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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o MaremMaTHKE Ha YpOBHE CcpeAHero oOmiero oOpa3oBaHUs
paspaborana Ha ocHoBe ®I'OC COO ¢ y4€TOoM COBpPEMEHHBIX MUPOBBIX TPEOOBAHUIA,
OpEeIbSABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMUIO, M TPAaJULUN POCCUHCKOTO
oOpazoBanus. Peanuzamus mporpaMmbl MO MaTeMaTHKe OOECIeYMBAET OBJaJICHUE
KJIFOUEBBIMA ~ KOMIIETEHLIMSIMH, COCTABISIIOIIMMU  OCHOBY  JUISI  CaMOPa3BUTHS
U HENPEPBIBHOIO 00pa3oBaHUs, LEJOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO H
MO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YYaIOIIUXCS.

B nporpamMe no maremaTtvke ydTeHbl UAeU U nosoxkeHuss KoHuenuuu pa3BuTus
MaTemaTuueckoro oOpa3zoBanusi B Poccuiickoii @exnepanuu. B cooTBeTcTBUM C
Ha3BaHMEM KOHUEINUWH, MaTeMaTH4YecKoe O0Opa3oBaHUE JIOJDKHO, B YacCTHOCTH,
NPENOCTaBIATh KaXAOMYy OOydYaloIIeMycs BO3MOXHOCTb JOCTHIKEHHSI  YPOBHS
MaTE€MaTUYECKUX 3HAHUM, HEOOXOAMMOro Uil JaJlbHEMIEH YCIEIIHOW XU3HU B
oOuiectBe. IMEHHO Ha pellleHHe 3TOHM 3aJayd HalleJIeHa MporpaMMa Mo MaTeMaTHKe
0a30BOro ypoBHSI.

B snoxy uudpoBoit TpaHchopmanuu Bcex cdep YEeNIOBEUECKOW AESITeIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHbIM COBPEMEHHBIM 4YE€JIOBEKOM 0e3 0a30Boi
MaTE€MaTU4YeCKOM MOArOTOBKM. YK€ B IIKOJIE MaTEeMaTUKAa CIYKUT OIOPHBIM
IIPEAMETOM JUIS U3YUYEHUs CMEXHBIX JUCLUIUIMH, a B JKU3HU IIOCIIE IIKOJIbI PEAILHON
HEOOXOAMMOCTBIO CTAHOBUTCS HENPEPBIBHOE 00pa30BaHUE, YTO TPEOYET MOITHOLEHHON
0a30BOi 0011€00pa30BaTENLHON MOArOTOBKM, B TOM YHCII€ U MAaT€MaTUYeCKOW. DTO
OoOyCIIOBJIEGHO TE€M, 4YTO B HAlllM JHU pacTéT YUCIO CIEUUATbHOCTEH, CBA3aHHBIX
C HEMOCPEICTBEHHBIM IPUMEHEHNEM MaTEeMaTHKU: U B cepe 3KOHOMUKH, U B OU3HECeE,
U B TEXHOJOTHYECKUX OOJACTSIX, U JaKe B ryMaHUTapHbIX cdepax. Takum oOpazom,
Kpyr oOyd4arommxcs, JUisi KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM IPEIMETOM,
CYILLIECTBEHHO PACIIUPSAETCS.



[IpakTHyeckass MOJIE3HOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, 4YTO €€ MPeIMETOM
ABJISIIOTCST QyHIAMEHTAJIbHBIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUS OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OTMMBITE, 1O JOCTAaTOYHO CIIOKHBIX, HEOOXOAMMBIX [UJII Pa3BUTHS HAYYHBIX U
TEXHOJIOTUYECKUX UJe. be3 KOHKPETHhIX MAaTeMaTUYECKUX 3HAHUU 3aTPyJAHEHO
MMOHMMAHUE TPUHUMUIIOB YCTPOMCTBA M HCIOJIb30BAHHS COBPEMEHHOW TEXHHUKH,
BOCIIPUATHE W HMHTEPHOpETAs pa3sHOOOpa3HOM COIMAIbHOH, SKOHOMHYECKOMH,
nonuTH4eckod  uHpopmammu, ManodpQexTHBHA TOBCEAHEBHAS  MpPaKTHUYECKas
NeATeNbHOCTh. KaXIoMy 4enoBEeKYy B CBOEH JKM3HM MPUXOAUTCS BBINIOJIHATH
JOCTAaTOYHO CJIOKHBIE PAc4Y€Thl W COCTABIATh HECIIOKHBIE AITOPUTMBI, HAXOIUTh
HY)XKHbIE (QOPMYJIBI HW TPUMEHSATh WX, BJANETh MPAKTUUYCCKUMU TMPUEMAMH
r€OMETPUYECKUX U3MEPEHUM U MOCTPOEHUM, YUTaTh WH(OOpPMAIMIO, MPEACTABICHHYIO
B BUIy TaOJul], OuarpaMMm U TpadUKOB, *KUTh B YCIOBUSIX HEONPEICIEHHOCTU U
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHH.

OIHOBpPEMEHHO C paclIMpeHreM cep MpUMEeHEHUs] MaTEMAaTUKU B COBPEMEHHOM
oOmiecTBe BCE 0Oojee BaKHBIM CTAHOBUTCS MATEMAaTHYECKUW CTWJIb MBIIUICHUS,
MPOSIBIISIIONINICA B OINPENEIEHHBIX YMCTBEHHBIX HaBblKax. B mpoliecce H3ydeHUs
MAaTEMATHUKH B apCe€HA] NMPUEMOB U METOJOB MBIIUIEHUS YEJIIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA MHAYKIMS U IeTyKIKs, 0000IeHne U KOHKPETU3alus, aHajau3 1
CUHTE3, KJacCUUKAIMsI U CUCTEMaTu3alus, abctparupoBanue u aHajiorus. OObeKThI
MAaTEMATHYECKUX YMO3AKJIIOYEHHM, TMpPaBUJIa MX KOHCTPYHMPOBAHUSA PACKPBIBAIOT
MEXaHHU3M  JIOTUYECKUX  IOCTPOEHUM,  CHOCOOCTBYIOT  BBIpaOOTKE  YMEHUS
dbopmyupoBaTh, 00OCHOBBIBATH M JOKA3bIBATh CYXKJIEHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBITUIeHHe. MaTteMaTnke MPUHAJICKUT BeayInas poiib B (HOPMUPOBAHHUH
AITOPUTMUYECKON KOMIOHEHThl MBIIUICHUSI M BOCIHUTAaHUM YMEHUH J1eiCTBOBATH
[0 3aJIaHHBIM aJrOpUTMAaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B nmnpomecce pemienust 3amad — OCHOBHOM y4eOHOM JESTENBHOCTH Ha ypoOKax
MAaTEMATHKH — Pa3BUBAIOTCS TBOPUECKAS U MPUKJIIAIHASL CTOPOHBI MBIIUICHUS.

OOydeHue maTeMaThke AAET BO3MOXHOCTh Pa3BHBATh y OOYUYAIOIIUXCS TOUYHYIO,
palMoHAIbHYI0O U MH(QOPMATUBHYIO Peub, YMEHHE OTOMpaTh Hauboyiee MOAXOJSIINe
SI3BIKOBBIC, CHMBOJUYECKHE, Tpaduueckue CpeacTBa ISl BBIPAKEHUS CYXKICHUA H
HArJISIHOTO UX MPECTABICHHUS.

Heo6xoaumMbpiM KOMIOHEHTOM OOIIeH KyJbTYphl B COBPEMEHHOM TOJKOBAHHUU
ABIIIETCS  O0Ilee 3HAKOMCTBO C  METOJAAMH  TO3HAHHUS  JICMCTBUTEIILHOCTH,
MPEJCTABJICHUE O NPEAMETE M METOAE MATEMaTHUKH, €ro OTJIWYUS OT METOJIOB
€CTEeCTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX TPUMEHECHHSI MAaTEMaTHUKH s
pEelIeHHs] Hay4YHBIX M TPHUKIAAHBIX 3a7ad. Takum o0pa3oMm, MaTeMaTU4ecKoe
o0Opa3oBaHHe BHOCUT CBOM BKJIaJ B (popMupoBaHue 00IIEH KyJIbTyphl UeIOBEKa.

N3yueHne MareMaTUKU CHOCOOCTBYET ACTETUYECKOMY BOCIUTAHHUIO YEJIOBEKa,
MMOHMMAHHUID KpPacoTbl M M3SIIECTBA MATEMATHUYECKUX PACCYKIAECHUM, BOCIPUATHIO
reoMeTpUYECKUX GOpM, YCBOCHHUIO UIEH CUMMETPHH.



[IpuopuretnpiMu 1ensiMu 00ydenuss marematuke B 10—11 krmaccax Ha 6a3oBoM
YPOBHE SABJISIFOTCSI:

dbopMHUpOBaHUE IEHTPAJIBHBIX MAaTEMAaTUYECKUX TOHATHH (YUCIO, BEJIMYUHA,
reoMeTpudeckas (Qurypa, mepeMeHHasl, BEPOATHOCTh, (YHKIHS), 00ECTICUMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUUYECKOT0 00pa30BaHus 00y4arouXCs;

MoJIBeICHHE OOy4YaroMIMXCd Ha JOCTYIMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAlOIEro MUpa, MIOHUMAaHWE MATEMAaTUKU KaK 4acTH
oO1Iel KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE WHTEIUICKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEM 0O0ydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYEHUIO MaTEMATHKU;

dbopmupoBanrue (QYHKIIMOHATBLHON MaTEeMaTUYECKON TpaMOTHOCTU: YMEHUSA
pacro3HaBaTb MaTEMaTUYECKUE AacCleKThl B PEalbHBIX JKMU3HEHHBIX CHUTYaLHIX
U TpU H3YYCHUM JAPYTHX Y4YEOHBIX TMPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTh WX Ha s3bIKE MaTeMaTUKU M  CO3/]aBaTh
MaTeMaTUYeCKHe MOJENH, NPUMEHATh OCBOEHHBIM MAaTeMaTUYECKUU  ammapar
JUISL PEIIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady, WUHTEPIPETUPOBATH U OLEHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMHM JUHUSAMM cozaepkaHuss maremMatnku B 10-11 kimaccax sBusrorcs:
«Yucna v BeIUUCIEHUN», «ANredpa» («AnredpandecKkue BhIpAKEHUSN», «YPaBHEHUS U
HEPABEHCTBAY), «Hayvana MaTeMaTH4eCKOI0 aHaIn3ay, «I"eomeTrpus»
(«'eomerpuueckue GuUrypsl u uX cBOMCTBa», «V3MepeHne reoMeTpuIeCcKux BEITUUUH),
«BeposTHOCTh U cTaTUCTUKaA». JlaHHBIE JIMHUM Pa3BUBAKOTCA MNapaJIEIbHO, KaxKIas
B COOTBETCTBHM C COOCTBEHHOU JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JAPYTOH, a B
TECHOM KOHTaKTe M B3aumojeicTBuu. Kpome 3Toro, mx OOBEIUHSAET JIOTHUYECKas
COCTaBJISIIOIIAs,, TPAJUUMOHHO TPUCYIIAsi MaTeMaTUKE M MPOHU3bIBAIOIIAS BCE
MaTeMaTU4ecKue Kypchl W cojepkarenbhbie JuHUU. ChopmynupoBanHoe B OI'OC
COO TpeboBaHUE «BIAICHUE METOJJAMH JI0KA3aTENIbCTB, aJITOPUTMAMU PEUICHUS 3a]1ay,
ymMeHue (OpMyJIUpOBaTh OINPEACIICHUS, aKCHOMBI W TEOPEMBI, TNPUMEHSATHh WX,
IIPOBOJUTH JOKAa3aTEIbHbIE PACCYKICHHS B XOJA€ PEUICHUS 3aa4» OTHOCHTCS KO BCEM
y4eOHBIM Kypcam, a (POPMHUPOBAHUE JIOTHUECKUX YMEHUU pachpenemsieTcss M0 BCeM
rogaM OOy4YeHHUs Ha ypOBHE CPEAHETO O0IIero oOpa3oBaHMs.

B cootBerctBun ¢ ®I'OC COO MareMatuka gBIISIETCS 00513aTE€IbHBIM MIPEAMETOM
Ha JJAaHHOM ypoBHE oOpa3oBanus. [IporpamMmoii 1Mo MareMaTuke MpeaycMaTpuBaeTcs
n3ydeHue ydeOHoro mpenmera «MaTemaTuka» B pamMKax TpEX YUEOHBIX KYPCOB:
«Anrebpa W Hauyajga MaTEMaTUYECKOro aHanuza», «l'eomerpusi», «BeposTHOCTH U
CTaTUCTUKA». DOPMHUPOBAHUE JOTUUECKUX YMEHUU OCYIIECTBISETCS Ha MPOTSKEHUU
BCEX JIeT 00yuYeHHUsI Ha YPOBHE CpeHEero oOIiero o0pa3oBaHus, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpPCOB.

