPOUCHTHI JJIA PCIICHUA MPHUKIAIHBIX

MIPUKIIAHBIX 3a/1a4. | 3a7a4 U3 Pa3Iu4HbIX OTpAciIed 3HAHUI
[lelicTBUTENBHBIE YHCIIA. U peanpHOM Ku3HMU. lcnosb3oBarh
PannoHansHbIE U | IpuOIMKEHHBIE BHIYMCIICHUS, IPaBHUIIa

UPPAlMOHAIILHBIE  YHUCJIA. | OKPYDVICHHS, TIPUKUIKY U OLICHKY
Apudmernueckue ornepanuu | pe3yiabrara BBIYUCICHHH. W TEOpeMy
Buera nus pemenus 3agau.




C NENUCTBUTEILHBIMUA
YHCJIaMH.

Monynb  I€MCTBUTEIBHOTO
Ypcia W €ro  CBOMCTBa.
[TpubnmxEHHbBIC
BBIYMCIIEHHS, npaBuia
OKpYIVICHUS, TPUKUAKA U
OLICHKA pe3yJibTara
BBIYMCIICHHH. OcHOBHEBIE

METOJIbl PEIIEHUS LEJbIX U
JIPOOHO-PALIMOHATBHBIX

YpaBHEHUH M HEPABEHCTB.
MHuorousieHpl OT  OHHOH
MIEPEMEHHOM. Henenne
MHOTI'O4JIEHAa HA MHOTOUJIEH C
ocrarkoM. Teopema be3y.
MHorounessl ¢ UENbIMU
kodpunrentamu. Teopema

Buera. Pemenue cucrem
JIMHENHBIX YpaBHEHUM.
Marpuna CHCTEMBI
JIMHENHBIX YpaBHEHUM.
Onpenenurens MaTpUIbI
272, ero TreoMeTpUYEeCKui
CMBICII Hu CBOMCTBA;

BBIYHCIICHUE €r0 3HAYCHUs,
IIPUMEHEHUE ONPEACIUTEIS
JUIL  PEIIEHHUS  CUCTEMBI
JIMHENHBIX YpaBHEHUH.
Pemenne npukiagHeIx 3a1a4
C  TOMOIIBKD  CHCTEMBI
JIMHEUHBIX YPaBHEHUN
IIpumeHnATH pas3In4HbIE
METO/IbI peuieHus
palMoHaNBHBIX M JIPOOHO-
paloHaIbHBIX YPAaBHEHUI;
a TaK)Xe€ METOJ MHTEPBAJIOB
JUISl pELLIEHUs] HEPABEHCTB.

OnepupoBarb  NOHSATHUSIMU
MHOTOWIEH oT OJHOM
IIEPEMEHHON, €ro KOpHHY;
IIPUMEHSITD JieJIeHuE

MHOTO4JIEHA Hd MHOTOUJIEH C
OCTaTKOM, TeopeMy besy

OnepupoBarh MOHATUSAMH: CHUCTEMA
JUHEHHBIX  ypaBHEHWH, MaTpula,
ONPEACIIUTENb MAaTPUILBI.

Hcnons3oBarh CBOICTBa
onpeaenuTeNns 2 X 2 sl BBIYUCICHUS
ero 3HAYCHMS, MPUMEHSATD

OIIPENEIUTENIN I PEILIECHUS CUCTEMBI
JIMHEUHBIX YPABHEHUM.
MozenupoBars peajbHbIE CUTYaluu ¢

OMOILBIO CHUCTEMBI JIMHEHHBIX
ypaBHEHUH, HCCIIEIOBATh
IIOCTPOCHHBIE MOJEIH C T[OMOLIBIO
MaTpuil Hu ONpeIeIIUTEIICH,
MHTEPIPETUPOBATH MOJTYy4YECHHBIN
pe3yabTar

OyHKIMH U TpaduKH.
CreneHHast (QyHKIUS
C LIEJIBIM TIOKA3aTeNeM

(12 u)

DyHKIUSA, CIOCOOBI 3aaHus

byHKITUH. B3aumuo
oOparHble GYHKIHIH.
Komno3unus byHKIHIA.
I'padux GyHKIMH.
OnemMeHTapHbIe

npeoOpa3zoBaHus TpadHKoB
byHKIHA. Ob6nactp

OnepupoBarh MOHATUSAMU: (QYHKIIHS,
crnocoObl 3a1aHusl (PYHKIMU; B3aUMHO
oOpatHble  (QYHKIUH, KOMITO3UITHS
¢bynkuui, rpaguk QyHKIUH, 001aCTh
OTIpEIeIIEHUs] 1 MHOXKECTBO 3HAYCHUH

GbyHKIHH, HYITH GbyHKIHIH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA;




OTIpEICTICHUSI U MHOXECTBO
3HaueHn QyHkun. Hymm
byHKIHN. [TpomexxyTkn
3HAKOIIOCTOAHCTBA. YETHBIE

M HeuéTHble  (PYHKLHUU.
[lepuonuueckue QyHKIUU.
[TpomexyTku

MOHOTOHHOCTH  (DyHKLIUH.

MakcuMyMbl U MHUHHUMYMBI
¢ynknuu. Haubonbiiee u
HauMEHbIIIee 3Ha4YEHUE
(GYHKIMU Ha TPOMEXKYTKE.
JluHeitHas, KBaapaTtuyHas U
npoOHoNMMHeWHas (QyHKIHH.
DnemeHTapHoe

HCCJIEJJOBAHUE U IOCTPOEHUE

rpauKoB 3TUX (PYHKIIHA.

CreneHb c LEJBIM
IOKa3aTeyeM. bunom
HreroToHa.

Crenennass  QyHKIHS C
HATypalbHBIM U LEJIBIM

nokazareneM. E€ cBoiicTBa 1

JIVHENHas, KBaJpaTU4Has, ApoOHO-
JAMHEWHasT W CTeneHHas (yHKIHH.
BeinonuaTte JJIEMEHTapHbIE

npeoOpa3oBaHus rpaduKoB (PyHKIIHIA.
3HaTh U yMeTh JOKa3bIBaTh YETHOCTh
W HEYETHOCTH byHKIHH,
NEPUOUYHOCTh (YHKIMH, HAXOIUTh
MIPOMEKYTKH MOHOTOHHOCTH
(yHKIIMM, MAaKCUMyMbl U MHUHHUMYMBbI
¢byHKUIMHM, HauboJIbIIIEe U HAMMEHbBIIIee
3HaYeHHe (YHKIMH Ha TMPOMEKYTKE.
DopMyTMpOBaTh W HIUTFOCTPUPOBATH
rpaguvyecku  CBOWCTBAa  JIMHEHHOM,
KBQIpaTUYHOU, JAPOOHO-TMHEHHON u
CTEIeHHON (DYHKIIHIA.

Beipaxkars (opMynamMu 3aBUCHMOCTH
MEX]ly BETMYMHAMH.

3Hath OmpeAeNieHHe W CBOMCTBa
CTETIEHM C [EeJbIM  TI0Ka3aTeleM;
TIOXO/ISIITYEO bopmy 3aIUCH

I[CﬁCTBI/ITGJH:HBIX YUCCII AJid pCUICHUA
IMPAKTUYCCKUX 3a1a4 U ITPCACTABIICHUS
JaHHBIX

rpaduk
Apudmernueckuit Apudmernueckuit  kopeHb | opmynupoBarbh,  3almuChHIBaTb B
KOPEHb N-0i1 CTENEHU. | HAaTYyPAJIBHOW CTENEHH U €r0 | CHMBOJINYECKOMN dopme u
Hppanunonanbusie cBoiicTBa. IIpeoOpa3oBaHus | UCIIOIB30BATh CBOWCTBA KOPHS 71-OM
ypaBHeHus (15 ) YUCITOBBIX BBIPAXKEHUM, | CTEIICHU JUISt npeoOpa3oBaHus
COIEpXKAIIUX CTENEHU U | BBIPAKCHUM.
KOpPHH. Haxonute pemieHus uppaunoHalbHbIX
HppanmoHanbHble YpaBHEHUN c IIOMOIIBIO
YpaBHEHUS. OcCHOBHBIE | PABHOCUJIBHBIX IIEpEX010B WU
METOJIbI pELICHUs | OCYILECTBIIASL  NPOBEPKY  KOPHEM.
HUPPALMOHAIBHBIX Crpouts rpaduk GyHKIIMU KOPHS n-O1

ypaBHeHU. PaBHOCUIIBHBIE
nepexobpl B PEIICHHUH
HMppaloOHaIbHBIX
ypaBHeHui. CBolicTBa U
rpaduK KOpHS n-Od CTETICHU
Kak (yHKIMH  OOpaTHOM
CTEIIEHU C HATypaIbHBIM
M10Ka3aTeJIeM

CTENEHU Kak OOpaTHOM uid (yHKUIUHU
CTEIIEHU C HaTypaJIbHbIM MIOKa3aTesieM

IToxazarenpHas
GbyHKIHS.
IToxazarenbHbIe
ypaBHenus (104)

Crenenb ¢ panuoOHaIbHBIM
oKa3arejeM U €€ CBOICTBA.

[TokazarenpHas ¢pyHKIUsA, €
CBOMCTBA 51 rpaduxk.
Hcnonb3oBanue  rpaduxa
byHKIMM IS peLIeHUs
ypaBHeHul. IlokazarenpHbie
YpaBHEHHUS. OcHOBHBIE
METO/IbI peuieHus

MOKa3aTeJbHbIX ypaBHEHUN

DopMynupoBaTh OIIpeeIIEHNE
CTENIEHU c paroHaIbHbIM
IIOKa3aTeIEM.

BeinonsaTe npeoOpa3oBaHus

YHCIIOBBIX BBIPAKEHUH, COIEPIKALINX
CTETEeHU c paroHaIbHbIM
IIOKa3aTeIEM.

Hcnonb3oBath UG POBbIE pecypehl Ais
MOCTpOEHUsI TpaduKa MOKa3aTeIbHON
(YHKIIMM U U3ydeHus e€ CBOUCTB.




Haxogute pemieHus moka3aTeabHbIX
ypaBHEHUU

Jlorapudmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHeHus (18 )

Jlorapudm uncia. CoiicTBa
norapudma. JlecaTUUHBIE U
HATypaJibHbIE  JIOTAPU(MBIL.
ITpeoOpa3zoBanue
BBIPQXCHHM,  COIEpKaIINX
JorapupMBblL.
Jlorapudmuueckas
¢byHkus, e€ CBOHCTBA H
rpaduk. Hcnons3oBanue
rpadpuka  GYHKOUH 7S
peuieHust YpaBHEHUU.
Jlorapudmuueckue
YpaBHEHHS. OcHoBHbIE
METObI peleHus
norapupMuUecKux
ypaBHeHU. PaBHOCHUIIbHBIE
Nepexoabl B pEIICHUU
norapuMuIeCcKux
ypaBHEHUU

JlaBate  ompeneneHue  jorapudma
qHcia; JAECATUYHOTO M HATYPabHOTO
Jorapugma.