OOGriee 4ncio YacoB, peKOMEHIOBAHHBIX JIJIsl M3ydeHus MateMaTuku — 340 4acos:
B 10 xmacce — 170 gacoB (5 wacoB B Henento), B 11 kmacce — 170 ywacoB (5 yacoB
B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHUA

N3yuenne MareMaTHkyd Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI HAMPABICHO
Ha JIOCTM)KCHHE OOYyYalolUMMUCA JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB OCBOCHUS yUeOHOTO MPEeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare uzydeHus MareMaTUKH HAa YPOBHE CPEIHEro oOIIero oopa3oBaHUs
y oOyuarorierocst 0yayT cOpMHUPOBAHBI CIIEIYIOIINE TUIHOCTHBIE PE3yIbTATHI:

1) rpa:xxIaHCKOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIUHA OOYYaIOMIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHAa POCCHMCKOTO OOIIECTBA, MPEACTABICHHE O MAaTeMaTHYECKHUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP IPakIaHCKOTO
oO1ecTBa (BBIOOPHI, OMIPOCHI U IPYTO€), YMEHHE B3aUMOJIEHCTBOBATh C COLIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX QYHKIIUSIMH U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

c(hOPMHUPOBAHHOCTh POCCHUMCKOW  TIpa)XKJaHCKOW HWACHTUYHOCTH, YBaXKCHMUSI
K IIPOLUIOMY M HAcCTOSILIEMY POCCUMCKOW MAaTEMAaTHUKH, LEHHOCTHOE OTHOLICHUE
K JOCTMKECHUSM POCCUMCKMX MAaT€MaTHMKOB U POCCUMCKOM MaTEMaTUYECKOM IIKOJIBI,
MCIOJIb30BaHUE ITUX JOCTHKEHUHN B IPYTUX HayKaxX, TEXHOJIOTHUAX, CPepax IKOHOMUKY;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMUSA:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Haponaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, 3ITUYECKOrO0 IIOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUM HAyKH WM JIESITEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJIa B TTIOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIKOUYAsl OCTETUKY MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHUN, pPACCYX IACHUI, BOCIPUUMUYUBOCTH
K MaT€MaTUYECKHUM aCIIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvecKkoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUSI NMPUMEHSITh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax
310poBOr0 W Oe3omacHoro oOpasza MKU3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHA U OTAbIXA,
peryisipHas pusnyeckas akTUBHOCTD), (DU3UUECKOE COBEPILIEHCTBOBAHUE TP 3aHATHUSIX
CIIOPTHUBHO-03JOPOBHUTEIIBHON IE€SITENBHOCTBIO;

6) Tpy10BOr0 BOCIMTAHMS:



TOTOBHOCTh K TPYJy, OCO3HAHHE LIEHHOCTH TPYAOJIOOUS, HHTEPEC K Pa3TUUYHBIM
chepam mnpodeccuoHATbHOM NIeATETbHOCTH, CBSI3AHHBIM C MaTeMaTUKOW U eé



MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymier mpodeccuun
U peaM30BBIBATh COOCTBEHHBIC JXKU3HCHHBIC ILJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH
K MaTeMaTHYeCKOMY O0Opa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a7a4 MAaTEeMATHICCKOU
HATPaBICHHOCTH;

7) IKOJIOTMYECKOr0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKON KYIbTYPhI, IOHUMAHNUE BJIHUSHUS COIHAIBHO-
SKOHOMMYECKUX TMPOIECCOB Ha COCTOSHUE TPUPOJHOM U COIMAIBLHOM CpEIibl,
OCO3HAHHUE TJIO0AJTBHOIO XapakTepa »JKOJOTMYECKUX MpoOjeM, OpHUeHTaIus Ha
MPUMEHEHUE MATEMAaTUYECKUX 3HAHWM JIJIS PEIIeHMs 3a7a4 B OOJACTH OKpYKarouen
Cpelbl, IUIAHUPOBAHUE TOCTYNKOB M OILEHKH HMX BO3MOXHBIX MOCIEICTBUN st
OKPYIKaIOIIEN CPEIbl;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

c(OpPMUPOBAHHOCTh MUPOBO33PEHNUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKH, TOHUMaHUE MaTeMaTHYEeCKOM HayKH Kak
cdepbl YeIOBEUECKON AEATEIbHOCTH, STANOB €€ Pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTHUS
UMBUIIM3ALMM, OBJAJCHUE S3bIKOM MAaTEMaTUKH M MAaTeMAaTHYECKOW KYJIbTYypou
KaKk CpEACTBOM IIO3HAHUS  MHpPA, TOTOBHOCTb  OCYIIECTBIIATH  IPOEKTHYIO
Y UCCJIEI0BATEIbCKYIO JEATEIbHOCTh MHINBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocCBOeHHMsS TpOrpaMMbl MO MaTE€MaTHKE Ha YPOBHE OCHOBHOTO
oOuiero oOpaszoBaHusi y oOydaromierocsi OynyT chOpMHUpPOBAaHBI MeETalpeAMETHbBIE
pe3yJbTaThl, XapaKTEPU3YIOIIUECS OBJIAJCHUEM YHUBEPCAIbHBIMU IO3HABATEIbHBIMU
AEUCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JEHCTBUSMHU U YHUBEPCATbHBIMU
PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3naBarejibHbIe YHHBEPCAJIbHBIE yqeﬁﬂble NEeUCTBUSA
Ba3oBble JJoruyeckue 1eMCTBUA:

BBIABIATE W XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, MOHITHHA, OTHOIICHUN MEXIY MOHATHIMH, (HOPMYIHPOBATH OMPEICICHUS
MOHATUH, YCTAaHABIMBATh CYIIECTBEHHbIM MNpPU3HAK KIacCU(UKAIUU, OCHOBAHUS
11 00001IEHUS M CPAaBHEHUS, KPUTEPUH IIPOBOUMOTO aHAJIN3a,;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MIPEOOPa30BHIBATh CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIE, €IMHUYHbIE, YACTHBIEC U OOIINE, YCIOBHBIC;

BBIABJIAT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBI3U U NPOTUBOPEYUS
B (axrtax, JaHHBIX, HAOMIOJEHUSAX U YTBEPXKACHUAX, NpeliaraTb KpUTEpUU
IUISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U IIPOTUBOPEUNN;

JenaTb BBIBOABI C  HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;



IPOBOJUTH CaMOCTOSITEIbHO JOKAa3aTENbCTBA MAaTEMaTHYECKUX YTBEPKICHHIM
(mpsiMble W OT TPOTHBHOTO), BHICTpAaMBATh ApTyMEHTAIUIO, MPHUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CHOCO0 pelieHus yueOHOH 3aqaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubosee MOIXOAAMNNA ¢ YYETOM CaMOCTOATEIBHO BBIJEICHHBIX
KPUTEPUEB).

Ba3zoBble nccienoBarejabcKkHe AeiCTBUA:

UCIIOJIb30BaTh  BONPOCHI KaK  HMCCIICOBATEILCKMA WHCTPYMEHT  TIO3HAHWMS,
dbopMynrpoBaTh BONPOCH], (DUKCUPYIOIINE POTUBOPEUHE, POOIEMY, YCTaHABINBATh
HMCKOMOE M JTaHHOE, (POPMHUPOBATH TUIIOTE3Y, apTYMEHTHPOBAThH CBOIO TTO3HUIIHIO,
MHEHHE; IPOBOIUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIICPUMEHT,
UCCIIeIOBaHHUE
M0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro OOBeKTa, SIBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MKy 00BEKTaMHU, SIBICHHUSIMHU, TPOIECCAMU;
CaMOCTOSITENILHO  (hopMysIHpoBaTh OOOOIIEHHS W BBIBOABI 10 pe3yjbTaTaM
MPOBEICHHOTO HAOJIOJCHUS, UCCIICIOBAHUS, OIEHUBATH JIOCTOBEPHOCTH MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB M O0OOIICHHUIA;
IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIpoliecca, a TaKKe BBIIBHUTATh
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora c nundgopmanmeii:

BBISIBIISITH Je(UUUTH HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha BOIIPOC
Y ]ISl PELICHUS 3a1a4H;

BbIOMpaTh WH(OPMAIUIO W3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAILIUIO PA3IUYHBIX BUIOB U (PopM
IIPEACTABIICHMUS;

CTPYKTYpPUpPOBAaTh HMH(POpPMAIIUIO, TPEACTABIATh €€ B pas3Iu4HbIX GopMax,
WJUTIOCTPUPOBATH TpadUIeCKH;

OLICHUBATh HAJEXKHOCTh MHPOPMAIIMK IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
KpUTEpHsIM, CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHMKaTHBHBIE YHUBepCAJIbHbIe yUyeOHbIe JeiCTBHS:

BOCIIPUHUMATh M (POPMYJIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCJIOBHUSIMHU
U TIeJIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHU MO XOAY pPEIICHUs 3a/1a4d, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yJIbTarT;

B XO0/€ OOCYXIEHHMsS 3a/aBaTh BONPOCHI IO CYHIECTBY OOCYKIa€MOW TEMBI,
npoOJieMbl, pemaeMoi 3aJaur, BbICKA3bIBaTh HJICH, HAIICJICHHBIE HAa MOWCK PEIICHHUS,
COTMOCTaBJISATh CBOM CYXKICHHS C CYXICHHSAMH JPYIHMX YYacTHHKOB JHAJoOra,
OOHapyXHBaTh pa3iNune M CXOJCTBO MO3UIUI, B KOPPEKTHOH popme popmyarpoBaTh
pa3HorIacHsi, CBOM BO3PasKEHMUS;

NpPEACTaBIATh PE3yJbTAaThl PEIICHHs 3aJaud, DSKCIIEPHUMEHTa, HWCCIIeI0BaHus,



IIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUU.



PerynsiTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE eiCTBHS
Camoopranu3anus:

COCTaBJIATH IUIAaH, AJITOPUTM PELIEHUS 33]]a4H, BBIOMPATh CIIOCO0 PEIIECHUs C
y4€éTOM  HMEIOLIUXCS ~ PEecypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBaTh UM KOPPEKTHUPOBATH BAPHUAHTHI DPELICHUW C YYETOM HOBOU
uH(popmaIuu.

CﬂMOKOHTpOJ’Ib, AMOIHMOHAJIbHBbIN HHTEJLJIEKT:

BJIAJETh HABBIKAMM IIO3HABATEIBHOM peQueKcuu Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJbTATOB,
BJa/IeTh CIOcOOaMU CaMONPOBEPKH, CAaMOKOHTPOJS Ipoliecca U pe3ysbTara
peleHns MaTeEMaTUYECKOM 3a1auH;

OPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh INpPH pEIICHUH
3a/1a4d, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIHNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa IeId MU YCIOBUSAM, OOBICHATH
NPUYUHBl  JIOCTHKEHUS WM HENOCTWKEHHS PE3YJIbTAaTOB JIEATEIIBHOCTH,
HaXOJUTh OIIKUOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAHJHOW U UHIUBUIYyaTbHON
paboThl TpH pelleHWHd Y4YeOHbIX 3ajay, MPUHUMATH IIeJIb COBMECTHOMU
NeSTebHOCTH, TUTAHUPOBATh OPTaHU3aIIMI0 COBMECTHON paboOThI, pacipeessTh
BUJIbI PabOT, JOTOBapHUBATLCS, OOCYXAaTh MPOILIECC U pPE3yabTaT pPadoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaThb B TIPYNNOBbIX (opmax padboTel (00CyxkaeHusi, OOMEH
MHCHUM,

«MO3TOBbIE MITYPMb» H WHBIEC), BBIIOJHIATH CBOIO YacTh paboOThl U
KOOPJAUHUPOBATh CBOM JIEUCTBUA C JPYTMMHU YI€HAMU KOMaHbl, OLICHUBATh
KauecTBO  CBOEro  BKJIaga B OOWMH  TOPOAYKT TIO  KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YUYaCTHUKAMU B3aHUMOJICHCTBHUSI.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTAaThl OCBOEHUS NPOrpaMMbl O MaTeMaTHKE Ha
0a30BOM YpPOBHE Ha ypOBHE CpPEIHETO 00IIero oOpa3oBaHUs MPEACTABICHBI 110
rojaMm oOy4eHHUsI B paMKax OTJAEJbHBIX YU4€OHBIX KYPCOB B COOTBETCTBYIOIIMX
pazzienax mporpaMmbl [0 MaTeMaTHKE.