Hcnonb3oBarh CBOKCTBA JorapudpMoB
TUIST npeodpazoBaHUs
JOrapuPpMHUECKUX BBIPAKEHUH.
Crpouth rpaduk JorapudMuIecKon
GbyHKIIT Kak oOpaTHOM K
MOKa3aTeIbHOM W HCIIOJNIBb30BaTh
CBOMCTBa Jiorapupmudeckoil GpyHKIUU
JUISL pEellIeHUs 3a/1au.

Haxoguts peLieHus
jgorapuMUUEcKUX  ypaBHEHUH ¢
TIOMOIIBI0 PAaBHOCHIIBHBIX TIEPEXOI0B
WM OCYIIECTBIISISI POBEPKY KOPHEH

Tpuronomerpuueckue
BBIPAKCHUS "
ypaBHeHuUs (22 u)

CuHyc, KOCUHYC, TaHI€HC U
KOTaHI'€HC YK CIIOBOTO
apryMeHTa. Apkcunyc,
ApKKOCHHYC M apKTaHI€HC
YKCJIOBOTO apryMEHTa.
Tpuronomerpuueckas
OKpPYXKHOCTb, OIIpEJIEJIEHUE
TPUTOHOMETPUUECKHUX
byHKIUH YHUCJIOBOTO
apryMeHTa. OcHoBHbIE
TPUTOHOMETPHUUECKHE
dopmynsl. IIpeoGpasoBanue
TPUTOHOMETPHUUECKHUX
BBIPAKCHU. Pemenue
TPUTOHOMETPHUUECKHUX
YpaBHEHUN

JlaBaTpb
KOCHHYCA,
YHUCJIOBOTO
apKCHHYCa,
apKTaHTeHca

OIIpe/IeTICHUS CHHYCA,
TaHTeHCca W KOTaHreHca
apryMeHTa; a  TaKxke
apKKOCHHYCa u
yucna.  [IpumeHarts
OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIibr TUTSt npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX  BBIPAKCHHIH.
[TpumeHsITh OPMYITBI TPUTOHOMETPHU
JUIS  peUIeHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX ypaBHEHUH

IlocnemoBarensHOCTH
u iporpeccuu (10 1)

ITocmenoBaTenLHOCTH,
CIIOCOOBI 3aJaHus
IMOCJICTIOBATEIILHOCTEIA.
MeTton MaTeMaTu4eCcKon
WHIYKIIMA. MOHOTOHHBIE W
OTpaHUYEHHbIE
MOCJIEAOBATEILHOCTH.
Ucropus aHajan3a
OECKOHEUYHO MAaJIbIX.
Apudmerndeckas H
reoMeTprudecKas
MIPOTPECCHUU.
beckoneuno
reoMeTpUYECcKast
MIPOTPECCHS.

yObIBaro1as

Cymma

OnepupoBarb MIOHATHUSIMH::
MOCJIE0BATENBHOCTD, CHOCOOBI
3aTaHUS MOCJIEI0BATEIHLHOCTEH;
MOHOTOHHBIE u OrpaHUYEHHBIC
MOCJIEIOBAaTEIPHOCTH;  HMCCIIEOBATh
MOCJIE10BATEIBLHOCTH Ha
MOHOTOHHOCTh W  OTPaHUYCHHOCTD.
[Tomyuats MIPE/ICTABIICHUE 00
OCHOBHBIX HJIESX aHaIn3a OECKOHEYHO
MaJbIX.

JlaBatb OIpeJIeIICHNE
apuMeTHuecKol W TeOMETPUYECKON
nporpeccud. Jloka3piBaTh CBOWCTBA
apuMeTHuecKol W TeOMETPUYECKOI
MIPOrPeCcCr, HaXOJUTh CYMMY YJIEHOB




pemienus 3anad. Ilepsas u

OCCKOHEYHO  YyOBIBAIONIEH | MPOTPECCHH, a TAKXKE CYMMY YJICHOB
T€OMETPUYECKON 0ECKOHEYHO yObIBaro1ien
nporpeccud. JIMHEHHBIA U | TEOMETPUUYECKOU MPOTPECCHH.
OKCIIOHEHIMAIBHBIM  pocT. | Mcnonb3oBars [porpeccuu s
Yucio e. peleHus 3a1a4 IIPUKJIAHOTO
®opmyna CIIOXKHBIX | Xapakrep.
IIPOLIEHTOB. [Ipumensats  QopMmynny  CIOXKHBIX
Hcnonp30BaHuE NPOrpEeCcCUU | IPOLEHTOB ISl PELIEHUS 3ajJady M3
JUIsl  pELICHMs PEANBHBIX | PCaJIbHOM IPAKTUKU
3ajau IIPUKIIAHOTO
Xapakrepa
HenpepriBable HenpepoiBable ¢yakmuu u | OnepupoBaTh MOHATUAMHU:  (PYHKITHS
GbyHKLIMY. ux CBOMCTBA. Touka | HEnpepbIBHAsE Ha  OTpE3Ke, TOYKa
[IpousBoanas (20 4) | pa3psiBa. AcuMIITOTHI | pa3pbiBa ¢byHKINH, acUMIITOTa
rpadukoB byukumii. | rpaduka QyHKIUN.
CaoiicTBa ¢yukuuii | [lpuMeHsATs CBOMCTBa HENPEPBIBHBIX
HEMpepbIBHBIX Ha OTpe3ke. | QyHKIMH  Ans  pemeHus — 3ajad.
Meton  untepBanoB  ans | OnepupoBarh MOHATHSAMH: IepBas U
peleHus HEPaBEHCTB. | BTOpasi ~ MPOU3BOJIHBIE  (DYHKLHU;
IIpumeHeHne CBOMCTB | IOHUMATh duznueckui u
HENPEepbIBHBIX (PYHKIUHI A5 | FeOMETpUYECKHA CMBICT

MIPOU3BOJIHOM; 3allMChIBaTh YPABHEHHUE

BTOpas IIPOM3BOJHBIE | KACATEIbHOM. Boruncisare
(GYHKIMH. Onpenenenue, | IPOU3BOIHBIE CYMMBbI, ITPOU3BEIEHUS,
reoOMEeTPUYECKUN U | YaCTHOTO U CJIOKHOM (YHKIIMH.
buznueckuit cMbica | M3yuaTh mpon3BOAHbBIE 3IEMEHTAPHBIX
NPOU3BOJHON.  YpaBHEHUE | QYHKIHI.

KacareapHOM K  Tpaduky | Mcnomp3oBarh  reoMeTpuyecKuil U
byHKIUH. [TpousBoaHbIe | PU3NUECKUN CMBICT TPOU3BOTHON JUIS
ANIEMEHTApHbIX  (YHKUMH. | pelieHus 3a1ad

ITponsBoanas CYMMEBI,

MPOU3BENIEHUS, YaCTHOTO U
KOMIO3MIIUHU (QYHKIHI

3HaHU# (5 )

10 kmacca, o000OImIeHHE U
cUCTeMAaTH3aIns 3HaHUH

[ToBTOpEHUE, OcHoBHble TOHATHS Kypca | [IpyMeHsSTh OCHOBHBIE MOHATHUS Kypca
06o0611eHue, anreOpbl u Hayasl | anreOpbl M Hayajl MaTeMaTHYeCcKOro
CUCTEMaTU3aLIHS MaT€MaTHYECKOTO  aHajau3a | aHajuus3a U1 peuleHHd 3a7ad U3

peanbHOMN KU3HU U IPYTUX LIKOJIBHBIX
MIPEAMETOB

OJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCBI:

v’ DIeKTpoHHBINA obpasoBarenbHblii pecype «S cmam EI'D. Cpenmee oOmiee oOpasoBaHueE.
VY4eOHbIil MOAYb MO PEUICHUIO TPYIHBIX 3aJaHuil Mo yuyeOHomy mpeamery «MaTtemaTtuka
(yrmyOnennsiit yposenb)». 10-11 kmaccer», AO UsnarensctBo «lIpocBemienney;

v’ DJIeKTpOHHBIN 00pa3oBaTebHbIi pecypc «Jlomanaue 3aganus. Cpetee o01iee 00pa3oBaHue.
Anrebpay, 10-11 xmacc, AO UznarensctBo «IIpocBemenue;

v' Tpenaxep «O01ako 3Hanuii». Maremaruka. 10 kinacc, OO0 «®Puszukon Jabd».

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU S
HHOACHUTEJIBHAA 3AIIMCKA



'eomerpust sBisieTcs OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEOHEro OOIIero
00pa3oBaHus, TaK KaKk 00eCIIeYnBaeT BO3MOKHOCTh H3y4YEHHUs TUCIIUIUIMH €CTECTBEHHO - HAy4YHOU
HAMpaBJICHHOCTH M TPEIMETOB T'yMAaHUTAPHOrO IUKIA. [I0CKONBKY JOTHYecKOe MBIIUICHHE,
dopmupyeMoe TpH H3YYEHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETpUH, IpHU
JIOKA3aTeIbCTBE TEOPEM M TOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEPXKICHUU TNPU PEIICHUU
TeOMETPUYECKUX 3a7ad, YMEHHE BBIIBUTaThb W OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS TIPH PEIICHUH 33Jad €CTECTBEHHO -HAYYHOTO IMKJIA, B YACTHOCTH (PU3MUECKUX
3ajad.

Llens ocBoeHMs mporpaMmsbl ydeOHOTO Kypca «l eomeTpus» Ha yriryOnEHHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4YaromMXCsl TMpPU W3YYECHHH TE€OMETPUH, Kak
COCTaBIIAIIOLICH MpeaMeTHOl obnactn «MaremaTnka U MHGPOpPMATHKa» dYepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa3oBaHus, CBI3aHHOTO C HUCIOJIb30BAHHEM MAaTEMaTHKH.