MHHHUCTEPCTBO IMPOCBEIIEHUA POCCUIICKOM ®EJEPAIIIN
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MOSACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIECKOTO
aHaiau3a» 0a3oBOro ypoBHs miisg oOydaromuxcs 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEAHETO
obmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUIA,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OECTIEUMBAET OBIAJACHHE KIFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY ISl CAMOPA3BUTHS W HETPEPHIBHOTO
oOpa3oBaHuUs, 1IETOCTHOCTh OOMIEKYJIBTYPHOTO, TUYHOCTHOTO M TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00yYaOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa n Hauajza MaTeMaTHUYECKOrO aHalW3a» SBIAETCS OJHUM U3
Hauboyiee 3HAUYMMBIX B MPOTrpaMME CTapllied IIKOJIbI, IMOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui M3y4YeHUs BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHUYECKOE U
abCTpakTHOE MBIIUICHUE YYaIIUXCs Ha ypOBHE, HEOOXOIMMOM JUIsl OCBOCHHS
KypcoB HH(}OPMAaTUKH, OOILECTBO3HAHMS, MCTOPUH, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJIAJACBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKu, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHS B MaTEMaTHYECKOU opMme.

Kypc anredpsl 1 Hayaqm MaTeMaTH4eCKOro aHallM3a 3aKJIaJblBaeT OCHOBY JIJIs
YCHENIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMHHM, OHOJOTUH, TOHUMAHHMS
OCHOBHBIX TEHJICHUMA HKOHOMUKA U OOILIECTBEHHOW JKM3HHU, TO3BOJIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX W KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM KM3HH. B TOXE Bpems oBnaacHue
aOCTpaKTHBIMU U JIOTHUECKH CTPOTMUMHM MAaTEMaTUYECKUMH KOHCTPYKIHSAMH
pa3BUBAaeT YMEHHME HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTh
YTBEPKJICHHUS, UCIOIb30BaTh 0000LIEHNE U KOHKPETU3ALUIO, a0CTparupoBaHue 1
aHaJIoTHI0, POPMUPYET KPpEaTUBHOE M KPUTHUECKOE MbINUIeHHE. B xone nzydenus
anreOppl M Hayal MaTeMaTHYECKOro aHajlid3a B CTaplledl IIKOJIE Yydalluecs
MOJIyYalOT HOBBIM ONBIT PELICHUS MPUKIAJHBIX 3a/1a4, CaMOCTOATEIBHOTO
IIOCTPOCHUSI MAaTEMATHYECKUX MOJENEH pPEAJbHBIX CUTyalUd W HHTEPIPETALUHU
IIOJIyYCHHBIX  PELICHHWM, 3HAKOMATCA C  NpPUMEPAMU  MATEMATHUYECKUX
3aKOHOMEPHOCTEH B IIPUPOAE, HAyKe U B MCKYCCTBE, C BBIAAIOLIMMHUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc obOnagaer 3HaYMTENbHBIM BOCHUTATENIBHBIM IOTEHLIMAIOM, KOTOPBIM
peanu3yeTcsl Kak uepe3 y4eOHbIM MaTepual, CroCOOCTBYIOMUN (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHMs, TaK U 4epe3 crneunduky ydeOHOM [esTelnbHOCTH,
TpeOyroien CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOIOJKUTENBLHON



KOHLIEHTpalMi BHUMAaHHs U OTBETCTBEHHOCTH 32 MOJIyYEHHBIA PE3YJIbTaT.

B ocHoBe Meroauku oOyueHus anreOpe M HadajgaM MaTeMaTHUYECKOro
aHaJIM3a JISKUT JAeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIIEIyIOIUE COJIEPKATEIIbHO-METOIUYECKHE JIMHUU: «YHucaa W BBIUKCICHUSNY,
«Dynkmun U rpadukw», «YpaBHeHMs U HepaBeHcTBa», «Hauana
MaTeMaTUYeCKoro aHanusa», «MHoOxecTBa W Joruka». Bce ocHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM M3YYalOTCS Ha MNPOTSHKEHUU JBYX JIET
oOyueHusl B CTapuIeil MIKoJie, €CTECTBEHHO MOMOJHSSA ApYr ApPyra M MOCTENEHHO
HAChIIIAsACh HOBBIMM TE€MaMM M  pasaenaMu. JlaHHBIL Kypc  SBISIETCS
WHTErPAaTUBHBIM, TOCKOJBKY OOBEAMHSET B cebe coAep’KaHue HECKOIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: aredpa, TPUrOHOMETPHSI, MATEMaTUUYECKUI aHaJIN3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ydvaimiuecsi OBjiaJeBalOT BCE Oolee
IMIMPOKUM MATEMaTUYECKUM aIlllapaToM, y HUX IOCJIE0BATEIbHO (HOPMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb pealbHOU
CUTyalluM, OPUMEHSATh 3HAHUSA, IMOJYyYEHHbIE B Kypce «AuredOpa M Hayana
MaTeMaTHYeCKOTO aHaINu3ay, /Ul PEUIeHHUs] CaMOCTOSITEIbHO CPOPMYIUPOBAHHOM
MaTEeMaTUYECKOH 3aJ1a4uM, a 3aTEM UHTEPIIPETUPOBATH ITOJTYYEHHBII pe3yJIbTaT.

CopepkaTenbHO-MeTOAMYECKass JUHUA «YMClia U BBIYKMCICHUS 3aBepIIacT
(opMHpOBaHKE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IKoje. B crapmieil mikone ocoboe BHUMAHUE YACNIACTCS
(GOpMUPOBAaHHIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCIOJIb30BAaHUE PA3MYHBIX (OpM 3amucu JEHCTBUTEIBHOTO YHUCIA, YMEHHE
pPalMOHAJIBHO BBINOJIHATH JACHCTBUS C HHMH, J€JaTh IPUKHUIKY, OLEHUBATH
pesynbTaT. OOydarommuecs MOIY4YarOT HABBIKM TNPUOIMKEHHBIX BBIYUCICHUH,
BBIMIOJIHEHUsT [JEHCTBUI C 4YHClIaMu, 3alUCaHHBIMU B CTaHJIApPTHOH Qopme,
MCIOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAXKECHHI.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YyETCs HA NPOTSIKEHUU BCETO
oOyueHusi B cCTaplield IIKOJE, MOCKOJbKY B KaXIOM pasjelne MIporpaMMbl
IPEeyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajad. OOydaromuecs OBIJIAJEBAIOT
pa3IUYHBIMU METOJAMU PEIICHHsS] LENbIX, PalMOHAIBHBIX, WPPALUOHATIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX cucTeM. [loaydeHHbIe YMEHHS HCIOIB3YIOTCS IPU UCCIEA0BAHUU
(GYHKIMI C NOMOIIbIO MPOU3BOJHON, PEIICHWH MPUKIAAHBIX 3a/Jad U 3aJad Ha
HaXOXXJE€HUE HauOOJIbIIMX W HAUMEHbIIMX 3HadeHUuH QyHkuu. JlanHas
colep)KaTelibHas JIMHHMS BKJIIOYAaeT B ce0s Takke (HOPMUPOBAHHE YMEHMIA
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, MpeoOpa3oBaHUsS IIENbIX, PaLUOHAIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUM, a TaKXKe BBIPAXKCHUH,
coJlepKallluX CcTerneHu W Jiorapudmsl. brarogaps u3ydeHuio anredpandyecKkoro



MaTepuajia  IOPOUCXOAWUT  JAJBHEWIIEE  pa3BUTHE  ANTOPUTMUYECKOTO U
aOCTPakTHOrO MBILIUICHUSI Yy4Yaluxcs, (QOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX
paccykJIeHuid, paboTbl C  CUMBOJBHBIMM  (opmamu,  MNpeAcCTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npegaraeT 3(QQeKTUBHbIE UHCTPYMEHTHI ISl pEHICHUS MPaKTUUYECKUX |
€CTECTBEHHO-HAYYHBIX 3aJa4, HarisiJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKUMH H  TpadUKHU» TECHO
NEPETUIETAETCS C IPYTUMHU JJUHUSMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a4a€T
IIOCJIEIOBATENBHOCTD U3Yy4YECHUS MaTepuaa. N3yuenne CTEIIEHHOW,
MOKAa3aTeNIbHOH, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpaMKoOB, UCHOJb30BaHUE (DYHKIMI ISl pelIeHUs 3aJad U3 JAPYTUX YUEOHBIX
IIPEIMETOB U PEAIIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipum 3Tom OosblIO€ BHHMaHuUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBATh IOJYYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep>KaTeIbHON TUHUN HAIleJICH Ha Pa3BUTHE YMECHHM
Y HAaBBIKOB, ITO3BOJSIOIIMX BbIPAXaTb 3aBUCUMOCTH MEXKIy BEIWYMHAMU B
paznuuHor ¢opme: aHaAIUTHYECKOU, rpaduueckoi u cioBecHou. Ero usydenue
CIIOCOOCTBYET Ppa3BUTHUIO aJITOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAHHUIO AaHAJIOTUH.

CopnepxarenpHass nuHusA «Hauvana mMareMaTnyeckoro a”ajinsa» MO3BOJISIET
CYLIECTBEHHO PACIIMPUTH KPyr KaKk MaT€MAaTHYECKHUX, TAK W MPUKIAJHBIX 3a7ad,
JOCTYITHBIX O0YYaroIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTbh MCCIIEOBATh U
CTpouTh Tpadukd (YHKIUH, ONpeneNnsITh HX HAWOONbIINE W HAWNMEHBIIHE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI Tel, HAXOAUTH CKOPOCTU U
YCKOpeHHsl TpoueccoB. JlaHHas coaep:kaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMATHYECKUX MOJEIEH pPEAIbHBIX CUTYAIuH,
HAXOXKIEHUS HAWIY4ylIero pPELICHHs B NPUKIAJHBIX, B TOM YHUCIE COLUAJIBHO-
HDKOHOMHYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMM MAaTEMaTHUYECKOI0 AHAIN3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, POPMaJIBLHO-IOTUYECKOT0 U KPEaTUBHOIO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUWA paclO3HABaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEeXHUKe U uckyccTBe. OOydamomuecs y3HAIOT O
BBIIAIOLIMXCS PE3YNbTAaTaX, IOJYYEHHBIX B XOJE pa3BUTHS MaTEeMaTUKU Kak
HAyKH, U UX aBTOpax.

ConepkaTenbHO-METOANYECKASA JIMHUS « MHOKECTBA U JIOTHKA» B OCHOBHOM
IIOCBAIIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. [ €OpPETUKO-MHOKECTBEHHBIE
IIPEICTABIICHUS ITPOHU3BIBAIOT BECh KypC LIKOJIBHOW MAaTEMaTUKHU U IPEIIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3esibl MAaTEMAaTUKU U €€



MPUJIOKEHHUI, OHU CBSA3bIBAIOT Pa3Hble MATEMAaTUYECKUE AUCUUILIMHBI B €IHMHOE
uenoe. [loaToMy Ba)KHO JaTh BO3MOYKHOCTh IIKOJBHUKY IOHMMAaThb TEOPETHKO-
MHOYKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEeMaTHMKU M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hadama MaTeMaTHYECKOTO aHaIn3a» MPHUCYTCTBYIOT
TaK)k€ OCHOBBI ~MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE IPU3BAHBI
chopMUpOBATh HABBIKA TTOCTPOCHUSI MOJCIICH peaIbHBIX CUTYAIINH, UCCIEIOBAHUS
TUX MOJEJEN C MOMOIIBIO ammnapara ajreOpbl U MaTeMaTUYECKOro aHaliu3a H
MHTEPIPETALUN MOJTYUYECHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETCHbI B KaXKIbIi
U3 pa3JeioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepual Kypca MIUPOKO UCTOIb3YyETCs
JUISL pEelIeHUs] IPUKIAAHBIX 3a1a4. [Ipu pereHnn peaabHbIX NPAKTUYECKUX 3a7a4
yyaluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIB30BATh AHAIOTHIO, 0000MIAaTh M KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh MO (HOPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIAJIHBIX
3a/lady OpraHu3yeTcsl B Mpollecce U3y4YeHHUs BCEX TeM Kypca «Ajredpa M Hauasa
MaTE€MaTUYECKOIO aHaJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM miiaHe Ha M3yuyeHHE Kypca aiareOpbl W Hayajdl MaTeMaTH4ecKoro
aHaiau3a Ha 0a30BOM ypoBHE OTBOJAMTCS 2 yaca B HeAeno B 10 kiacce u 3 daca B
Hezaenio B 11 kmacce, Bcero 3a Ba roga ooyuenus — 170 gacos.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC W JECATUYHBIC IPOOH, TPOIICHTHI,
OeCKOHEUHbIE  mepuoAndeckue  Jpodu. ApudMmeTHdyecKkue  omnepanud  C
palMoHaJIbLHBIMU YHCIIAMH, TPE0Opa30BaHMs YUCIOBBIX BhipakeHui. [Ipumenenue
Ipo0ell U MPOUEHTOB JUIsl PEIICHHs] TPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEATbHOU KU3HU.