[TpuopuTeTHBIMHU 3a/1a4aMH Kypca T€OMETPUH Ha YIITyOJIEHHOM YPOBHE, PACUIHPSIOIIUMHU
Y YCWIMBAIOMIMMH Kypc 0a30BOTO YPOBHSI, SBIISFOTCS:

v/ paciiMpeHue MpeICTaBIeH s O TCOMETPUH KaK YaCTH MHPOBOM KyJIbTYphl U (POPMHUpPOBAHUE
OCO3HAHMSI B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIINM MUPOM;

v’ (opMHUpOBaHHE TIPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEUIIHMX
MaTeMaTHYECKUX MOJETSAX, MO3BOJSIOMIMX ONUCHIBATH M HM3y4aTh pasHbIC SBICHUS
OKPY’KaIOIero MUpa, 3HAaHUE MOHATUIHOTO anmapara 1o pasaeny «CtepeoMeTpus» yaeOHOro
Kypca TeOMeTpHH;

v' (popMHpOBaHHE YMEHHUS BIIaETh OCHOBHBIMH MOHATHAMHU O IPOCTPAHCTBEHHBIX (UTYPaX M UX
OCHOBHBIMHM CBONCTBaMHM, 3HAHUE TeopeM, (GOopMyl M YMEHHE MX HpPUMEHSTb, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

v’ (popMHpOBaHHE yMEHHs pAaclO3HaBaTh HAa YePTEkKax, MOMCISIX M B pPEaJbHOM MHPE
MHOTOTPaHHHKH U TeJla BpaIlleHUs, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJIEITH;

v' (popMHUpOBaHHE MOHMMAHHUs BO3MOKHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUSI MaTEMAaTHIECKHX
TEOpHid, GOPMUPOBAHNE TIOHUMAHHUS POJIM AKCHOMATHKH TTPH MTPOBEICHUH PACCYKICHHIA;

v' (popMHUpOBaHHE YMEHUS BIIAJETh METOJAMH JOKA3aTEILCTB U AITOPUTMOB PELICHUS, YMEHUS
UX TNPUMEHATh, TPOBOAUTH  JOKa3aTelbHbIE  pACCYy)KIACHHS B  XOJl€  pELICHUs
CTEpEOMETPUYECKUX 337ady M 33Jady C IMPAKTUUYECKUM CcoJepXkaHueM, (OpMHpPOBAHUE
NpEJCTaBICHU O HEOOXOAMMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MAaTeMaTHYEeCKHX
YTBEP)KJICHHUH U POJIM aKCMOMATHUKH B TIPOBEICHUH JISAYKTHUBHBIX PACCYKICHUM;

v/ pasBUTHE ¥ COBEPIICHCTBOBAHWE HHTE/UICKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEILHON AaKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHWH, KPUTUYHOCTH
MBIIICHHSI, THTEpeCca K U3YUYEHHIO T€OMETPHUH;

v’ (popmupoBaHne (YHKIMOHAIGHOM TPAMOTHOCTH, pEIICBAHTHOW TCOMETPHM:  YMEHHUsI
pacrio3HaBaTh MpPOSBICHUS T'€OMETPHUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbBIX KU3HEHHBIX CUTYAIUAX U IPU U3YYCHUHU JAPYTHX YUEOHBIX IPEIMETOB, IPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEATbHBIX CUTYAIMH, HCCIEI0BAHUS
MOCTPOCHHBIX MOJIeNeil, UHTepIpeTaluy NOJTYYEHHBIX pe3yabTaToB.

OCHOBHBIMU COJIepKaTeIbHBIMHA JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B 10 kiacce
ABISTIOTCS: «[IpsIMBIEe M TIJIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHukn», «Tema BparmeHus»,
«BeKTopBI 1 KOOPIMHATHI B TPOCTPAHCTBEY.



ChopmymupoBannoe B ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH TOHITHIMUN,
pEJIeBaHTHBIX T€OMETPHUH Ha yrIyOJIEHHOM ypoBHE 0OydeHus B 10 kiiacce, OTHOCHTCS KO BCEM
COJepXKATeNbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUU
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHusi dexepanbHol paboueit
IIPOrPaMMBI, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPHUPOBAHO TAKUM 00Pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIUITHAIBHBIM BOIIpOcaM oOydJaromuecs o0palaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU UM HaBbIKAMU
MOCIIEA0BATENbHO U MOCTYNATENIbHO, C COOJIIOJIGHUEM MPHUHIMIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY F'€OMETPHUECKUX MPEACTABICHN 00yJatOIUXCsl, paCIInPsIst
U yrayOuisis e€, o0pas3ys mpo4HbIe MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EeHUIO TEOMETPUHU Ha YIITyOJEHHOM YPOBHE MO3BOJISIET:

co3math ycnmoBus mnsi auddepeHnmanyu o0ydeHHS, TOCTPOCHUS WHIUBUAYAIBHBIX
o0pa3oBaTeNbHBIX NporpammMm, o0OecrneduTh yrayOn€HHOE H3y4yeHHE TeOMETPHH  Kak
cocTaBisitolIeil yaeOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYUAIOLIUXCS K MPOAODKEHUI0 U3YYeHHsSI MAaTEeMAaTUKH ¢ YYETOM BbIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIUM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.

Ha u3yuenne ydyeOHOTO Kypca «l'eomeTpus» Ha yriryOJeHHOM ypOBHE OTBOIUTCS B 10
kiacce — 102 yaca (3 yaca B Henen).

COJAEP/KAHUE OBYYEHUA

[IpsiMBbIE ¥ TNIOCKOCTH B MPOCTPAHCTBE.

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, POCcTpaHcTBO. [loHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacrionokeHue IpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECs, apalIeIbHbIE U
cKpeluBaromyecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IApajUICIIbHBIE IPSMBIE B IIPOCTPAHCTBE, MapaJUIEIbHOCTh TPEX
OpSAMBIX, MapaJUIeIbHOCTh NpAMOM M IIockocTH. [lapamiensHoe U LEHTpalbHOE
MpoeKTupoBaHue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUSL.
N3o6paxenue ¢Guryp B napajuiebHOM NPOEKIHUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHM, YroJl
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapaenbHOCTh IJIIOCKOCTEN: NapajlienbHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [Ipocreiimme npocTpaHCTBEHHBIE (PUTYpPhI HA TUIOCKOCTH:
TeTpa’ap, NapaIeNIEeNUIe], TIOCTPOCHUE CEYEHU M.

[lepnieHIUKYIAPHOCTE HMPSAMOM M IUIOCKOCTU: IEPHEHIAUKYJSIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IIPSMBIE IapajUIeIbHBIE M IEPHEHIUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIIIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. [leprneHAuKyasIp U HAKJIOHHBIE: PACCTOSHHUE OT TOUKH 10
IUIOCKOCTH, PAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NpOeKius (GUrypbl Ha IJIOCKOCTb.
[lepneHqUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IuIockocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIIBl B IPOCTPAHCTBE: YOI MEXAY NPSIMOU U IJIOCKOCTBIO, IBYTPAHHBIN YIOJl, TUHEHHBII
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatHsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpanHuku



Bunel MHOrorpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrospHas npu3ma,
npsMasi 1 HaKJIOHHAs MPHU3MBbI, OOKOBask M IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSAMOYTOJIBHBIM TMapajulelIeldIe] W ero coWcrBa. Kpargailluye nyTH Ha IIOBEPXHOCTH
MHOrorpaHHuka. Teopema Oinepa. IIpoctpanctBeHHass Teopema Iludaropa. IMupammma: n-
yrojipHasi NUpaMuia, IpaBUiIbHAA U yceu€HHast nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHen
IPaBWIBHON nupaMuiel. [IpaBuibHBIE MHOTOTpaHHMKHU: IpaBUJIbHAS IpHU3Ma U IIPABHIIBHAS
nupamu/a, paBuibHas TpEyrojabHasi TUpaMuia ¥ IpaBUIbHbIN TeTpasap, ky0. Ilpeacrasienue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKAd AP U UKOCAdIIP.

Beluuciienue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, quaroHaiu, yrisl. Ilnomans 00koBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM IPU3MBI, IIOMIA/ (b OCHOBAHHI, TeOpeMa 0 OOKOBOA
MOBEPXHOCTH MpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBLHON
IpaMU/Ibl, TEOPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPaBHWIbHBIX MHOIOI'DAaHHUKOB.
CuMmMeTpuss B TNpPAaBUIBHOM MHOTOTPAHHMKE: CHUMMETpHUS IapajlleNeNuIe]a, CUMMETPUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPAaBUIIbHON TUPAMUIBL.

BekTops! 1 KOOPAMHATEI B IPOCTPAHCTBE

[ToHATHSA: BEKTODP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAINPABIICHHbIE W IPOTUBOIOJIOKHO HAINPABICHHBIE BEKTOpPBI. PaBEHCTBO
BEKTOpPOB. [I€HCTBHSA C BEKTOpAMHU: CIIOKEHUE W BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHOXKEHHE BEKTOpA Ha uncio. CBOICTBA caokeHus: BeKTOpoB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [lonsTHe KoMIuIaHapHbIe BEKTOpHI. [ [pM3HaK KOMIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3iokKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsmoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b
MEXy KOOpJUHATaMHM BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy Bekropamu. CkalspHOe
IIPOU3BEIEHUE BEKTOPOB.

INPEAMETHBIE PE3VIJIBTATDI

K koniy 10 knacca oOyuaromumiicss Hay4uTCs:

v’ cBOOOJTHO OIEPHUPOBaTh OCHOBHBIMH TMOHATHSAMH CTEPEOMETPHU IPH DEIICHHH 33134 |
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

v/ IPUMEHSTH aKCHOMBI CTEPEOMETPHH M CJIEJICTBUS W3 HHUX HPH PEIICHAM T'€OMETPHYECKHX
3ajay;

v/ KJIaCCH(HIIMPOBATh B3aUMHOE DPACIIONIOKEHHE MPSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

v' cBOOOJTHO OTIEPUPOBATH MIOHATUSIMH, CBI3aHHBIMH C YTJIAMH B IIPOCTPAHCTBE: MEK/TY PSAMBIMHE
B IIPOCTPAHCTBE, MEXy MPSIMOH U IIIOCKOCTHIO;

v' cBOOOJTHO OMEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPaHHHUKAMH;

v/ CBOOOMHO pAacClO3HABATH OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (IpH3Ma, MHPaMHUJIA,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

v’ KJIACCH(HITMPOBATE MHOTOTPAaHHUKH, BEIOUPAs OCHOBAHHUS JUIS KJIACCH(HUKAIWH;

v' CBOGOJIHO OIEPUPOBATH TIOHATHSIMHE, CBSI3aHHBIMHU C CEYCHHEM MHOTOTPAHHUKOB IIOCKOCTHIO;

v/ BBITIONTHSTE TapajlIelbHOE, IEHTPAILHOE W OPTOTOHAIBHOE IMPOCKTUPOBaHHWE (GUTYp Ha
IUIOCKOCTb, BBITIOJHATH N300paXkeHUs (hUTyp Ha IIOCKOCTH;

v/ CTPOUTH CEYEHHSI MHOTOTPAHHHKOB Pa3IMYHBIMEI METOIaMH, BBITIOIHATH (BBIHOCHBIE) TJIOCKUE
YEepPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y;



v/ BBIYUCIISTH IUIONIAIH TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MHPaMH/Ia), TEOMETPUYECKHX
TN ¢ MPUMEHEHUEM (OPMYIT;

v’ CBOOOJHO OIEPHPOBATH HMOHATUSAMU: CHMMETPUSL B IPOCTPAHCTBE, IIEHTP, OCh U ILIOCKOCTh
CUMMETPUH, IICHTP, OCh U TNIOCKOCTh CHUMMETPUU (DUTYPHI;

v’ CBOOOJHO OIEPUPOBATh IOHATUSAMH, COOTBETCTBYIONIMMHM BEKTOPaM M KOOpDIMHATAM B

MIPOCTPAHCTBE;
v BBITOJTHATE ICUCTBUS HAJl BEKTOPAMH;
v/ pemarh 3agayd  Ha JIOKa3aTeJbCTBO MAaTEMAaTHYECKMX OTHOIICHHH W HAXOXICHHUE