JeucTtBurenbHble 4YMcia. PanvoHallbHbIE W UPPalMOHAIBHBIE YHCIA.
Apudmerrueckue omnepanud ¢ JACHCTBUTENbHBIMM 4Yuciaamu. [IpubnmxénHbie
BBIYHCIICHUS, IPABUJIA OKPYTJICHUS], TPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUMN.

Cremmienp ¢ menbiM  mokaszareneM. CranmaptHas (Qopma  3ammcu
JEeWCTBUTEILHOTO  4Yucia. Vcmosib30BaHWE  MOAXOMsIIed  ¢GopMbl  3amucu
JICUCTBUTENBHBIX YMCEN I PEUICHUS NMPaKTUYECKUX 3aJad U MPEACTaBJICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypalibHOW  ctemeHu.  JlelcTBus ¢
apu(PMETUIECKUMHU KOPHSIMHU HATYpPaJIbHOM CTETICHH.

CHHyC, KOCMHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHBIE MPE0Opa30OBaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcHOBHBIE
TPUTOHOMETPHUYECKUE POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
MeTon MHTEPBAJIOB.

Pemienue nenbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHHUI U HEPABEHCTB.

Penrenre nppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU .

[IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0O MAaTEMATHUYECKUX 3a/1ad
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PeasIbHON KU3HU.

DOyHkuuu ¥ rpapuku

Oyukius, cnocoObl 3amaHus ¢GyHkuua. [paduk  yHkmum. BzawmmuO
oOpaTHbIe (DYHKIIUH.

OO6unacth ompenenaeHuss 1 MHOKECTBO 3HauyeHuM ¢yHkuuu. Hymu yHKimm.
[TpomexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKIUU.

CrernienHas GyHKIHS ¢ HATYpaJIbHBIM U IEJBIM MoKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBo¥icTBa U rpauK KOPHS 1-OW CTEIICHHU.

Tpuronomerpuueckasi OKPYXHOCTb, OIPEJICIICHUE TPUTOHOMETPUUECKHUX



(GyHKINNA YUCIOBOTO apryMEHTA.

Hauvana MaTeMaTH4eCcKOro aHajamsa

ITocnenoBaTenbHOCTH, COCOOBI 3aJIaHUs MOCJIEJOBATEILHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIIHLHOCTH.

Apudmernueckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccus. Cymma O€CKOHEYHO YOBIBaIOIIEH TeOMETpUYECKOM
nporpeccud. Mopmylia CIOXKHBIX MPOLEHTOB. VCronb30BaHWE MPOTPECCUU A
pELICHUS PeabHbIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHMKA

MHoOX€ecTBO, omepauuu HajJ MHOKecTBaMmH. Jluarpammel Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjisi OMNHCAaHHUS PEealbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KJTACC

Yucsia v BBIYMCJIEHUS

HarypanbHubie u 1ienbie yncina. [Ipu3Haku 1eTMMOCTH LEIbIX YHUCEIL.

CreneHb ¢ pallMOHAJIBHBIM ToKa3zaTeiaeM. CBOMCTBA CTEIICHM.

Jlorapudwm uucna. JlecsaTuuHbIC U HATYpaJbHbBIC JOTapU(PMBI.

YpaBHeHUA U HEPABEHCTBA

[IpeoOpa3zoBaHue BRIpAXKECHHM, COACPKAITUX JTOTAPU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIMUX CTEMEHH C PAIMOHAIBHBIM
MOKa3aTeJIeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBRA.

Cuctembl JTMHEHHBIX ypaBHEHUU. PelieHne MpUKIIagHbIX 3a]lad ¢ TOMOIIBIO
CUCTEMBI JIUHEHWHBIX YPABHEHU.

CucTtemMbl 1 COBOKYITHOCTH pPallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

IIpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJlad M 3ajJa4 U3 Pa3IMyHbIX 00JIacTe HayKu U peabHOU
KU3ZHHU.

DYyHKIUN U TPaPUKHU

Oyukius.  [lepuonunueckne  ¢yHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
byukiuu. MakcuMyMbl U1 MUHUMYMBbI GyHKIUH. HaunOosbiliee U HauMeEHbIIIEe
3HaueHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKINM, X CBONCTBA U TpaduKy.

[TokazarenbHast u morapupmMuydeckast PyHKIIUU, UX CBOWCTBA U IpaUKH.

Ncnons3oBanue rpadukoB GyHKIMN Ui pelICHUs YPAaBHEHUN U JIMHEHHBIX



CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMI A7 HMCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 3aJad U3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIBHOM KU3HU.

Hayana MaTeMaTH4eCKOro aHajamusa

HenpepoiBHbie GhyHKIIMU. MeTO UHTEPBAJIOB JJIsl PEIICHHS] HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuil u  (QU3HUECKUH  CMBICH
ITPOU3BOTHOM.

[IpousBoaHble  dnMeMEHTapHBIX  (QyHKIUA.  DopMynbl  HAXOXKICHUS
MIPOU3BOJHON CyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKITUH.

[IpumeHeHne mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOobIIero 1 HauMEHbIIEr0 3HaUeHUs! PYHKIUU Ha
OTpE3KE.

IIpumeHeHne TPOU3BOAHOM JUIsl HAXOXKIACHUS HAWIY4IlIEero pELICHUs B
NPUKIAIHBIX 3ajadyaxX, Uil OIPENEIECHUs] CKOPOCTH MPOLECCa, 3aJaHHOTO
(bopmynoii unu rpa)uKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

WNHurterpan, ero reomMeTrpuyeckuii u (Qusnueckuid cmbici. BeruncieHnue
uHTerpana no gpopmyne Hetorona—JleiiOnuua.



IIVIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOTO TmpenMera «MareMaTuka» JIODKHO 00ecrednBaTh
JIOCTUKEHHE Ha YPOBHE CpeHEro o0IIero o0pa3oBaHusl CIEAYIOMUX JUYHOCTHBIX,
METaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS IMPOTPAMMbl y4YEOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxxnanckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYAIOIIEerocs: KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHAa POCCUHCKOro OOIEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,
Iporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, ONPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

[TatproTnyeckoe BOCIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW HICHTUYHOCTH, YBAKCHHS K
MPOLLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IECHHOCTHBIM OTHOLICHUEM K
JIOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
K KCHOJIb30BAHUIO ATUX JOCTIKEHUN B JPYTrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HpPAaBCTBEHHOI'O BOCTIUTAHUSI:

OCO3HaHHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOSHUE YCTOHYUBOTO OYIyIIIEro.

DCTeTHYEeCKOe BOCITUTAHHE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIKOYAsl 3CTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, pEIIEHNH, pacCcyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MATEMaTUYECKHE 3HAHUA B
HHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HH, OTBETCTBEHHOI'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE TNHTaHKE, COAJTaHCUPOBAHHBIM PEKUM 3aHATUU U

OTHbIXa, peryJisipHas dusnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHUS, npu 3AHATHIX CHIOPTHUBHO-03J0OPOBUTEIBHOM
JEeATENbHOCTBIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuyHbiM  chepaM  TPOo(PECcCHOHANBHON  NEATENbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareéMaTUYecKoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEW MKU3HMU, TOTOBHOCTBHIO K AKTHUBHOMY
YYacTHUIO B PELICHUH NPAKTUYECKUX 33]1a4 MaTEMATUYECKON HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KyJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-DKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa SKOJOTMYECKHX Mpoldiiem;
OpHUEHTAIlME Ha IPUMEHEHME MATEMAaTHYECKMX 3HAHWM Ul pelieHus 3aaad B
o0acTh OKpy’Karolled cpeabl, IUIAaHUPOBAHMUS TMOCTYIKOB M OLEHKH UX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH Cpebl.

[{eHHOCTH HAYYHOTI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu M  OOIIECTBEHHON NPAaKTHKH, TOHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cQepbl YelIOBEUECKOW JeATeNbHOCTH, JTaloB e
pa3BUTHA WM 3HAYUMOCTH I PAa3BUTHUS LUBWIN3ALWUH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM KakK CpPEICTBOM IIO3HAHUSA MMHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO M MCCIENOBATENBCKYIO JESITENbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOSHHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
OelcmeusAMUY, YHUBEPCATbHLIMU Pe2YIAMUSHLIMU 0eUCEUIMU.

1)  Vuusepcanvnvie = nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00Yyuaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXCcalowe2o  Mupd,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymenul pabomams ¢ ungopmayueti).

ba3oBbie IoTMUECKHE IENCTBUS:

e BBIABIISATH U XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATUH, OTHONICHUH MEXAY IOHATUIMH, (OPMYIHPOBATH
OTIpENCNICHNS]  TOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIM  MPU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA s OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npotuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNL;

JeNaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIHHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUU (MIPSAMBIE U OT MIPOTHUBHOI0), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONee MOAXOMIIMHNA C YIETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBarenbCcKue IEUCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOPEUYHE, IpOoOIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOE, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENHLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYecKOro
Oo0OBEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH O0OOIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIIEI0BAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabota ¢ undopmanueii:

BBISIBIIAATH JIePUIMTHI MH(DOpPMALMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHPOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OOPMAIUIO
pa3IUYHBIX BUIOB M OPM IIPENCTABIICHHUS,

CTPYKTYpUpPOBaTh HHPOPMAIUIO, PEJCTABIATh €€ B pa3inyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbopMaIu o CaMOCTOSITEIIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.
Yuueepcanonvie  KoMMyHuxamueHuwle Oelicmeus, obecneyugarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUM C
YCJIOBHUSIMHU M LIENISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0 00CYXACHHUS 3a/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aJjauu, BEICKA3bIBATh U/IEH, HALICJICHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB JHaJIOra, OOHapy»XUBaTh pa3jIMuUe€ U CXOJCTBO MO3ULMM; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJENIOBAHMS,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOCHHOCTEHN ayUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
MHIUBUYAJIbHOM paOOThI PU PEIICHUH YYEOHbIX 3a]]a4; MPUHUMATD LIEJIb
COBMECTHOM JESATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOMU
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padoThl (00CYy ) aeHUs1, 0OMEH MHEHMIA,
«MO3TOBBIE€ IITYPMbD» W HHBIE); BBINOJHATH CBOI 4YacTh pPadOTHl H
KOOPAMHUPOBATb CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMHM KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBHSI.

Vuusepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusaiom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanusi:

COCTABJIATH IJIaH, aJITOPUTM PCIICHUA 3a1a4U, BBI6I/IpaTB croco0 pemcHus C

y4€TOM UMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABaTEIbHOM peQieKCHH KaK OCO3HaHHUA
COBEPLIAEMBIX JEUCTBUM U MBICIMTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CHoco0aMu CaMOINPOBEPKHM, CAaMOKOHTPOJS Mpolecca U
pe3yJabTara peleHnss MaTEMaTHIECKOM 3a/1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3alaud, BHOCHTb KOPpPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAUICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUAM, OOBICHATH
MIPUYHHBI JTIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTO Kypca «Anredpa v Hadajga MaTeMaTHYECKOTO aHAIIM3ay
Ha YPOBHE CpeHEro oO0miero oopa3oBaHHs JOJKHO OOECIEYMBATH JIOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MOHATUSAMH: PALUOHAJIBHOE M JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIEHTHI.

Bremonusate  apudmernyeckue — omepanuu ¢ palMOHAIbHBIMU U
JENUCTBUTEIBbHBIMU YHCIAMHU.

Boinonusats npuOauKEHHbBIE BBIUMCICHUS, UCIIONB3Ys MpaBUia OKPYIJICHHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BIYNCICHUMN.

OnepupoBaTh NOHATUSMU: CTENEHb C LEJbIM MOKa3aTelIeM; CTaHJapTHas
dopMa 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTEHEHH,
MCIOJIb30BaTh MOAXOAANIYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YUCEN ISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MTPEACTABIICHUS TAHHBIX.

OnepupoBath MOHATUSMH: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3alIMCh IPOU3BOJIBHOIO yTila uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATHUSAMHU: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palroHaIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHE;

BoinonHaTh 1peoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUUECKNE YPAaBHECHHUS.

BeimonuaTe npeoOpa3oBaHMs LENbIX, PALMOHAIBHBIX M HPPalMOHAIBHBIX
BBIDQKEHU W  pelaTh OCHOBHbIE THIBI  LEIbIX, pAUOHOHAIBHBIX U
MPpALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA I PELICHUS MATEMAaTUYECKUX 3a/1a4
U 3a]71a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.