F€OMETPUYECKUX BEIMYMH, IPUMEHSASA W3BECTHBIC METOABI NPU PELICHUU MATEMAaTHYECKUX
3a/1a4 MOBBILLIEHHOI'O U BBICOKOT'O YPOBHS CII0KHOCTH;

v/ IPUMEHSATH MPOCTEHIIME TMPOTPAMMHBIE CPEICTBA W 3JIEKTPOHHO-KOMMYHHKAIIHOHHbIE
CHUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

v/ u3BJIEKaTh, MPeoOPa3oBbIBATE W HMHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuXx (pUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

v/ IPUMEHSATH MOJyYCHHbIC 3HAHMS HA TMPAKTHKE: CPABHUBATH W AHAIM3UPOBATH pEabHbBIC
CUTyalluy, IPUMCHATb U3YYEHHBIE MOHATUA B IIPOLIECCE MOUCKA PEIICHUS MaTeMaTUYECKU
chOopMyIHPOBAHHONW NPOOIEMbI, MOJCIUPOBATh pPeabHbIE CUTYallMH Ha SI3bIKE T'€OMETPUH,
HCCJIEN0BATh TOCTPOECHHBIE MOJENH € MCIIOJb30BAaHUEM I'€OMETPUYECKUX IIOHATHA U TEOPEM,
anmapara aiareOpbl, pelmaTh [PaKTUYECKHE 3aJauyd, CBSI3aHHbIE C HaXO0XKJIECHUEM
r€OMETPUYECKHUX BEIINYUH;

v UMeTh TpeJCTaBICHUsT 00 OCHOBHBIX JTallaX pPasBUTHs T'E€OMETPUHM KaK COCTABHOM dYacTH

(GyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

TEMATHYECKOE INTAHUPOBAHUE

Temarnueckne
0JI0KH, TEMBI

OcHoBHOE conepxaHue

OcHoBHbBIE BUBI 1eSTeJIbHOCTH
00y4aommxcs

Bgenenne B
CTEPEOMETPHUIO
(23 u)

OcHOBHBIE
¢burypsi.
[ToHSATHS CTEPEOMETPUU: TOUKA,
npsimas, MJIOCKOCTb,
MPOCTPAHCTBO. OcHOBHBIE
mpaBwiia  W300paKeHHUs  Ha
pUCYHKE TJIOCKOCTH,
napayienbHbIX MIPSIMBIX
(OoTpe3KoB), cepennHbBI OTPE3Ka.
[TousTus: TepeCEKarIIUECs
TUIOCKOCTH,  TIepeceKaromecs
npsmast u MJIOCKOCTH;
MOJTYIIPOCTPAHCTBO.
MHoOTrorpaHHUKH, HU300pakeHue
MPOCTEHTIINX TPOCTPAHCTBEHHBIX
¢uryp, HECYIIECTBYOIINX
0OBEKTOB. AKCHOMBI
CTepEOMETPUH " TIepBBIC
CIIEJICTBHS U3 HHX.

CrocoObl 3afaHusi OPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE.
O6o3HaueHMs MIPSIMBIX u
TIJIOCKOCTEH. Ceuenus.

MPOCTPAHCTBEHHbBIE

Omnpenenarp MIOCKOCTh Kak (GUrypy, B
KOTOPOI BBINIOJHSAETCS IUIAHUMETPHUSL.
Henate  mpocTedine  JOTHYECKHE
BBIBOJBI M3 AKCHOMAaTHKH IIJIOCKOCTH.
[IpuBoauTh  TpUMEpPHl  pealbHBIX
00BEKTOB, HJeanu3aluel  KOTOPBIX
SABIISIOTCS AKCHOMBI reOMETPUH.
W3ydath,  OpPUMEHATH  IPHUHILMIIBI
ITOCTPOCHUS CEUECHUM.

Hcnonp3oBarh JUIS IIOCTPOEHUS
CEUeHUH  METOA  CJIEeJ0B,  METOJ
BHYTPEHHEI0 IPOEKTUPOBAHUS, METO]
NepeHoca ceKylie miockocTu. Pemars
CTEPEOMETPUUECKUE 3a/1aun: Ha
omnpefeNeHue  BHJAA  CEUEHUs U
HaXOXXJEHHE ero TUIOUIA/IH.
AKTyanu3upoBaTb (aKTbl W METOAbI
IUTAHUMETPUM, PEJIEBAaHTHBIE  TEME,
IIPOBOJIUTH AHAJIOTHH.

Hcnonp30BaTh IpU  pEIICHUN 3a1ad
CJIEAYIONINE TNITAHUMETPHUECKUE (PaKThI
Y METOJBIL:




N3obpaxkenune CEUYCHHI

NUpaMubl, Ky0a H TPU3MBI,
KOTOpBIC TPOXOIST depe3 uX
pEdpa. N3o6paxenue
nepecedeHust MOJTYYCHHBIX
IJTIOCKOCTEM.

PackpammBanre  TOCTPOSHHBIX

CEYCHH PAa3HBIMH L[BETAMHU.
Meton cnenoB Iisi MOCTPOEHUs
ceueHuii. CBoiicTBa NepeceueHuit
MIPSIMBIX u MJIOCKOCTEH.
[Toctpoenue CEYEHHI B
nupamujie, Kyoe mno TpémM Toukam
Ha péopax. Co3maHne BHIHOCHBIX
yepTe)ked M 3aluCh  IIaroB
MIOCTPOCHHUSI.

[ToBTOpEHME MIITAHUMETPHUH.
Teopema 0 HPONOPILMOHATBHBIX
OTpe3Kax. [Tomobue
TPEYTOJILHUKOB. Teopema
Menemnas. Pacuérel B ceueHusx Ha
BBIHOCHBIX dYepTexax. Hcropus

Teopemsl daneca u 0
MPONOPLUOHAIBHBIX OTpE3Kax.
Anroput™M JleNieHHs OTpe3ka Ha n
paBHbIX yacTel. Teopema Menenast.

PaBHOOCApEeHHBIN TPEYTOJIbHUK.
PaBHOCTOpOHHMIT TPEYIrOIbHHUK.
[IpsamoyronbHbIH TPEYroJIbHUK.
CBoiicTBO cpenHei JMHUU

TpeyroiibHuKa. CBOMCTBO OUCCEKTPUCHI
yria TpeyroibHuka. CBONCTBO MeauaH
TPEYroJIbHUKA.

[Tpu3naku mogo0us TPEYrOJLHUKOB.
[Tomyuars IIPEICTABIICHUS 00
OCHOBHBIX 3Tanax pa3BUTHUs F'€OMETPUH
KaKk COCTaBHOM wyactu ¢yHIaMeHTa
Pa3BUTHS TEXHOJIOTHI

pa3BUTHUSA IJJAHUMETPUU 51
CTEpEOMETPUH

Bsaumnoe Bsaumnoe pacnionoxkenue | Knaccupunuponars B3alMHOE

pPacIOJIOKEHHE | IIPSAMBIX B IIPOCTPAHCTBE. | PACIIOIOKEHUE MIPSIMBIX B

MIPSAAMBIX B | CkpemuBaromuecs IpsIMBIE. | IPOCTPAHCTBE, UJUTIOCTPUPYS

npoctpaHctse (6 | [IpuzHaku CKpELIMBAIOIINXCS | PUCYHKAMU W IPUBOIAS IPUMEPHI W3

q) MIPSAMBIX. peanabHON XU3HMU. IPOCTPAHCTBA U HE
[TapamiensHbie IpsIMbIE B | JIEKAILEH Ha JPYrou MpsSMOK; JIEMMY O
IIPOCTPAHCTBE. Teopema 0 | mepece4yeHUN IIJIOCKOCTH JIBYMs
CyILIECTBOBAHUH U | MMapaJuleIbHBIMU NPSMBIMU; TEOPEMY O
€AMHCTBEHHOCTH IpsAMON | TPEX napajuIeIbHbIX MIPSIMBIX.
MapajyieIbHONM JaHHOM mpsiMoH, | Jloka3biBaTh MPU3HAK
MIPOXOAAIIEH yepes TOUKY | CKPEILIMBAOLIUXCA MPSAMBIX, TEOPEMY O
IIPOCTPAHCTBA U HE JIEXKAIICH Ha | CKPEILHUBAKOLIUXCS MIPSAMBIX.

JAHHOM NPSIMOM.

Jlemma 0 NepeCcCUCHUn
mapaijICJIbHBIX IMPAMBIX
IIJIOCKOCTBIO. HapaJ'IJICJIBHOCTB

Tpéx mpsmeix. Teopema o TpEx
napajiebHbIX MPSMBbIX.
Teopema 0 CKpeIIMBAIOIIUXCS

MPSAMBIX. [TapamnensHoe
MPOEKTHPOBAHHUE. OcCHOBHBIE
CBOMCTBaA MapajieabHOIrO

npoektupoBanus. HMzobpaxeHue
pasHbIX (UTYp B HapaielbHOM
MIPOEKITHH.

IlenTpanpHas MpoeKLHUs.

Jloka3piBaTh TEOpPEMY O paBEHCTBE
YIJIOB C COHANPABIECHHBIMU CTOPOHAMH.
OOBsACHSATS, YTO Ha3bIBACTCS
NapajulelbHBIM W LEHTPaJIbHBIM
MIPOEKTUPOBAHUEM U KaK BBITIOJIHSIETCS
NPOEKTHUPOBaHUE (PUTYP HA TIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapaiebHOTO

MPOEKTHUPOBAHUSI.
N3o6paxars B napauiesbHON
NPOEKIIUK  pa3Hble TeOMETPUYECKHE
buryps.

Pemratb cTrepeomeTpuveckue 3a1aun Ha
JIOKA3aTebCTBO W HCCJICOBaHME,
CBS3aHHLIC C PACIIOJIOKCHUCM HPSAMBIX
B IIPOCTPAHCTBE.




Yrom ¢ coHamnpaBiI€HHBIMHU
CTOPOHAMM. Yron MEKIY
MPSIMBIMHU.

3amau HA JOKa3arejibCTBO U

UCCIIEIOBAHNUE, CBSI3aHHBIE C
paclojokKeHUEM  MpSAMBIX B
MIPOCTPAHCTBE
Jloka3bIBaTh TEOpEMY 0
CYILIECTBOBaHUH u
€AMHCTBEHHOCTH IapajuIeIbHON
NpAMOM,  TPOXOIsIIEeH  uepe3
TOYKY
[Mapannensuoct | [HonsTus: napajuiensHocTh | Knaccudumuponarsb B3aMMHOE
b OpsSIMbIX U | OpIMOM M IUIOCKOCTH B | pAacHOJIOXEHHE MPSAMOU U MIJIOCKOCTH B
IUIOCKOCTEH B | MPOCTPAHCTBE. MIPOCTPAHCTBE, MPUBOJS
npoctpanctse (8 | [Ipuznax napajvieJIbHOCTH | COOTBETCTBYIOIINE MIPUMEPBHI.
q) npsMoil u miaockoctu. CpoiictBa | @opMyaupoBarh omnpezeneHue
MapajuIeJIbHOCTH  IPSAMOM W | ApaJUIEIbHBIX NPSIMOM M IUIOCKOCTH.
MJIOCKOCTH. Jloka3bIBaTh MPU3HAK 0
l'eomeTpruueckue  3ajaud  Ha | NapaJJICIbBHOCTH IPSIMOM U IJIOCKOCTH;

BBIYHCIICHUE M JJ0KA3aTeIbCTBO,
CBSI3aHHBIC C IAPAJUICIbHOCTBIO
OpsIMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE. ITocTpoenue
CEUeHUs, MPOXOMASILEro Yepe3
JAHHYIO NPAMYIO Ha 4YepTexe U
MapajuIeIbHOTO APYIOf IPSMOM.