MognenupoBaTh peanbHblE CHTyalldd Ha S3bIKE ainreOpbl, COCTaBJIAThH
BBIPQXXECHUS, YpPaBHEHHUsS, HEPAaBEHCTBA [0 YCIOBUIO 3ajJaud, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUHN U TPAPUKH

OnepupoBath MOHATUAMH: (PYHKIUSA, CIIOCOOBI 3a7aHusl (QYHKIMH, 00JIacTh
ONpPENETCHUs] U MHOXXECTBO 3HaueHMH (yHKUMH, rpapuKk (yHKIUH, B3aUMHO
oOpaTHbIe (DYHKIIMH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
GYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN I pEIIEHUS] YpaBHEHUI.

Crpoutb M yuTaTh rpaduku JUHEHHOW (DYHKIMH, KBaJApaTUYHOW (YHKLHH,
CTENEHHOW (DYHKIIMH C LIEJIbIM [OKa3aTeJIeM.

HcnonwszoBath Tpaduku (yHKUMH 711 HUCCIENOBaHHUS MPOLIECCOB U
3aBHCUMOCTEN IpU pElIeHUH 3a7ad U3 APYTUX yUEOHBIX IMPEIMETOB U PealbHOU
’KU3HU; BBIpAXaTh (HOpPMyIaMH 3aBUCIMOCTH MEXKy BETUIMHAMHU.

Hauana mateMaTH4yecKoro aHajau3a

OnepupoBaTh MOHATHUSAMHU: TIOCIEIOBATEIBHOCTh, apudmeTnyeckas Hu
reoMeTpUYECKasi IpPOrpeCcCcuH.

OmnepupoBaTh TOHATHAMH: OCECKOHEUHO YOBIBalOIIasi TeOMEeTpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPHUUECKON MTPOTrPECCUHU.

3aaBaTh NOCIEA0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U NMPOTPECCUN AJIs PELLIEHUS
peabHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaT Juid  ONUCAHUS
pealbHBIX TPOIECCOB U SBICHWH, MPH PEHICHUH 3a]ad W3 JPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMU:  ONpEAENEeHHWEe,  Teopema,  CJEJICTBUE,
JI0Ka3aTeNbCTBO.

11 KUIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh NOHATUSIMHU: HATypaJIbHOE, 1I€JIO€ YMCIIO0; HCHO0JIb30BaTh
MPU3HAKHU JICIMMOCTH 1IEJIbIX YHUCEJN, PA3JIOKEHHUE YUCIa Ha MPOCThIE MHOXUTEIN
JUISL PEILICHUS 3a7a4.

OrnepupoBaTh MOHATHUEM: CTETICHb C PAIIMOHATIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHAMU: Jorapudm uucia, ACCATUYHBIE M HATypalbHbBIC
JorapugMsl.



YpaBHeHUs U HEPABEHCTBA

[IpumenaTs cBoiicTBa CcTemeHM i1 NpeoOpa3oBaHUSl  BbIPAKEHUM;
ONEPHUPOBATH MOHATUSMM: MOKA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHMsl  BBIPOKEHUH, COAEpXKAIUX JIOrapu(Mmbl;
ONEepUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TJOTapu(MUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpaBHEHUI U €€ pEILICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad4.

Haxoauts pelieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEH PAalMOHAJIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHblE CHTyalldd Ha S3bIKE aiureOpbl, COCTaBJIAThH
BBIDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayH,
UCCJIEeI0BATh MMOCTPOECHHBIE MOJIENHU C UCIOJIB30BAHUEM ammapara aareophl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh NOHATUAMU: TEepUOAMYECKas  (QYHKUUS, TMPOMEXKYTKU
MOHOTOHHOCTH (YHKLMH, TOYKHM OJKCTpeMyMa (yHKUMH, HauOojbllee U
HauMeEHbIlee 3HAaYeHUs (QYHKUMM HA TMPOMEXKYTKE; MCIOIb30BATh HUX IS
UCCIEeI0BaHUs PYHKIMH, 3aJaHHON rpa)uKOM.

OmnepupoBaTh MOHATHSIMH: TpaQHUKU TMOKa3aTeNbHOM, Jorapu@Muueckoil u
TPUTOHOMETPUUYECKUX (YHKIUI; n300paxaTh UX Ha KOOPJIMHATHOW IJIOCKOCTH U
WCIIOIb30BaTh JJIs PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxatb HA KOOPAMHATHOW IUIOCKOCTH T'pa(UKU JTHUHEHHBIX ypaBHEHHI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JINHEMHBIX YPaBHEHU.

HcnonpzoBath rpaduku (QyHKUMH JJI1  HUCCIENOBaHMUS IPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajamu3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKIIMS; TPOU3BOAHAS (YHKIINH;
UCIOJIb30BaTh T€OMETPUUYECKUHN U (PU3NUECKUN CMBICI IPOU3BOJHON ISl pELIEHMUSI
3a7ad4.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUI, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh NPOM3BOJHYIO JJIS1 UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI, TPUMEHSTh PE3YyJIbTAThl UCCIIEIOBAHUS K IOCTPOCHUIO IpauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYUYLIErO0 PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMHU: TiepBOoOOpa3Hasi W  UHTErpayl; IOHUMATh
reOMETPUYECKU U (PU3UUECKUN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie d7IeMEHTApPHBIX (DYHKIIMI; BBIYUCIATh MHTETPA
o ¢hopmyiie Hetorona—JleiiGuuna.

PemaTe mpukiagHbie 3aa4yd, B TOM YHCIIEC COIMATLHO-DKOHOMHUYECKOTO H
buznyecKoro xapakrepa, CpeCTBAMH MaTEMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudpoBbie)
n/n NPorpamMmslI Bcero Koﬁn TPOALHbIE l'[p63Kanecm1e o0pa3oBaTe/bHbIE
padoTbI padoTbI pecype
T i S — 14 1 bu6miorera LIOK
A -l https://m.edsoo.ru/1568aba3
ypaBHEHUSI 1 HEPABEHCTBA
) Oynkiun U rpaguku. CTeneHsb ¢ 1eabM 6 bubnnorexa [JOK
T0Ka3aTeyieM https://m.edsoo.ru/1568aba3
ApudmeTnueckuil KOpeHb N—0i1 CTENEHHU. bubnmnorexa [JOK
3 18 1
HppauuoHaibHbIe YPaBHEHUS U HEPABCHCTBA https://m.edsoo.ru/1568aba3
o
4 T (I)/Iprl\(/)zgll\je nu. TpUroHomeTprudecKue 22 1 bubmorexa [JOK
p Tpuu.-1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCUH 5 bubmmorexa LOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, cCCTEeMaTH3alUs 3 1 bubmnorexa [IOK
3HaHWH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KIIACC

KoJsn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n NporpamMmsl Bcero K06H TPOALHbIE HpﬁaKTuqecxne o0pa3oBaTe/bHbIE
padoTbl padoThI pecype
! S ———— 12 ! Bu6miorera LIOK
YHKIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUsI U HEPABEHCTBA
JI .
2| Torapmpmmaccxne ypasnensi 12 Bu6miorera LIOK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
T
3 e, Touronowerpucatie 9 ! Bumiorera LIOK
P P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6nmoreka [JOK
4 IIpousBognas. IIpumenenue npou3BOAHON 24 1 https-//m.edsoo.ru/fl 1 cdafd
5 WHTerpai u ero npuMeHeHus 9 bubmiorexa LIOK
https://m.edsoo.ru/fl 1 c4afd
. bu6mmoreka [IOK
6 CucTemb! ypaBHeHHUH 12 ! https://m.edsoo.ru/fl1c4afd
7 HarypanbHble 1 nesnbie yucna 6 bubmorexa LIOK
https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIHS 18 ) bubnnorexa [JOK
3HAHUH https://m.edsoo.ru/fl 1 c4afd
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




INIOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Kosn4yecTBo yacoB DJIeKTPOHHBbIE
Ne Mara nugpossie
Tema ypoka
n/n yp Bcero Konrpoaeneie | IIpakTadeckn u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThblI pecypebi
MHOX%ecTBO, Onepanuu Haj
1 MHOKeCTBaMH. /[narpaMmbl 1 bubmorexa TIOK
iinepa—Benna https://m.edsoo.ru/746d5dce
PanmonanbsHble uncna.
) OOBIKHOBEHHBIE U NECATHYHEIE 1 bu6mmoreka [JOK
IpoOH, IPOLIEHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MIEPUOIUUECKHE TpoOH
Apudmernueckue oneparuu ¢
3 pPalMOHAIIBHBIMU YUCIIAMU, 1 bu6mmoreka [{OK
peoOpa30BaHMsI YUCITOBBIX https://m.edsoo.ru/4d7{95fe
BBIPAKCHUI
[Tpumenenue apoOeil 1 NPOIIEHTOB
4 JUISL peLEeHUs TPUKIIAHBIX 3a/1a4 U3 1 bu6mmoreka [JOK
Pa3JIMYHBIX OTpACiel 3HAHUM U https://m.edsoo.ru/44dd1046
peaIbHOM JKU3HU
[Ipumenenue aqpoOeit 1 IPOIEHTOB
5 JUISL pellieHus IPUKIIAHBIX 3a/1a4 U3 1 bubnuoreka [JOK
Pa3JIMYHBIX OTpacyieil 3HAaHUHU U https://m.edsoo.ru/d99d8c74
peAIbHOM JKU3HU
CHCTBUTEIIbHBIC YHCIIA.
6 f’[a MOHAJIbHBIE U UPPALIMOHAIIbHBIE 1 bubmorexa HOK
tH/ILcIJIa ppall https://m.edsoo.ru/2f36a36f
7 Apudmernueckue onepariu ¢ 1 bu6muoreka [JOK
NENUCTBUTEILHBIMU YHCIIaAMU https://m.edsoo.ru/a97a12d9
8 [TpuGmkEHHbBIE BEIYUCIICHUS, 1 bubnuoreka [JOK



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/be888093
https://m.edsoo.ru/746d5dce

IIpaBujIa OKPYIJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BbIUMCICHUN

https://m.edsoo.ru/cb723fbd

3aIUCH JSUCTBUTEIBHBIX YHCE JIJIS

9 ToxaecTBa ¥ TOXIESCTBEHHBIE bu6mmoreka [JOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23acl5
10 YpaBHEHHUE, KOPEHb YPaBHEHUS Brbmaorexa LIOK
p » KOp yp https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, perrenne HepaBeHCTBA BrbmaoTexa LIOK
p P p https://m.edsoo.ru/50bdf26d
bub6moreka [JOK
12 Merox nrTepBaios https://m.edsoo.ru/7755d99
P OHO-
13| pauonamsmsix ypapnemit Bugmorera [IOK
pan yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabota mo Teme
"MHoOKecTBa paloHal
14 eﬁlzT;:(HTng:LHI;I)L([IiI{HIZeHLHBIX : Brbmaoreka LIOK
A ) https://m.edsoo.ru/1914a389
PanmionansHbie ypaBHEHHS U
HEpaBEHCTB"
OyHKIMA, CIIOCOOBI 3aIaHUA
15 )] yHK uI/II/I B3anmuo 06H aTHBIC bubmorexa IOK
YHKIHH. p https://m.edsoo.ru/226eeabf
byHKIMN
I'padux pynkuuu. O6macTb
16 ONpeAesIeHUsI U MHOKECTBO 3HAUCHU bu6mmoreka [JOK
¢yukunu. Hynu ¢pyHkunu. https://m.edsoo.ru/763e75¢ee
[IpoMeKyTKH 3HAKOTTOCTOSTHCTBA
N N bubnuorexa [JOK
17 HerHble 1 HeU€THBIE QYHKLMH https://m.edsoo.ru/ff4564ad
CreneHs ¢ 1€ OKazaTeJyeM.
18 CiaE I;BTHI;anLM;a I;aHI/ITCIjII ! brbimorexa I[IOK
. Aap p https://m.eds00.ru/66446d3e
NEUCTBUTEIILHOIO YHCIIA
19 Hcnonws3zoBanue nmoaxoasiieit Gopmbl bu6muoreka [IOK

https://m.edsoo.ru/6eadc6f1



https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/cb723fbd

PEIICHHUA MIPAKTHYCCKUX 3ada4 U
MNPCACTaBJICHUA JaHHBIX

Crenennast yHKLUS C HATYpaJIbHBIM

bu6moreka [JOK

20 ?pL;(ean;IICM nokasarenem. E€ cBolicTa u https://m.edsoo.ru/3025a047
1 Apudmernueckuii KOpeHb bubnuoreka [IOK
HaTypaJbHOW CTEIICHU https://m.edsoo.ru/d82c36d4
2 Apudmerndeckuii KOpeHb bu6mmoreka [JOK
HaTypaJbHOW CTEIICHU https://m.edsoo.ru/fe7fc4db
23 CaoticTBa apu(pMETUIECKOTO KOPHS bubnmuorexa [JOK
HaTypaJbHOU CTENIEHU https://m.edso00.ru/d0f0b260
24 CaoiicTBa apu(pMeTUYECKOTO KOPHS bu6mmoreka [JOK
HaTypaJbHOW CTEIICHU https://m.edsoo0.ru/c3389865
25 CaoticTBa apu(pMETUIECKOTO KOPHS bu6mmoreka [IOK
HaTypaJbHOMN CTEIICHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apudmMeTnaecKkuMu bubnuoreka LIOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/54b815¢5
27 JleiicTBus ¢ apupmMeTHUECKUMU bu6nuorexa IIOK
KOPHSIMU N—OW CTENEHU https://m.edsoo.ru/83105a0e
73 JeiicTBus ¢ apudmMeTnIecKuMu bubnuoreka LIOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/2ab1c7bc
29 JeiicTBus ¢ apupmMeTHIeCKUMU bubnuoreka LIOK
KOPHSIMU N—OW CTENEHU https://m.edsoo.ru/eacb053¢c
30 JeiicTBus ¢ apudMeTHIecKuMu bubmuoreka LIOK
KOPHSIMH N—OM CTENEHU https://m.edsoo.ru/8a5ada51
31 Pemenune nppanroHaabHbIX bu6mmoreka [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
3 Pewenne nppanoHaIbHbIX bubmuoreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fead9
33 Pemenune nppanroHaabHbIX bu6mmoreka [JOK

YpPaBHEHUUN U HEPABEHCTB

https://m.eds00.ru/78d9b391



https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/3f25a047

Pemenune nppanroHaabHbIX bu6mmoreka [JOK
34 .
YpaBHEHUU U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pewenne nppanoHaIbHBIX bubmuoreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa u rpaduK KOpHs n-o bu6mmoreka [JOK
CTEIICHU https://m.edsoo.ru/ebOccS5e3
37 CaoticTBa U rpaduK KOpHS n-oi bubnuorexa [JOK
CTeIeHUu https://m.edsoo.ru/529b9b5
KonTponbhas pabota no teme
33 "ApupmeTrnueckuii KOpeHb n—oi bu6muoreka [JOK
creneHu. MpparnmoHaibHbie https://m.edsoo.ru/f13af630
YpaBHEHHUs U HEpaBeHCTBA"
39 CuHyc, KOCHHYC ¥ TaHT€HC YHCIOBOTO bu6nuoreka [IOK
apryMeHTa https://m.edsoo.ru/5f605ed0
40 CuHycC, KOCHUHYC ¥ TaHT'€HC YUCIOBOTO bu6mmoreka [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC bu6nuoreka LIOK
YHCJIOBOTO apIyMEHTA https://m.edsoo.ru/b8f5d49a
42 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC bubnuorexa LIOK
YHCJIOBOIO apryMEHTA https://m.edsoo.ru/f1{f9220
Tpuronome ecKas o OCTb,
43 01I1) Hc: ?Jl::\f{I/ITS ?anEHzMzgy;incxg)x bubmorexa LIOK
pea . p p https://m.edsoo.ru/6df195a0
(GYHKIMI YUCIOBOTO apryMeHTa
Tpuronome ecKas o OCTb,
44 OEH:; :ﬂé\f{;s I;anrzH;({)MZEy;K;ch;x bubmmorexa LIOK
peA N P P https://m.edsoo.ru/6b61c578
(GYHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHE bu6muoreka [JOK
dbopMyIIbI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bu6mmoreka [JOK
(hopMyIIbl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUECKHE bubnuoteka [JOK
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dhopMyIIBI

https://m.edsoo.ru/b8a0ff2f

48 OCHOBHBIE TPUTOHOMETPUYECKHE bu6mmoreka [{JOK
bopmyIbl https://m.edsoo.ru/12d1413c
49 [Ipeobpa3oBanue bubnuoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/e248c5fc
50 [IpeoOpazoBanue bu6mmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUMN https://m.edsoo.ru/09baSb3d
51 [Ipeobpa3oBanue bu6nuoreka [IOK
TPUTOHOMETPUUYECKUX BHIPAKCHUHN https://m.edsoo.ru/1f4655da
59 [IpeoOpazoBanue bu6mmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUHN https://m.edsoo.ru/76ce9958
53 [Ipeo6pa3oBanue bu6nuoreka IIOK
TPUTOHOMETPHUUECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenune TpuroHoMeTpuuecKux bubnuoreka LIOK
YpaBHEHUN https://m.edsoo.ru/6baefe19
55 Pemenne TpuroHOMeTpUYECKUX bu6nuorexa IIOK
ypaBHEHUH https://m.edsoo.ru/alf8d141
56 Pemenue TpuroHoMeTpuuecKux bubnuoreka LIOK
YpaBHEHUN https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuroHoMeTprU4ECKUX bu6nuoreka LIOK
yYpaBHEHUHU https://m.edsoo.ru/0d8a770d
53 Pemenue TpuroHoMeTpuuecKux bubmumoreka LIOK
YpaBHEHUN https://m.edsoo.ru/cec28774
59 Pemenne TpuroHoMeTpuIeCcKuX bu6mmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/ebeec650
O606mienne o TemaM "OCHOBHBIE BuGmorexa LIOK
60 TPUTOHOMETPUYECKUE (HOPMYJIBI. httos://m.edsoo.ru/acddacdc
TpuroHomeTpudyecKue ypaBHEeHUs" S ]
KonTponbHas padbora no teme
61 "®opMyIIbl TPUTOHOMETPHUH. bubmorexa LIOK

TpUroHomMeTpuYeCcKue

https://m.edsoo.ru/b46a8228
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ypaBHeHus"/Bcepoccutickas
npoBepoYHasi paboTa

Wrorosast kKoHTpOJIbHAS paboTa /

bu6mmoreka [JOK

62 Bcepoccutickas npoBepodHas paboTa ! https://m.edsoo.ru/188bbf6c
0606 7
o | St o i | B 10K
YP P https://m.edsoo.ru/33e6629¢
MaTeMaThyeckoro aHanusa 10 knacca
ApudmeTrnueckast U reoMeTpuyecKas
64 nporpeccuu. Mcnons3oBanue 1 bu6nuoreka [JOK
IIPOTPECCUU TSI PELLIEHUS PEATIbHBIX https://m.edsoo0.ru/d3666918
3a/1a4 NPUKJIATHOTO XapakTepa
beckoneuHo yObIBaromas
65 reomeTpuueckas nporpeccus. Cymma 1 bu6mmoreka [JOK
OeCKOHEYHO yOBbIBaroIIeHt https://m.edsoo.ru/1cbf72bl
T€OMETPHUECKON MPOTPECCHH
66 ®opmyJia CI0KHBIX TPOLEHTOB 1 bubmmorexa TIOK
https://m.edsoo.ru/538fc437
bu6mmoreka [IOK
67 opmyia CIOXKHBIX NPOICHTOB ! https://m.edsoo.ru/c2627eca
o | oo excomms | BuGaionsa LOK
yp p https://m.edso00.ru/49f1b827
MaTemaTuyeckoro aHanusa 10 knacca
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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11 KIIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara nugposeie
u/n Tema ypoka Beero KOGHTPO.HLHLIG HpangquKn Wiydenusi | 0GpazoBaTEbHbIC
padoThI e padoThbI pecype
1 Crenens ¢ palMoHaIbHBIM 1 bubnuorexa LIOK
IoKa3arejieM https://m.edsoo.ru/a52939b3
. bubnuorexa [JOK
2 CoiicTea cTeneHn 1 https://m.edsoo.ru/ff601408
3 ITpeoOpa3oBaHue BbIpaKEHUH, 1 bubmuoreka [JOK
COJIEPKAIUX PALlMOHAIBHBIE CTENEHU https://m.edsoo.ru/3d87e248
[TpeoOpa3zoBanHne BhIpAKEHUIA, bu6mmoreka [JOK
4 1
COJIEPKAIMX palliOHAIbHBIC CTEIIEHU https://m.edsoo.ru/343c6b64
5 [TpeoOpa3oBanHne BbIpaKEHUH, 1 bu6muoreka LIOK
COJIEpKAIUX PallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/4064d354
6 [ToxazarenbHble ypaBHEHUS U 1 bubnuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIC ypaBHEHUS U 1 bu6muoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/3d408009
2 [ToxazarenbHblE ypaBHEHUS U 1 bubnuorexa LIOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [Toka3arenbHbI€ YpaBHEHUS U 1 bu6muoteka [JOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [ToxazaTenbHbIE ypaBHEHUS U 1 bubmuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/536de727
11 [TokazaTenpHas ¢pyHKINS, €€ CBOWCTBA 1 bu6muoreka [JOK
u rpaduk https://m.edso0.ru/85bc8132
K 0
2 | o s e N Busmorsa 10
palt https://m.edsoo.ru/58e8e2{2
nokazareneM. ITokazarenbHast
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¢byukius. [lokasarenpHble ypaBHEHUS U

HepaBeHcTBa"
bu6mmoreka [JOK
13 Jlorapudm tucia https://m.edsoo.ru/3e3230d4
14 JlecsaTuHbIE U HATypaJIbHbBIE bubnuoreka LIOK
JOTapuQMbI https://m.edsoo.ru/1ea72162
15 [TpeoOpa3zoBanue BbIpaKeHUH, bu6nuorexa IIOK
coJiepKaluX JIorapu(Mel https://m.edsoo.ru/da48154¢c
16 [TpeoOpa3oBaHue BbIpAXKEHUH, bubnuoreka LIOK
coJIeprKalux Jorapudmbl https://m.edsoo.ru/4beff03b
17 [Tpeobpa3zoBanue BbIpaKEeHUH, bubnuoreka LIOK
CoJIeprKaluX Jorapudmbl https://m.edsoo.ru/fe18912d
18 [TpeoOpa3oBaHue BHIPAXKEHUH, bubmumoreka LIOK
coJIeprKalXx Jorapudmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHEHUS U bu6mmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapugmuueckue ypaBHEHHS U bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
11 Jlorapudmuueckue ypaBHEHUS U bu6mmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/9e3{4bc9
2 Jlorapudmuueckue ypaBHEHUS U bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/15bclcfb
3 Jlorapudmuueckas pyHkius, e€ bu6mmoreka [JOK
CBOWCTBA M rpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmmueckas pyHKIHS, €€ bubnuoreka [IOK
CBOMCTBA U rpaduk https://m.edsoo.ru/9d 102051
75 Tpuronomerpudeckue GyHKINH, UX bu6mmoreka [JOK
CBOWCTBA M TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpruyeckue QyHKIUH, UX bu6nuoreka [IOK
CBOICTBa U rpaduKu https://m.edsoo.ru/d2e4601b
27 TpuronomeTrpudeckue GyHKINH, UX bu6mmoreka [JOK



https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/d68bbe9d
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CBOMCTBA U rpauKu