Pacuér OTHOILIEHUM.
[TapannenbHas IIPOEKIIMS,
NIPUMEHEHHE I ITOCTPOCHUS
ceueHui Ky0a "
napajuiesenuIe/a.

CpolicTBa mNapajesenunena M
IIPU3MBI. [TapamiensHbie
IIJIOCKOCTH. ITpusnakn
NapaljIeIbBHOCTH IBYX
IJTOCKOCTEM. Teopema 0
NapajIeIbHOCTH u
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOAAIIEH 4Yepe3 TOYKy, He
MIPUHAIICKAILYEO JTAHHOM
IIJIOCKOCTH U CIIEACTBUS U3 HEE.
CaoiicTBa napajuIeIbHbIX
IJIOCKOCTEM: O MapajuleIbHOCTU
NpsIMBIX ~ [E€peceueHuss  Mpu
[IepeCceYCHU N JBYX
MapajuIeIbHbIX IIJIOCKOCTEN
TPEThEN; 00 OTpe3Kax
MapajuIeIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXIY
MapaJUIeIbHBIMM U3 peanbHOU
KHU3HU. IIJIOCKOCTSIMU; 0

CBOMCTBa NapaJyICIbHOCTU NPSIMOU U
IIJIOCKOCTH.

Pemars crepeomerpuueckue 3agadu
BBIYMCIICHUS u JI0Ka3aTeIbCTBO,
CBS3aHHBIE c MapajieIbHOCThIO
IIPSAMBIX U TUIOCKOCTEN B IPOCTPAHCTBE.
Pemlare mpaktuueckue 3amadyd  Ha
IIOCTPOCHUE CEYEHMH Ha YepTekax
TeTpadapa U napamienenumnena. Pemare
CTEPEOMETPUYECKUE 3a1a4H, CBSI3aHHBIC
C IOCTPOCHUEM CEUEHUH IIIOCKOCTBIO.
[IpoBOOUTE JIOTMYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIE  PACCYXKACHUSA  IIpU
pElIeHMH  TE€OMETPUYECKUX  3ajad
CBSI3aHHBIX c [apaJuIEIbHOCTHIO
IJIOCKOCTEM.
CpaBHHBAThH u
pealibHble  CUTYyalUH,
NapaJlIeIbHOCTBIO psAMOM u
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJIETIMPOBATh  peajbHbIE CHUTYallUH,
CBSA3aHHBIC c [1apaJuIEIbHOCTBIO
MPSMON U IUIOCKOCTH B MPOCTPAHCTBE,
Ha S13BIKE T€OMETPUHU

aHAIIM3UPOBATh
CBSI3aHHBIE C




MepeceyeHn MpsIMONA C ABYMS
rapauieIbHBIMU TUIOCKOCTIMHU

[Tepnienaukysnsp
HOCTb MPSMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE
(25 )

[ToBTopenue: Teopema [udaropa
Ha TUIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA.

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napajenenurena. Berauciienue
JUIMH OTpPe3KoB B Kybe U
IIPSIMOYTOJILHOM
napasuiesenumnese.

[lepneHIUKYIAPHOCTD TPSMOU U
IIJIOCKOCTH. ITpu3znak
MEPIEHIUKYIAPHOCTH MPSAMON U

IIJIOCKOCTH. Teopema 0
CyILIECTBOBAHUH u
€IMHCTBEHHOCTH IIPSIMOH,
MIPOXOASAIIEH yepes TOYKY
IIPOCTPaHCTBA "
MEPIEHIUKYIAPHOM K IUIOCKOCTH.
[Timockoctu u
NEPIEHIUKYISIPHBIE UM MpsAMast B
MHOTOTrpaHHHKAX.

[lepneHnukynsip ¥ HaKJIOHHAs.
[locTpoenue neprieHIuKysApa U3
TOYKU Ha MPAMYIO.

Teopema 0 TpEX
MepIeHIUKYIIpax  (mpsiMas |
oOparHasi). VYron MEXIY
CKPEUIMBAIOIIUMHUCS  MIPSIMBIMH.
ITouck MePIEeHIUKYSIPHBIX
MIPSIMBIX c TIOMOIIBIO

MEPIEeHIUKYISPHBIX TUIOCKOCTEH
OptoronansHoOe

npoektupoBanue. [loctpoenne
CEUYCHUN KyOa, IIPU3MBI,
MIpaBUJIbHOM MUPAMHU/IBI c
ITOMOLLBIO OpPTOrOHAJILHON
MIPOEKIUH. Cummerpust B
IIPOCTPAHCTBE OTHOCHUTEJIBHO
IIJIOCKOCTH. [Tnockoctn

CUMMETPUA B MHOTOTPaHHUKAX.
[Mpu3HaK mMepIEeHANKYISIPHOCTH
OpsMOMl W TIOCKOCTH — Kak
CIIEZICTBHE CUMMETPHH.
IIpaBuIbHBIE MHOTOTPAHHUKHI

Pacuér paccrosHMil OT TOYKH 10
iockocTd. CrocoObl OMYCTHTH
MEPIECHANKYISIPBL:  CUMMETPHS,
CIBUT TOYKH MO TMapajielbHOU
MPSMOM. Cnasur o

AKTyanu3upoBaTb (aKTbl U METOAbI
IUIAHUMETPUM,  PEJIEBAHTHBIE  TEME,
IIPOBOIUTH aHajaoruu. OopMyaupoBaTh
OIIPEIEICHUS: MIEPIEHIUKYIISPHBIX
IPSIMBIX B IPOCTPAHCTBE; ONPEACICHUE
IIPSIMOH, MEePIEHIUKYIAPHON K
IUIOCKOCTH. JloKaspIBaTh: JeMMy O
NEPIEHIUKYISIPHOCTH JBYX
[apaJUICJIbHBIX HPSIMBIX K TpeTbed
IpSIMOH; TEOPEMBI O CBS3M MEXIY
[apaJUICIBHOCTBI0  NPAMBIX M HX
MEPIEHAUKYIAPHOCTBIO K IUIOCKOCTH.
Jloka3pIBaTh: TEOpPEMY, BBIPAXKAIOLLYIO
IPU3HAK NEPIEHIUKYISIPHOCTH NPSIMOI
" IJIOCKOCTH; TEOpeEMY 0
CYLIECTBOBAHMM U  €AMHCTBEHHOCTH
NpsAMOM, TPOXOIAIIEH dYepe3 AaHHYIO
TOYKY M NEPHEHAMKYISIPHOW K JTaHHOU
IIJIOCKOCTH.

N3o6paxkars B3aMHO
NepHeHIUKYISpHbIE PSAMYIO u
IIJIOCKOCTb.

DopMyIHpOBaTh CBOMCTBO

NEepNeHIUKY/Isipa 1O OTHOIIEHHIO K
IIJIOCKOCTH.

[TomyuaTh mpezacTaBlieHUE O 3HAYEHUU
nepreHNKyIsIpa Ui Ipyrux obnacteit
HayKu ((u3MKa, SJHEpPreTUKa, Ja3epHble
TEXHOJIOTUHM), B pPEaJbHOM JKU3HU
(TexHHMKa, OKpyXaromas 0O0CTaHOBKA).
Jloka3pIBaTh yTBEPXKICHHUS, CBA3AHHBIE
C TPOEKIMEHd NPSMOM Ha IJIOCKOCTb,
HENEPIEHIUKYISIPHYIO K 3TOH IPAMOM.

JlokaspiBaTe  TeopeMy O  TpEx
NEePIEeHIUKYISIpax u TeopeMy
o0paTHyIo TeopemMe 0 TpEX
NEepIeHIUKYISIpax.

[Tonyuars IIPEJICTaBICHNE 00
OpPTOTOHAJILHOM MPOEKTUPOBAHUU.

JlokaspiBaTe TEOpEMY O NIPOECKLMH
TOYKHU HA MPSIMYIO.

Peware crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C MEPIEHANKYISIPHOCTHIO
IIPSIMOM U TUIOCKOCTH.

Pemarts MIPUKJIIATHBIE 3aJ1a4M,
CBSI3aHHBIE c HaXO0XJEHUEM
T€OMETPUYECKUX BeIWYMH. Pemars
CTEPEOMETPUUECKHUE 3a]1a4H, CBI3aHHbBIC
C TIPUMEHEHUEM TEOpEeMbl O TpEX
MEPIECHANKYIAPAX, HaXO0XJIECHUEM




HemapaJuieIbHOU NPSAMOM, | paCCTOSIHUM, MOCTPOCHUEM MPOEKIUM.
M3MEHEHUE PACCTOSTHUI CpaBHuUBaThH 5 aHAJIU3UpPOBATh
YTBEPKACHUSI C LEJIbI0 BBIABICHUS
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX paccyXIeHuu.
AHaHI/IBI/IpOBaTB U MOIACIMPOBATL Ha
S3bIKE TEOMETPUU pealbHbIE CUTYalIUH,
CBA3aHHLIC C TMCPICHAUKYIAPHOCTBIO
OpsIMOM M TUIOCKOCTH; HCCIIE0BaTh
MMOCTPOCHHBIE MOJICIIA, B TOM YHUCJIE U C
MCIIOJIb30BaHUEM aIllapara ajareopsl
Vsl u | [loBropenue: yroi MEXIY | AKTyanu3upoBaTh (aKThl M METOJBI
paccrosiHus (16 | mpsAMbIMH Ha IUIOCKOCTH, | IJITAHUMETPUHU, PpEJICBAaHTHBIE TEMe,
q) TPUTOHOMETPHS B IIPOU3BOJIBHOM | IIPOBOAUTH aHAJIOTHU.
TPEYTOJIbHUKE, Teopema | PopMyIupoOBaTh omnpezeneHue
KOCHHYCOB. JIByTPAHHOTO YIUIa.
[ToBTOpeHue: yron  Mexnay | Jloka3piBaTh CBOMCTBO paBEHCTBA BCEX

CKPEILMBAIOIMMUCS TPSIMBIMU B
npocTpaHcTBe. [eomerpuueckue
METO/Ibl BBIYUCIICHUS yITIa MEXAY
OpSMBIMM B MHOTOIPaHHHKaX.
JlByrpannselii  yroia. CBoicTBO
JUHEWHBIX YIVIOB JBYI'PaHHOIO
yria. IlepnenqukynspHbie
mockoctd. CBOMCTBa B3aUMHO
MEPIEeHIUKYISPHBIX TUIOCKOCTEH.
IIpu3Hak mNepHeHIUKYISIPHOCTH
IJIOCKOCTEM; TeOpeMa O IMpsSMOU
IepeceueHnsl ABYX ILIOCKOCTEN

MIEPIEHIUKYIISIPHBIX TpeTben
IIJIOCKOCTH.