https://m.edsoo.ru/ba9da96d

78 TpuronomeTrpuyeckue GyHKINH, UX bu6mmoreka [{JOK
CBOWCTBA U rpaduKu https://m.edsoo.ru/24ab3c53
29 [IprMepbl TPUTOHOMETPUUECKHUX bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9%al
30 [Ipumepsl TPUTOHOMETPHUIECKUX bu6mmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX bu6nuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
3 [TpumMepsl TPUTOHOMETPHUIECKUX bu6mmoreka [JOK
HEPABEHCTB https://m.eds00.ru/0f903¢75
KonTponbhas pabota no teme
"Jlorapudmuyeckas GyHKIUS.
JlorapupmMuueckue ypaBHEHUS U
33 HepaseliTBa TpHrogI())MeTqueCKHe bubmorexa LIOK
) https://m.edsoo.ru/10130727
GyHKIMH U UX
rpaduxu. Tpuronomerpuueckue
HepaBeHcTBa"
bubmuoreka [JOK
34 HenpepeIBHbie GyHKIIM https://m.edso00.ru/403bfb0d
35 Merozn UHTEPBAJIOB VISl pELICHUS bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Meton HHTEpPBATIOB ISl pELICHUS bu6mmoteka [JOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bubmoreka [JOK
37 Ipowssonmas dymicim https://m.edsoo.ru/0731ad3d
bu6mmoreka [JOK
38 Hpowssonas dyrimm hitps://m.edso0.ru/723dd608
39 ['eomeTpuyeckuit 1 PU3NUECKHUI CMBICIT bu6mmoreka [JOK
MIPOU3BOAHOMN https://m.edsoo.ru/6¢8d36ff
40 I'eomeTprueckuii U GU3NIECKUN CMBICIT bu6mmoreka [JOK
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MIPOU3BOAHOMN https://m.edsoo.ru/a413eca9
41 [Tpon3BoaHBIC AIEMEHTAPHBIX (PYHKINN Bubmioreka LOK
P A P YHKN https://m.edsoo.ru/c7550e5f
42 [Tpown3BoHBIEC dTIEMEHTAPHBIX (YHKITHMA bubmorexa LIOK
p A P YHKI https://m.edsoo.ru/14ab3cdb
43 [IpousBoaHast CyMMBI, IPOU3BEICHU, bubmuoreka [IOK
YaCTHOTO QyHKIIMHA https://m.edsoo.ru/c12a0552
44 [Ipou3sBoaHasi CyMMBI, TPOU3BEICHNUS, bu6mmoteka [JOK
YaCTHOTO ()YHKITHIA https://m.edsoo0.ru/d5981201
45 IIpousBoaHas CyMMBI, IPOU3BEICHUS, bu6nuoreka [JOK
YaCTHOTO (YyHKIIMHA https://m.edsoo.ru/1de34d4d
[IprmeHeHre npou3BOAHOMN K
46 I/Ic?cne OBaHmop(b HK flﬁ Ha Enbmorexa IOK
A YKL https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[IpumMeneHre TPON3BOJHON K
47 I/Ic?cne OBaHmop(b HK iﬁ Ha Eubmiorexa [OK
A YKL https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U SKCTPEMYMBI
[IpumeneHre TPOU3BOJHON K
48 I/ICP;JIG OBaHI/Hop(b HK flﬁ Ha Eubmiorexa LOK
A YHEL https://m.edsoo.ru/0b41 ledd
MOHOTOHHOCTb Y SKCTPEMYMbI
[IpumeneHre TPOU3BOJHOM K
49 I/ICP;J'IG OBaHmop(b HK flﬁ Ha Eubmiorexa LOK
A YK https://m.edsoo.ru/cat9bd2f
MOHOTOHHOCTb ¥ SKCTPEMYMbI
HaxosxieHre HanOoJIbIIIero u
50 HaI/IMeHI:aHIeFO 3HaYeHUs PYHKIMH Ha bubmorexa HOK
YK https://m.edsoo.ru/fac78f05
OTpPE3KE
Haxosxnenre HanOobIIero u
51 HaI/IMeH):;)HIGFO 3HaYeHUs PYHKIMH Ha bubmorexa HOK
YHKI https://m.edsoo.ru/fb6a8act
OTPE3KE
59 Haxosxnenre HanOoIbIIero u bubmuoreka [JOK

HANMMCHBIIECTIO 3HAYCHUA q)YHKHI/II/I Ha

https://m.edsoo.ru/cffcb7e5
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OTpEe3Ke

Haxoxnenne HanOoJIbIIero u

bu6mmoreka [JOK

53 HAMMEHBIIIETO 3HAYeHUs! PYHKLUHU Ha hitps://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnenue Hanbounbiero
54 HagM;KHiigroHs:aqefi (; }II/IK U1 Ha bubmmorexa HOK
YHKIL https://m.edsoo.ru/ad15000e
OTpe3Ke
H e 0 e
55| maunvensiero nascins s na Bubmrorera LIOK
YHK https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpumeHeHue mporu3BOIHOMN IS
axoxze a €ro peuie
S6 | npmomumxsomasax, wi Butmrorexa LIOK
P A A Al https://m.edsoo0.ru/13205d80
oIpezieNIeHUs] CKOPOCTH IpolLiecca,
3aJlaHHOTO (hOopMyIIOH MK rpaduKoM
KonTponbhas pabota no Teme
57 "I 0513130 HaSIp [Ipumenenue bubmorexa LIOK
p A o p https://m.edsoo.ru/f8ed5f99
IPOU3BOTHON
53 [TepBoobpaznas. Tabmuma bu6mmoreka [JOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabauma bu6nuoreka LIOK
IEPBOOOPA3HBIX https://m.edso00.ru/30c3697b
60 WuTerpail, reoMeTpudecKuil 1 bubnuorexa LIOK
(bu3nyecKuil CMbICIT HHTErpaia https://m.eds00.ru/391272¢9
61 WHTerpai, reoMeTpu4ecKui u bu6nuorexa IIOK
buznyecKuil CMBICT HHTErpaja https://m.edsoo.ru/d359fb5f
62 WNuTerpai, reoMeTpuIecKuil 1 bubnuoreka LIOK
bu3znyecKuil CMbICIT HHTErpajia https://m.edsoo.ru/07eb464b
63 Brruucnenue uHTETpana no Gopmyie bu6mmoreka [IOK
Herorona—JleiiOnumna https:/m.eds00.1u/b9b225¢3
64 Brruncnenue uaTErpana no hopmyie bu6mmoreka [JOK



https://m.edsoo.ru/b9b225c3
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Herotona—Jleiioania

https://m.edso00.ru/b800deb4

Brruncnenue unrerpania mno gpopmysne

bu6mmoreka [JOK

65 .

Herorona—JleiiOnumna https://m.edsoo.ru/f5eed075

66 Brrancnenue wHTErpana no Gopmyie bubnuorexa [JOK
Herorona—Jleiioauia https://m.edsoo.ru/41da431a

67 CucreMbl TMHEVHBIX YpaBHEHUN bubmmorexa HOK

https://m.edsoo.ru/b648235a
. . b K
68 CucTeMbl TUHEUHBIX YPAaBHEHUI nbmmorexa LO
https://m.edsoo.ru/5ab83864
Pewenne npukiiagHeIx 3a1ad ¢
. bu6moreka [JOK

69 MTOMOILIBIO CUCTEMBI JIMHENHBIX
ypaBIf;HI/Iﬁ https://m.edsoo.ru/a4d65ee5
Pewenne npukiiagHeIx 3a1ad ¢

. bubmuoreka [JOK

70 MTOMOILIBIO CUCTEMBI JIMHENHBIX
ypaBIfelHI/Iﬁ https://m.edsoo.ru/aa5962el
CucTtembl U COBOKYITHOCTH IIEJIBIX,

71 paIrMoHaNIbHBIX, UPPAIMOHATBHBIX, bub6mmoreka [JOK
MOKA3aTEeNBHBIX, JTIOTapU(HMUICCKUX https://m.eds00.ru/48190472
YpPaBHEHUI U HEPABEHCTB
Cuctembl 1 COBOKYITHOCTH LIEJIBIX,

7 palrOHAIBHBIX, UPPALMOHAIBHBIX, bu6muorexa IIOK
MMOKAa3aTeJIbHBIX, JIOTapU(HMHICCKUX https://m.edsoo.ru/2dbd3859
YpPaBHEHUN U HEPABEHCTB
CucTemMbl U COBOKYITHOCTH IIEJIBIX,

73 palMoOHaNbHBIX, UPPALMOHAIbHBIX, bu6mmoreka [JOK
MOKa3aTeIbHBIX, JIOTapU(PMUIECKIX https://m.edsoo.ru/7ab8d17e
YpaBHEHUI U HEPABEHCTB
CucTtembl U COBOKYITHOCTH IIEJIBIX,

74 palrOHANBHBIX, UPPALMOHAIBHBIX, bu6nuoreka IIOK
NOKa3aTeIbHbIX, JIOTapu(HMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUHN U HEPABEHCTB

75 Hcnonp3zoBanue rpagukoB GyHKIMi bubnuorexa [JOK
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JUISI pEIICHUs] YPaBHEHUN U CUCTEM

https://m.eds00.ru/039949bf

Hcnonp3oBanue rpagukoB GyHKITHI

bu6mmoreka [JOK

76 JUIsl peLLICHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpumeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELIECHUIO
77 MaI")FeMaTI/I‘-ICCKI;/IX 3aj1a4d U 3ajJ1a4d u3 bubmmorexa TIOK
IE g https://m.edsoo.ru/ca878deb
pa3INuHBIX o0JacTel HAyKu U
peabHOU KU3HU
KoutposnbHas pabora 1o teme
78 "I/IHTS anu err)o MPUMEHEHUS bubmorexa I[IOK
P pv" ) https://m.edsoo.ru/471c¢735b
Cucrembl ypaBHEHUH
79 Harypasbnsle u 1iesble yucna B 3aa4ax bu6nuoreka [JOK
13 peIbHOM )KU3HU https://m.edsoo.ru/3ceel327
20 HatypanbHble 1 1ien1ble ynciia B 3a/1a4ax bu6mmoreka [JOK
Y3 pEATbHOM KU3HU https://m.edsoo.ru/a35al31d
31 Harypanbnsle u 1iessle yucna B 3aa4ax bu6muorexa IIOK
W3 pealbHOM KU3HU https://m.edsoo.ru/ef10c49
82 [Ipr3HaKku AENMMOCTH LEIbIX YHACEIT bubmorexa IOK
P A 1 https://m.eds00.ru/51696a67
83 [Ipr3HaKku AETMMOCTH LEJbIX YHUCEeIT bubmorexa HOK
P 1 b https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKy AETUMOCTH LEIbIX YHCEIT brbimorexa IIOK
p A I https://m.edsoo.ru/ef2c6e43
25 [ToBTOpenwue, 06001IIEHNE, bubmuoreka [JOK
CHCTeMaTH3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
36 [ToBTOpEeHmE, 0600IICHNE, bubmmoreka [JOK
CUCTEMaTH3alusl 3HAHUM. Y paBHEHUs https://m.edsoo.ru/247d2fe7
’7 [ToBTOpenwue, 0600IIeHNE, buomuoreka [JOK
CHCTeMaTH3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
23 [ToBTOpEeHME, 0000IICHUE, bu6mmoreka [JOK

CHUCTEMAaTH3alus 3HAHUM. Y paBHEHMs

https://m.edsoo.ru/1bf2fb98



https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/039949bf

[ToBTOpenwue, 0600IIECHNE,

bubmuoreka [JOK

89 CHUCTEMaTU3alMs 3HAHUI. Y paBHEHHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, obo0IIEeHNE, bubmuoreka LIOK
CHCTeMaTH3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpEeHmE, 0000IICHNE, bu6moreka [JOK
cucreMarusanus 3HaHuii. Hepasencrsa https://m.edsoo.ru/a86014el
9 [ToBTOpenue, o6o0IIEeHNE, bub6mmoreka [IOK
cuctemaTtusanus 3Hanuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpEHME, 0000IICHHE, bub6mmoreka [JOK
cucreMarusanus 3HaHuii. Hepasencrsa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 06001IEHHE, bu6mmoreka [IOK
cucTtemaTtusanus 3Hannil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
IToBTOpenue, 0000IIEHNE,
95 CI/ICTeNlljaTI/ISaIII/Iﬂ 3;111114131. CucrteMsl Bubmiorexa [JOK
" https://m.edsoo.ru/a20b8adc
ypaBHEHUN
IToBTOpenue, 0000IIEHNE,
96 CI/ICTGNII)aTI/ISaHI/IS[ 31;laIHm31 CucrteMsl Bubmioreka [JOK
" ’ https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpenwue, 06001IIEHNE, bubmoreka [JOK
crucTemMaTu3anus 3HaHuil. OyHKINN https://m.edsoo.ru/d620c191
03 [ToBTOpenue, 0600IECHNE, bu6mmoreka [IOK
cucreMarusanus 3HaHui. OyHKIUK https://m.eds00.ru/7017196f
bu6mmoreka [JOK
99 Hrorosast KoHTpoOIJIbHAsT paboTa hits://m.cdsoo.ru/5 139889
bu6mmoreka [JOK
100 HToroBast KOHTpOJIbHAs paboTa hitps://m.edsoo.rw/2276973
O0600611IeH1E, CUCTEMATU3ALIMS 3HAHUI
101 3a Kypc ajreOpbl 1 Haval bubmuoreka LIOK
MaTeMaThdeckoro anammsa 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
102 O06001IeHre, CUCTEMaTH3aIMs 3HAHUH bubmuoreka [JOK



https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/2276973
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/9c44c6ca

3a Kypc anreOpsl U Hada
mareMaTuueckoro anaiamnia 10-11
KJIACCOB

https://m.edsoo.ru/cead345¢e

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



https://m.edsoo.ru/cead345e




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI

10 KJTACC

Kon
NnpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHEro 001ero 0opa3oBaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