[IpssMOyronbHbIi
napajuieJenumes; Ky0;
HU3MEpEHHs, CBOICTBA
MIPSAAMOYTOJIBHOTO
napaulenenumnena. Teopema o
JaroHaIu MIPSIMOYTOJIBHOTO

napajuieNienunesa M CIelCTBHE
n3 He€. CrepeoMeTpuuecKue u
NPUKIIQJHbIE 3a/1a4H, CBS3aHHbIC
CO B3aWMMHBIM PACIOJIOKCHHUEM

MIPSIMBIX u IIJIOCKOCTH.
[ToBTOpEHME: CKpEIIMBAOIIMECS
IIpsIMBIE, napajuieiabHbIe
IJIOCKOCTM B CTaHJAPTHBIX
MHOTI'OI'PAHHHUKAX. ITapa
MapaJUICNIbHBIX IUIOCKOCTEH Ha
CKPELIUBAIOIIUXCS IIPSIMBIX,
paccTostHue MEXIY

CKPEIMBAIOIMMUCS NPSIMBIMU B
IIPOCTBIX CUTyalUsX.
OnyckaHue NepneHIuKyIspoB,

JMHEHHBIX YIVIOB JBYI'PAHHOIO YIVIA.
KnaccugunupoBars AByrpaHHbIE YIJIbI
B 3aBUCHMOCTH OT UX IPaJlyCHON MEPBI.

MEePIEeHIUKYISIPHBIX IJIOCKOCTEM.
Jloka3piBaTh TEOpEMy O TIpPU3HAKE
NEePIEeHIUKYISIPHOCTH JIBYX
IIOCKOCTCH.

dopmynupoBaTh CIIEICTBHUE (u3
IpU3HAKa) O MEePHEeHIUKYISPHOCTH

IJIOCKOCTH, KOTOpasi MepHeHIuKyIsipHa
IIPSIMOM, 110 KOTOPOH IepeCceKaroTcs ABe
IUIOCKOCTH, 9TH IUIOCKOCTSIM.
Jloka3pIBaTh  yTBEPKIEHHS O  €ro
CBOMCTBax; TEOpPEMY M CIEACTBUE W3
He€ O JUaroHajsX MPSMOYTOJIBHOTO
napajuieJenumnesa.

Pemars crepeomerpuueckue 3amaud,
CBA3aHHBIE C MEPHEHIUKYISIPHOCTh
NpSIMBIX W TUIOCKOCTEH, HCHOJIb3Ys
HHaHHMeTqueCKHG (baKTBI U MCETOIBI.
[IpoBOOUTH JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeabHbIE  PACCYXICHUS  TMpHU
pElIeHUH  TeOMETPUYECKUX  3ajiad,
CBA3AHHBIX C MEPHEHINKYISIPHOCTBIO
ILIOCKOCTEH.

AHaJ'II/ISI/IpOBaTI) nu MO}IGJ’II/IpOBaTI) Ha
SI3bIKE€ TEOMETPUU PEaJIbHbIE CUTYalIUH,
CBSA3AaHHBIE C MEPHEHINKYISIPHOCTBIO
MPSIMBIX U MJIOCKOCTEH.

Uccnenosare mocTpoeHHBIE MOJIENH, B

TOM 4YHCIE€ U C HCIOJIb30BaHUEM
ammapara anreOphl.

Peniate MIPUKJIIAIHBIE 3a]1a4H,
CBsI3aHHbBIE c HaXOXJICHHEM

FCOMCTPUYICCKUX BCININH




DopMyIIMpOBaTh  OMPEEIICHUE
B3alMHO BBIYUCICHUC
PacCTOAHUI OT TOYKH /10 TOYKH;
IIPSIMOM; IIJIOCKOCTH.

Brrunciienne paccTossHUN MEXIy
CKPEUIUBAIOIIUMHUCS TPSIMBIMH C
MOMOMIbIO  MEPHEHAUKYISIPHON
IIJIOCKOCTH.

TpéxrpaHHbIi yroj, HepaBeHCTBA
JUTSL TPEXTPAHHBIX YIJIOB.
Teopema Iludaropa, TeopeMbl
KOCMHYCOB M CHHYCOB  JUJIsl
TPEXTPAHHOTO yrya. DJIEMEHTHI

chepuueckoit TCOMETPHUU:
reoIe3M4ECKHUE JIMHUU Ha 3emile
Mpuororpannuk | Cucremaruzanus 3Hanuii: | Paborath ¢ yueOHUKOM: 3amaBarh
u (7 4) MHOTrOrpaHHUK M €r0 JIEMEHTBI. | BOIIPOCHI, JieNaTh 3aMevaHus,
[Impamupga. Buael nupaMu. | KOMMEHTApHUH.
IIpaBuibHag nupamuga. Ilpusma. | AHanu3upoBaTh  peUICHME  3aJayu.
[Ipsimast 1 HakiOHHas NpuU3MbL. | PucoBaTh BBIMYKIIbIE MHOTOTPAHHUKH C
IIpaBuibHasgs mnpusma. Ilpsmoil | 3anaHHBIMU CBOMCTBaMY;
napajuieeuIe T, BOCCTaHaBJINBATh oOumit BUJ
IIPSIMOYTOJIbHBIN BBIIIYKJIOTO MHOTOI'DaHHUKA IO ABYM
napajuieIeuIe T, KyO. | €ro mpoeKLHusIM.
Beinyxiibsie MHOTOIpaHHMKHU. | JlOKa3bIBaTb  CBOMCTBA  BBIIIYKJIOTO
Teopema Diinepa. [IpaBuibHbIE U | MHOTOTPAHHHKA.
IIOJIyTIPaBUJIbHBIE PurcoBarp BBINIyKJIbIE MHOTOTPAaHHUKH C
MHOTOTPaHHUKHU pa3HON BUIIEPOBON XapaKTEPUCTHKOM;
HCCJIEJ0BATh BO3MOKHOCTH TIOJTYYEHMSI
pe3ynbrara Ipyu BapbUpPOBAaHUM JIaHHBIX.
Jloka3plBaTh  CBOMCTBA NPaBHIIBHBIX
MHOTOTPaHHUKOB. [1nanupoBars
IIOCTPOEHHE IIPABUJIBHBIX
MHOTOTPaHHUKOB Ha MOBEPXHOCTAX
JPYTHUX IPaBUIbHBIX MHOIOIPAHHUKOB
BexTopsl B | [loHsiTHE BEKTOpa Ha MJIOCKOCTU | AKTyalM3UpoBaTh (akTbl U METOIbI
IIPOCTPAHCTBE U B IPOCTPAHCTBE. IUTAHUMETPUM, PEJIEBAaHTHBIE  TEME,
(12q) Cymma M pa3HOCTb BEKTOPOB, | IPOBOJUTH AHAJIOTHU.

MPaBUIIO napajuiesenuIena,
YMHOKEHUE BEKTOpa Ha YHCIIO,
pa3noxeHne BEKTopa Mo 0Oa3ucy
TpEX BEKTOpPOB, HE JIEKAIIUX B
OHOM MIOCKOCTH.

CkansipHoe MIPOU3BEJICHNUE,
BBIUHCIICHHE yriia MEXIY
BEKTOpaMU B IIPOCTPAHCTBE.
IIpocreitmue 3a7a4u c
BEKTOpaMu

OnepupoBarh MNOHATUSMU: BEKTOp Ha
IUIOCKOCTA ¥ B IPOCTPAHCTBE;
KOMIUIaHapHble BeKTOphl. [IpuBOIUTH

npuMepbl  (QU3HUECKHX  BEKTOPHBIX
BEJINYMH.
OcBanBare  TNpaBWJia  BBITOJIHECHUS

NEUCTBUI CIIOXKEHUS W BBIYUTAHUS
BEKTOPOB, YMHOKEHHMSI BEKTOpa Ha
YHCJIO.

Jloka3pIBaTh MpU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOpEMY O pa3I0KEHUU
T000r0 BEKTOpa MO TPEM JAHHBIM
HEKOMILUIAaHAPHBIM BEKTOpaM




[ToBTOpeHue, O6o0maromee MoBTOpeHue | Pemare cTepeoMeTpuyeckre 3aadn Ha

0000IIeHNe U | MOHATHA W  METOAOB  Kypca | JOKa3areIbCTBO MaTeMaTu4eCKuX
CUCTEMaTH3aLMsl | TEOMETPUH 10 KJIacca, | OTHOUIEHUH, Hax0XJICHHE
3HaHu (5 9) CUCTEMaTh3aLus 3HaHUH. | TCOMETPUUYECKUX  BEIUYUH  (JJIUH,
Ucropus pa3BUTHSA | YIVIOB, IJIOIAJIEH, 00BEMOB).
crepeomMeTpun Kak Hayku u e€ | Mcnosb3oBarh pu peueHnu
pOJIb B pa3BUTUU COBPEMEHHBIX | CTEPEOMETPHUUECKUX 3a1a4
WHXCHEPHBIX M KOMIIBIOTEPHBIX | IJIAHUMETPUYIECKUE (DAKTBI U METOIBI.
TEXHOJIOTUN [IpoBOOUTE JIOTMYECKH KOPPEKTHBIE

JIOKa3arejabHble  PAcCyXACHUS  IpHU
pElIEHUH  CTEPEOMETPUUYECKUX U
IJIaHUMETpUYEeCKuX 3as1a4. CpaBHUBAThH
1 AaHAJIU3UPOBATH PEATIbHBIE CUTYALIMH U
BBISIBIIATH BO3MOXKHOCTb eé
MOJIETTUPOBAHMS Ha SI3bIKE TEOMETPHHU.

MonenupoBark peanbHY0 CUTYallMiO Ha
A3bIKE TEOMETPUUM U  HCCIEN0BAThH
MMOCTPOCHHBIC MOJICIIU, B TOM YHUCJIE U C
UCIIOJIb30BAaHUEM armapara ajareopsbl.
Hcnonb3oBarb KOMITbIOTEPHBIE
porpaMmbl  TIPU  PEUICHUW  3ajad.
[Tomyyars npencTaBieHue O FEOMETPUU
Kak O  pa3BUBAIOLICHCA  Hayke,
UCCIEAYIOIIEH  OKpYXAaloLUi  MHUp,
CBA3aHHON C peajJbHBIMH OOBEKTaMHU,
MOMOTAI0IIEed  PElIUTh  pealibHbIC
KU3HCHHBIE  CHUTyallMM O  POJH

CTEPEOMETPUU B pa3BUTUHU
COBPEMEHHBIX VMHKEHEPHBIX u
KOMIIBFOTEPHBIX TEXHOJIOTHUH.
CpaBHuUBaThH u aHAJIU3UPOBATh
YTBEPKIECHHUS C LEIbI0 BBIABICHUS
JIOTHYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX paccyKIeHUM.

HccnenoBare IMOCTPOCHHBIE MOAEIH.
Vcnionb30BaTh HU(PPOBBIE PECYPCHI

OJIEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPCBbI:

v «lomamaue 3amanusi. Cpemnee oOmiee obOpaszoBanme. ['eomerpusiy, 10-11 kmace, AO
N3patensctBO «lIpocBemeHune»
v" Tpenaxep «O06ako 3Hanuii». Maremaruka. 10 kiracc, 000 «Dusukon JIab»

PABOYASA TPOTPAMMA YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
MHHOACHUTEJIbBHASA 3AIITMCKA

VY4eOHblif Kypc «BeposSTHOCTP M CTaTHUCTHKa» YIIIYOJIEHHOTO YPOBHS SBIISETCS
HPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOJaEHHOTO YPOBHs Ha YpOBHE
cpeaHero ooOmiero oOpa3oBaHMsA. YUeOHBIH Kypc MpeaHasHadeH [uid (opMUpOBaHUS Y
00y4aromuXxcsi CTaTHCTUYECKOM KyJIbTYpbl M IOHMMAaHHUS POJM TEOPUU BEPOSITHOCTEH Kak



MaTeMaTHUYeCKOTO MHCTPYMEHTA ISl U3YUEHUS CIyJailHbIX COOBITHI, BeTMUUH U npolieccoB. [Ipu
U3YYCHUHU Kypca o000ramarTcs MPeACTaBICHHUS OO0y4aroluxcs O METOAaX HCCICIOBAHUS
M3MEHYMBOTO MHpA, Pa3BUBACTCS MOHMMAaHUE 3HAYUMOCTH M OOIIHOCTH MaTEMaTUYECKHX
METOJIOB MO3HAHUS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOI'O
MHPOBO33PEHHUS.

Copep:xanue yuyeOHOro Kypca HampaBlIeHO Ha 3aKpelieHUue 3HaHWM, MOJyYEHHBIX NPHU
M3YYEHUU Kypca Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHus, U Ha pa3BUTHE MPEICTABICHUN O
CIIy4alHbIX BEJIMYMHAX U B3aUMOCBA35AX MEXKIYy HUMHU HAa BaKHBIX IPUMEPAX, CHOXKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpYXKarouiero Mupa. B pesynprare y o0y4aromuxcsi JOHKHO chopMUpOBaTHCS
NPEICTaBICHHEe O Haubolee YHNOTPEOUTENbHBIX H OOMUX MAaTEeMaTHYEeCKHX MOJIEINSX,
UCTIONB3YEMBIX  JUISI  OMHCAaHWs AHTPOIOMETPUYECKUX H  JAeMOrpadUyecKuX BEIHYMH,
MOTPEIIHOCTe B  pa3lMyHble poJa WM3MEPCHHSX, JJIUTEIbHOCTH O€30TKa3HOW pPaboThI
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U IMPOIIECCOB B OOIIECTBE. Y YCOHBIIM
Kypc siBisiercs 0a30i s OCBOCHHSI BEPOSTHOCTHO-CTATUCTUYECKHX METO/IOB, HEOOXOIMMBIX
CIIELUATIMCTaM HE TOJBKO HWHKEHEPHBIX CHEIUAIbHOCTEM, HO TaKXE COLUHUAIBHBIX U
MICUXOJIOTHYECKHUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAyKH B 3HAYUTEIHLHON Mepe
MCIIOJNIB3YIOT allapar aHanu3a O0JbIIuX JaHHbIX. L[eHTpanbHyI0 YacTh y4eOHOT0 Kypca 3aHUMaeT
oOCcyxJeHre 3akoHa OOJBIIMX 4YHCeT — (QYHIAMEHTAIBLHOTO 3aKOHA MPHPOJBI, HMEIOIIErO
MaTeMaTHYECKYIO (hOpMaTU3aInIo.

B cooTBeTcTBHM ¢ yKa3aHHBIMH IICIISIMUA B CTPYKType y4eOHOro Kypca «BeposTHOCTh U
CTAaTUCTUKA» Ha YrIyOJEHHOM YPOBHE BBIJICJICHBI OCHOBHBIE COJIEpXKATEJIbHBIC JIUHUU:
«Cny4aifHble COOBITUSL U BEPOSITHOCTI Y.

[ToMrMO OCHOBHBIX JMHUN B y4eOHBIH Kypc BKIIOYEHBI SJIEMEHTHI TEOpUHU TpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE JIJISI TIOJHOLIEHHOTO OCBOCHHS MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEKHBIX MaTEMaTHUYECKUX y4EOHBIX KYpPCOB.

Copepxanne auHNH «CioydaifHble COOBITHS W BEPOSTHOCTH» CIYKUT OCHOBOM ISt
(dbopMHUpOBaHUS TIPEACTABICHHUH O PaCTIpeICTICHUN BEPOSTHOCTEN MEX Ty 3HAUCHUSIMU CITYYalHBIX
BEJINYMH. BaKHYIO 4acTh B 3TON COAEPKATEIbHON JTUHUH 3aHUMAET U3YUE€HUE T€OMETPUIECKOTO
U OWHOMHUAJIBLHOTO pacHpenesieHnid W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMu -
MOKA3aTeJIbHBIM U HOPMaJIbHBIM PacIpeaeICHUSIMU.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIIYYallHbIMM BEJIMYMHAMU M PacCHpe/ieTICHUSMU,
AKIIEHTUPYIOT BHUMAaHHE OOYyYaIOIUXCS HAa OMHCAHMM M W3YYCHHM CIIy4alHBIX SIBICHUN C
MOMOIIbIO HEMpepbIBHBIX (yHKIUH. OCHOBHOE BHHUMAaHHE YAETSETCS MOKa3aTelbHOMY U
HOPMAaJIbHOMY PacCIpeeICHUSIM.

B ydebHOM Kypce mpemaycMaTpuBaeTCS O3HAKOMHUTEIBHOE HM3YUYEHHUE CBSI3U MEXKIY
CITy4alHBIMU BEIMYNHAMHU M OTTICAHUE ATOM CBSA3H C IIOMOIIBI0 KO3 HUIIMEHTA KOPPETSAIUH U €T0
BBIOOPOYHOTO aHajora. OTH DOJEMEHThl COJEp)KaHWUsI pa3BUBAIOT TeMy «JlmarpaMmbl
paccenBaHms», U3YUYCHHYIO HAa YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUsI, U BO MHOTOM OITUPAIOTCS
Ha CBEJICHUS U3 KYpPCOB anreOpbl U T€OMETPHH.

Emé onuH aneMeHT coepkaHus, KOTOPbIUA MPEIIaraeTcs Ha 03HAKOMUTEILHOM YPOBHE -
MOCIIE0BATEIHHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHUMN, HACTYMAIONINX B €IWHUILY BPEMEHHU.
O3HakOMJIEHHE C pachpefelieHUeM BEpPOSTHOCTEH KOJMMYECTBA TAaKUX COOBITHH HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYypHUEHTOB, MOCTYMAIONIUX
Ha Yy4eOHble CIHEUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHHIMU HAyKaMH, IICUXOJOTHEH U
YIIPABJICHUEM.



Ha wm3yuyenune yueOHOTO Kypca «BepoSTHOCTh M CTaTHCTHKa» Ha yrIyOJCHHOM YpPOBHE
otBoauTcs 34 vaca (1 yac B Heenio).

COJAEP/KAHUE OBYYEHUA

I'pad, ca3ubiii rpad, mytu B rpade: nukisl U nenu. CTeneHb (BaJICHTHOCTH) BEPIIUHBL.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyuaitHble 3KCIIEPUMEHTHI (OIBITHI) U CIIYYaliHbIE COOBITHS. DIIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Onepanuu HaJ COOBITUSIMU: TepecedeHre, 00beIMHEHUE, TPOTUBOIOIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmyia CI0KeHUS BEPOSITHOCTEH.

VYcioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo CiydailHOTO SKCIIEPUMEHTA.
®opmyna noiaHou BeposaTHocTH. Popmyna baiieca. HezaBucumbie coObITHS.

bunaphblii ciyyaiiHblil ONBIT (MCHIBITAHUE), yCIIEX U Heynada. He3aBucumble HCIIBITAHMUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢daxropuan. Hucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma Herorona.

Cepust He3aBUCHUMBIX ucnblTaHuil  bepHymnu. CrhyvaiiHelii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacnpenenenuwe BeposiTHOcTel. Jlumarpamma pacrnpenesieHus.
Onepauun Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpezieieHui, B TOM YHCIie TeOMETPUIECKoe U OMHOMUANBHOE.

I[NPEAMETHBIE PE3VJIBTATHI

K koniy 10 knacca oOyuaromuiicss Hay4uTCs:

CBOOOJHO ONEpUPOBATh MOHATUAMU: Ipad, IIOCKUH Tpad, cBI3HBIN rpad, MyTh B rpade,
LeNb, LIUKII, IEPEBO, CTENIEHb BEPIIUHBIL, JEPEBO CIy4allHOTO SKCIIEPUMEHTA;

CBOOO/JIHO OINEpUPOBAaTh MOHATHUAMHU: CIy4YalHBIA HKCHEPUMEHT (OMBIT), CllydaiiHOe
coObITHE, AJIEMEHTapHOE Cily4ailHOe COObITHE (RJIEMEHTapHbI HCXOJA) CIIy4allHOrO OIbITa,
HaXOJUTh BEPOSITHOCTH COOBITUI B OIBITaX C PABHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaXoAuTh U (HOPMYIMPOBATH COOBITHS: MepecedeHne, 0ObeAMHEHNE TaHHBIX COOBITHIA,
cOOBITHE, TPOTUBOMOJIOXKHOE JTAaHHOMY, HCIOJb30BaTh AWArpamMMmbl Diiiiepa, KOOpAMHATHYIO
OpsAMyl0 JJIs pelieHHs 3a/ad, I0JIb30BaThCs (OPMYJION CIOXKEHHsS BEpOSTHOCTEH s
BEPOSTHOCTEN ABYX U TpEX CIydailHBIX COOBITUH;

ONEpUPOBaTh TOHATHUSMHU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOATHOCTEM,
HEe3aBHCHUMbIE COOBITHSI, AEPEBO CAYYailHOrO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MOMOIIbIO MpaBUjla YMHOXKEHHS, JepeBa CIy4ailHOTO OMBITA, UCIOIb30BaTh (HOPMYIy IMOJHOMN
BeposTHOCTH, opMyiy baiteca mpu pemeHnu 3amad, OnpenesaTh HE3aBUCUMOCTh COOBITHI IO
(dbopmyIie U o OpraHu3alMy CIy4yaifHOro 3KCIepuMEeHTa;

IPUMEHATh HM3y4eHHblE KOMOHMHATOpHBIE (DOPMYIBI U TEPEUUCICHUS HIIEMEHTOB
MHOXECTB, DJIEMEHTapHbIX COOBITHM CIy4alHOTO OMNbITa, pELIeHHs 3ajad 10 TEeopuu
BEpPOSITHOCTEM;

CBOOOJTHO OMEpUPOBATh MOHATUAMU: OMHAPHBIN CIy4aifHbIM ONBIT (MCIIBITAHUE), YCIIEX U
HeyJauya, He3aBUCHMBbIE HCIBITAHUS, CEpPHsl UCHBITAHUN, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpHH UCHBITAaHUM JI0 TIEPBOTO YCIEXa, B CEPUM UCIBITAHUN BepHyIIH, B OIBITE, CBA3aHHOM CO
CITy4alHBIM BEIOOPOM M3 KOHEYHOW COBOKYITHOCTH;



CcBOOOIHO

OIICpHUPOBATH MHOHATUSAMMU:

ciy4yaiHas

BEJIMYMHA, paclpeeseHue

BEPOSTHOCTEW, TUarpaMMa pacrpeseieHus, OMHapHas ciy4aiiHas BeJMYMHA, T€OMETPHUYECKOE,

OMHOMHAIBHOE pacipeielieHue.

TEMATHYECKOE INTAHUPOBAHHUE

(3 1)

MOMOIIBIO Tpada.

Crernenp (BaJICHTHOCTD) BEPITUHBI.
ITyte B rpade. Llemn M UMKIBL
I'padper HA mmockoctu. [lepero
CIIy4alHOT'O 3KCIIEPUMEHTA

TemaTnueckue OcHOBHoOe€ cofiep:kaHue OcHOBHbIE BU/IbI 1€ATEJIbHOCTH
0JI0KH, TeMbI ol0yuyarommuxcst

DJeMEHThI I'pag, CBSI3HBII rpad, | [IpencraBnate OOBEKTHI M  CBS3H

Teopuu rpadoB | IpeacTaBiIeHue 3a7ja4u C | MEXAY HHUMH C IOMOLIBIO TIpada,

HaxOAWTh IIyTH MEXAY BEpLIMHAMU

rpada.
Breigensate B rpade menw M IUKIIBL

CrpouTh JAepeBO 1O  OMNHUCAHUIO
CIy4allHOTO  OMmbITa,  OIKCHIBATH
CiyJaifHple COOBITHSI B TEpPMHHAX
JiepeBa.

Pemarp 3a1aun ¢ moMorisio rpadoB

Cnyuaiinble CrnyuaiiHbie JKCIIEPUMEHTHI | BBIIEIAT, M ONKCHIBATH CIIydalHbIC
OIIBITHI, (onbITBI) M cilydaiiHble COOBITHS. | COOBITHS B CIIy4aifHOM OIIBITE.
cllydaiiHble DneMeHTapHbIe coObITus | DOpMYIHPOBATh YCIOBUSI IPOBEACHUS
COOBITHS u | (ucxompl). BeposTHOCTE | Ciy4aiiHOTO OIIBITA.
BEPOSITHOCTH CIIy4aifHOTO coObITus. | HaxoquTh BEpOSTHOCTH COOBITUM B
coObITHi (3 1) BeposiTHOCTH cOOBITHI B OIIBITAX € | ONBITAX c PaBHOBO3MOKHBIMU
PaBHOBO3MOXXHBIMU AJIEMEHTapHBIMU UCXOAAMHU
3JIEMEHTAPHBIMH COOBITUAMU
Onepanun [lepeceuenue, oObenuHenue | Mcnonp3oBarh auarpaMmMsl Ditniepa u
Haj MHOKECTB " coObITHH, | BepOanbHOE OnmucaHue COOBITUH HpU
MHOKECTBAaMHU U | IPOTUBOIOJIOKHbIE COOBITHS. | BHIIOJTHEHUH oreparuit Haj
COOBITHSIMH. dopMyrna CIoKeHHs] BEPOATHOCTEH | COOBITHSIMU.
Cnoxenue U | YcinoBHas BEpOATHOCTb. | OLIeHUBaTh U3MEHEHHE BEPOSTHOCTEN
YMHO)KEHUE YMHOKEHHUE BEPOSATHOCTEN. COOBITUII 1O Mepe HaCTYIUIEHUS
BEpPOSITHOCTEM. dopmysna yCIOBHOW BEPOSITHOCTH. | APYTUX COOBITHH B CITY4aifHOM OTIBITE.
YcnosHas QdopMmyna MOTHOW BEpOATHOCTH. | Pemare 3agauyu, B TOM 4uciIe C
BEPOSITHOCTb. @opmyna baiieca. HezaBucumele | HCIIOIB30BAaHUEM JAEPEBA CIy4alHOIO
He3aBucumslie COOBITHS ombiTa,  (GopMyln  CIOXKEHUS U
coObITus (5 4) YMHOKEHUSI BEPOSITHOCTEN
OJeMEHTHI Komb6unaroproe npaBwio | @opmynupoBate M JOKa3bIBaTh
KOMOMHATOpPUKHN | yMHO)KeHUA. [lepecTaHOBKM U | KOMOMHATOPHbIE (bakThI.
(4 4) ¢aktopuan. Ywucno coueraHuid. | Mcrone3oBark NpaBUIO YMHOXKEHUS,
Tpeyronenuk Ilackans. dopmyna | u3ydeHHbIE KOMOWHATOPHbIE
6unoma HeroToHa bopmysl TUISL MIEPEYUCIICHUS

JJIEMEHTOB Pa3JINYHBIX MHOXECTB, B
TOM YHCJIE DIIEMEHTAPHBIX COOBITHIA B
CIIy4ailHOM OTIBITE.
[Tonwp30BarbCs
TPEYTOJIbHUKOM
ONpeEACIICHUS
[IpumensTH
Hprorona
BBIPAXKEHUI

bopmynoit u
ITackana U1
YpCla  COYETAaHUH.
bopmymy OmHOMAa
Ui TpeoOpa3oBaHus




Cepun bunapuplii  ciaywaliHblii  ombIT | Pa30uBaTh CIIOKHBIE AKCHIEPUMEHTHI
IIOCJIEZIOBATENbH | (UCOBITAHUE), YCIEX W HEyJauya. | Ha OTHAebHbIE HCIbITaHus. Pemars
bIX ucHbITaHui. | He3aBucuMeble ucnbITaHMS. 3a7a4l  HAa TIOUCK BEPOSATHOCTEH
Hcnbitanus Cepust HE3aBUCHMBIX HCIBITAHUHN | COOBITHI B CEPUHM HCHBITAHUN JI0
bepuymnu. no nepBoro ycmexa. Cepus | mepBoro ycmexa H B CEpHsX
CnydaiiHbIi HE3aBUCUMBIX WCNIBITAHUM | UCIIBITAaHUM bepHyin, a Takxke B
BBIOOD u3 | bepuymm. Cny4aiiHblii BEIOOp U3 | OMBITaX CO CIAy4allHBIM BBIOOPOM H3
KOHEYHOU KOHEYHO! COBOKYITHOCTH. KOHEYHOH COBOKYITHOCTH c
COBOKYITHOCTH [IpakTuueckas pabora C | UCIIONB30BAaHUEM KOMOMHATOPHBIX
(GR)) UCTOJB30BAaHUEM  DJIEKTPOHHBIX | ()aKTOB M (HOPMYII, B TOM YHUCIIE B XO/€
Ta0IHIL MPaKTUYECKOMN paboThI c
IPUMEHEHHEM CTaHIAPTHBIX (QYHKINH
Cityyaiinbie Ciyyaiinas BenuuuHa. | OcBauBaTh  MOHATUA:  CllydalHas
BEJIMYUHBI u | Pactipenenenue BEpOSATHOCTEN. | BEJIMUMHA, paclpeieiacHue, Talnuia
pacnpenenenus | Jluarpamma pacnpeneneHus. | pacipeaeeHus, quarpaMma
(14 4) Onepauuy  Haj ~ CiydyallHBIMM | paclpeleeHHUs.
BEJIMYMHAMU. [Ipumeps! | Haxonuth  3HaueHuss CyMMbl U
pacnpeeneHuil. bunapHas | mpousBeAeHUs CAyYallHBIX BEJIMYHH.
ciyvaitHas BenuurHa. | CTpouth OHHApHBIE paclpeneneHus
['eomeTpuueckoe pacmpeneseHue. | Mo ONMUCAHUIO0 COOBITUN B CIIy4alHBIX
bunomuanbHoe  pacnpeneneHue. | onbitax. CTpOUTh U pacro3HaBATh
Maremarnueckoe OKUJAHUE | TEOMETPUYECKOE U OMHOMHUAIBHOE
Clly4alHOMN BEJIMYMHBI. | paclpeaesieHHUs.
CoBmecTHOE pacripeneneHue AByX | Pemate 3agaun  Ha  BbIYMCIIECHHE
CIIy4alHbIX BEJIMYMH. | MATEMaTHYECKOIO OKUJIaHUS.
HesaBucnmslie ciy4vaiiaele | CTpouthb COBMECTHBIE
BEJIMYMHBI. CpoiicTBa | pacnpenenenus. M3ydare cBolcTBa
MaTeMaTU4YeCKOTro OXH/IaHUS. | MATEMATUYECKOTO OXKHUIAHNUS.
Maremarnueckoe oxunanue | Pemars  3agaum ¢ MOMOIIBIO
OMHApHOW CITy4yalHOUM BEJIMYHMHBI. | U3YYEHHBIX CBOMCTB.
Maremarnueckoe oxunanue | [lo n3yueHHsIM GopMmynaM HaXoAUTh
reOMETPUYECKOTO U | MaTeMaTH4YeCKue OXKUJAHUS
OMHOMHUAIBHOTO PpACHpeleiCHUH. | CIydalHbIX ~ BEJTMYMH, HUMEIOIIUX
Hucnepcus u CTaH/JApTHOE | FEOMETpUYECKOe U OMHOMHUAIBHOE
OTKJIOHEHHE. Mucnepcus | pacnpenencHus
OuHapHOM ciydaiiHOM BenuuuHbl. | OcBaMBaTh  MOHATHS:  AMUCIEPCHS,
CBoiicTBa TUCHIEPCUH. CTaHJApPTHOE OTKJIOHEHHWE CIIy4allHON
Maremarnueckoe OKUJAHWUE | BEITUYMHBI.
mpousBeneHuss v gucnepcus | Haxonuts JUCTIEPCHUIO (¢
CYMMBbI HE€3aBHCHMBIX CIy4YalHbIX | pacupeneneHuto. M3ydare cBoiicTBa
BEJIMYHH. Jlucniepcust | AUCTIEpCUH.
OuHoMuanbHOTO pactpeneneHus. | [lo u3ydeHHBIM GopMylaM HaXOTUTh
[IpakTrueckast pabora C | AUCIIEPCHUIO OMHOMHAIBHOTO
HCIIOJIb30BAaHUEM  D3JIEKTPOHHBIX | PACIPENEICHMSI, B TOM UYHUCIIE B XOJE
TabnuI MIPaKTHYECKOM paboThl

OJIEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPCBI

v« cmam EI'D. Cpennee obmiee obpazoBaHue. YUeOHBI MOIYJb MO PEHICHUIO TPYIHBIX
3alaHuil 10 yuyeOHOMYy mpenmMery «MatemaTtuka (yriryOJieHHBIA ypoBeHB)». 10-11 kmacce»,
AO MznatensctBo «IIpocBenienuney;

v Tpenaxep «O061ako 3Hanui». Maremaruka. 10 kiaacc, OO0 «Dusukon JIab»