OnepupoBaTh NOHATHSIMM: pallMOHAIbHOE M JEMCTBUTEIBHOE YMCIIO,

OOBIKHOBEHHAs U JCCATHYHAsA I[p06]':>, IIPOUCHTLI

1.2

BreinmonHaTh apI/I(I)MeTI/I‘ICCKI/Ie orcpanuun C palruoOHaJIbHBIMHU u

I[CﬁCTBHTGHLHBIMH qucjiaMu

1.3

BrimonaaTe HpI/I6JII/I)KéHHI)I€ BBIYUCJICHUA, HCIIOJIb3YA ImpaBujia

OKPYIUICHUA, ACIAaTh IIPUKUAKY U OLICHKY pE3yJibTaTa BBIYHCIICHHUI

1.4

OrnepupoBaTh MOHATHAMU: CTENEHBb C IEJIBIM MMOKa3aTeIeM, CTaHIapTHas
dopMma 3anmcu AEWCTBUTEIBHOTO YUCIIA, KOPEHb HATYpPATbHON CTENCHHU;
HCITOJIH30BaTh MOAXOAAIIYI0 (OPMY 3alUCH IEHCTBUTEIBHBIX YHCET IS

pCeICHUS NPAKTUYCCKUX 3a/]a4 U MMPCACTABICHUA JaHHBIX

1.5

OHepI/IpOBaTB MOHATHUAMU: CUHYC, KOCUHYC W TAHI'CHC HNPOU3BOJILHOI'O
yria; HCIOJb30BATh 3allMCh IIPOU3BOJIBHOI'O Yyrija 4Ycpes O6paTHI)Ie

TPUTOHOMETpUYECKHE (PYHKIIUU

ypaBHeHI/IH " HCpPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
panuoHAIBHOE, MPPALMOHAIIEHOE ypaBHEHUE, HEPaBEHCTBO,

TPUTOHOMCTPUUICCKOC YPABHCHUC

2.2

BoemonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH H

pemaTh TPUrOHOMETPUYECKHE YPAaBHEHUS

23

BrimonHAaTe peoOpa3oBaHus LEJbIX, pAallMOHATBHBIX U HPPALMOHATIBHBIX
BBIDAKCHUM M pellaTb OCHOBHBIC THUIIBI LEIbIX, PAlUOHAIBHBIX W

VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

24

IIpuMeHATh ypaBHEHMsSI M HEpPABEHCTBA JUISl PELICHHUs MaTEMaTHYECKHX

3aa4 1 3a/ia4 U3 pa3INIHbIX obnacrei HAayKH U peanLHoﬁ KHN3HU




MonenupoBaTh peajbHble CUTyallUd Ha S3bIKE anreOpbl, COCTaBISATh

2.5 BBIPAXCHUS, YPABHEHUS, HEPABEHCTBA I10 YCIIOBUIO 337a4l, UCCIIEN0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreopsl
3 @yHKIMU U TpaduKu
OnepupoBaTh NOHATHAMHU: (YHKIOMSA, CHOCOOBI 3amaHusi (yHKIWH,
3.1 o0acTh OmIpeneNeHuss U MHOXECTBO 3HaueHU QyHKIuM, rpaduk
(GyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIMH
39 OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (PYHKLIMH, HYJIU
' (GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBath rpadukn GyHKIMNA A1 pelIeHus: ypaBHEHU I
34 Crpoutb u uuTarth rpaduku JUHEHHONH (YHKIUH, KBagpaTHYHOU
' GyHKIMY, cTeneHHON (QYHKIUU C LIEJIbIM MToKa3aTeleM
Hcnonb3oBate Tpaguku (QyHKUIUH JUIsl HCCIENOBAaHUS IIPOLIECCOB H
35 3aBUCUMOCTEH MpHU PELICHUU 3a7ady U3 APYTUX Y4eOHBIX NPEIMETOB U
' peanbHOM JKWM3HM, BbIpaXaTb (opMyJamMH 3aBUCUMOCTH  MEXITY
BEJIMYMHAMU
4 Hauana maTemMaTHuecKkoro aHaimsa
il OnepupoBaTh MOHATUAMU: I[OCIENOBATEIbHOCTh, apH(MeTHueckas u
' reoMeTpHuuecKas porpeccun
OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBalOIIas TIeoMeTpUyecKas
4.2 nporpeccusi, CyMMa OeCKOHEYHO  yObIBaloLIel  TreoMeTpuyecKon
IIpOrpeccuu
4.3 3amaBaTh MOCIEIOBATEIHHOCTU PA3TUIHBIMU CTIOCOOAMU
w Hcnonp30BaTh CBOWMCTBA MOCIAEAOBATEIBHOCTEN MW TMPOTPECCUd IS
' peleHHs peabHbIX 3ajayu MPUKIATHOTO XapaKTepa
5 MHoOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMHU: MHOXECTBO, OIIEpaLlMi HaJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaTr Jjs  ONHCAHUs
5.2 pealbHbIX TPOIECCOB M SIBJICHUM, MPHU PEIICHUM 3aJad W3 JPYTUx
y4eOHBIX IPEAMETOB
53 OnepupoBaTb  NOHATHUSAMHU:  OIpPENEIEHHE, TEOpPEMa,  CIEACTBHUE,

J0Ka3aTcJIbCTBO




11 KIIACC

Ko .
I ol:se SEMOTO IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM

posep 00pa3oBaTeJIbHON MPOrPaMMBbI CpeHero 001ero oopasoBanusi
pe3yJbTara

1

Yucia ¥ BEIYUCICHUSA

1.1

OHepI/IpOBaTB IOHATUAMMU:. HATYpAJIIBHOEC, ILCJIIOC YHCIO, HCIIOJIb30BaTh
NpU3HAKHU JOCIMMOCTHU LCJIbIX YUCCII, PA3JIOKCHUC YUCIIa HA IPOCTHIC

MHOXUTCIN IJId pECIICHUA 3aaa4

1.2

OHepI/IpOBaTB MOHATHUEM: CTCIICHb C pallMOHAJIBHBIM IIOKa3aTCJICM

1.3

OnepupoBaTh MOHATUSMHU: JorapudM  yucia, JAECATUYHBIE U

HaTypaJbHbIE JIOrapru(MBI

YpaBHEHHUs U HEPABEHCTBA

2.1

[IpumensTh cBOWCTBa CTENEHW Ml TNPEOOpa3OBaHHS BBIPAKEHUH,
OIIEpUPOBATh MOHATHAMM: IOKA3ATEIBHOC YPAaBHEHHUE U HEPAaBEHCTBO;

peuraTb OCHOBHBIC THIIbI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoImonHATE TpeoOpa3oBaHus BBIPAKEHUH, COAEPIKAIIMX JIOrapu(MBL;
OIIEpUPOBATH MOHITUSIMHU: JIOTAPU(PMUUECKOE YpaBHEHNE U HEPABEHCTBO;

peuraTb OCHOBHBIC THIIbI J'IOl“apI/I(I)MI/ILIeCKI/IX ypaBHCHI/Iﬁ " HCPABCHCTB

23

Haxonuts pemenus npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh TOHATHUSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHUH U €€
pEIICHNE; UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHUH Ul PELICHUS

MNPaKTUYCCKUX 3ada4d

2.5

Haxomuts  pelieHHss  IPOCTEHINMX  CUCTEM U COBOKYIIHOCTEW

palOHAIBHBIX YPAaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peaibHble CUTyallUd Ha SI3bIKE airedpbl, COCTABIATH
BBIPA)KEHUSI, YPaBHEHUS, HEPABEHCTBA U CUCTEMBI MO YCIIOBUIO 3a/1ayH,
HCCIIEIOBaTh IOCTPOEHHBIE MOJEINM C HCIIOJIb30BAHMEM armapara

anreopsl

@OyHKIUH U TpapUKH

3.1

OnepupoBaTh MOHATHSAMHU: TEPHOANYECKAS (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOUKU IKCTpeMyMa (DyHKIUH, HauOosbliee U
HauMeHblllee 3HaueHUsI (PyHKIMU Ha MIPOMEXKYTKE; MCIOIb30BaTh UX JUIs

uccienoBaHus (QYHKIUH, 33JaHHOM rpadKomM




OneprpoBaTh TOHATUAMH: TPadUKH MOKA3ATEIBLHOM, JTOTApU(PMUIECKON

3.2 TPUTOHOMETpUYECKUX (yHKIMH; H300pakaTb HMX Ha KOOPJMHATHOM
IUIOCKOCTU M MCIIOJIb30BAaTh JJISl PEIICHUs] YPAaBHEHUN U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JTHUHEHHBIX
33 YPaBHEHHH M HCIIOJIB30BaTh MX MJI1 PELIEHUS CHUCTEMBI JIMHEWHBIX
ypaBHEHUH
34 Ucnonw3zoBath rpaduku (QYHKIUN JISI HUCCIETOBAHUS IPOIIECCOB H
. 3aBUCUMOCTEH U3 APyruX y4yeOHBIX AUCLUIINH
4 Havana maTemaTnueckoro aHanmsa
OnepupoBaTh TOHATHAMM: HeNpepbiBHAsS (QYHKIMS, T[POU3BOAHAsS
4.1 (yHKIMU; HCIIOJIb30BATh TE€OMETPUYECKHUI U (PU3MYECKHH CMBICT
IIPOM3BOJHOMN JJIs PELIEHUs 3a7a4
4o HaxonuTe  mpou3BOAHBIE  DJIEMEHTAapHbIX  (DYHKIUH,  BBIYMCIATH
' NPOU3BOHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH
Wcnonb3oBaTh NpOU3BOAHYK Ul  MCCIEAOBaHUA (PYHKIMM Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IIPUMEHATD PE3yJbTAThl UCCIEN0BAHUA K
MIOCTPOCHUIO rpapuKOB
44 Hcnonb30BaTh NPOM3BOJHYIO JUIsl HAXOKICHUSI HAUIYYIIETO PEIICHUs B
. IPUKJIAJHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMHYECKHX, 3a7a4dax
45 OnepupoBaTh MOHATHUAMHU: NEpBOOOpa3Hasi W HUHTErpai; I[OHUMATh
' TeOMETPUYECKUH 1 (PU3NYECKHI CMBICI HHTETpajIa
46 Haxomute nepBooOpa3zHble 3JIEMEHTapHbIX  (YHKIUM, BBIYUCIATH
. uHTerpai no gpopmyne Hetorona — JleiioHua
47 Pematp npuknanHele 3ai1a4yu, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOTO

1 (puzndeckoro xapakrepa, CpeACTBAMHU MaTeMaTHYECKOr0 aHaIN3a




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kog
1 Hucna u BBIYMCICHUS
Pammonanbueie  yncna. OOBIKHOBEHHBIE M JECATUYHbBIE JPpOOM, MPOICHTHI,
OCCKOHEYHBIC  TMepuoauvecKkue  npobu.  ApudmeTudeckue  omepamuu ¢
1.1 palnMoHAIBHBIMU YUCIIAMH, TPeoOpa30BaHUs YMCIOBBIX BbIpaxeHUH. [Ipumenenue
npobeil ¥ MPOIEHTOB JUIsl pelleHHs] NPUKIAAHBIX 3a7ad U3 Pa3IMYHBIX OTpaciiel
3HAHUW U pEeAIbHOW JKU3HU
JeiictBurenpHple  uyucna.  PanuoHanpHble M MppalMOHAIBHBIE  YUCIA.
1.2 Apudmernueckue omepanud ¢ JCHCTBUTEIBHBIMH duCiHaMu. [IpuGnmxEHHBIC
BBIUMCIICHUS], TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUH
Crenenp ¢ nenbiM nokasareneM. CraHgapTHas (opMma 3anucu AeHCTBUTEIHHOIO
1.3 yrcia. Vcnonp3oBaHue moaxofsimei GopMbl 3amucu JAeHCTBUTEIBHBIX YHCEN IS
peleHusl MPAKTUYECKUX 3a/1a4 U IPECTAaBICHUS JaAHHBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOH cTeneHu. JleHcTBus ¢ apupMeTHYECKUMHU
' KOPHSIMU HaTypajJbHOW CTEIIEHU
s CuHyc, KOCMHYC W TAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHeHMs 1 HEpaBEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE IPe0Opa30BaHUsS
25 IIpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHE (HOPMYIIbI
)3 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
' UHTEPBAJIOB
24 Perienue nesbix U 1poOHO-pAIMOHANIBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenue nppannoHalbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemennie TpUroHOMETpUUECKUX YpaBHEHUI
2.7

[IpumeneHue ypaBHeHH 1 HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3a]ad U 3a7a4




W3 pa3InYHBIX 00J1acTel HAYKU U PEATbHOU KU3HH
3 OyHKIMU U Tpaduku
11 OyHk1usa, crnocoObl 3amanus ¢yHkuuu. ['padux dyHkuun. B3aumuo oOpaTHBIC
' byHKIIII
12 OOnactp ompenereHHuss W MHOXECTBO 3HaueHW Qynkumu. Hymn dyHkmm.
' [TpoMexxyTKH 3HAKOMOCTOAHCTBA. YETHBIC U HEUETHBIE (YHKIIUU
13 Crenennas ¢GyHKIUS C HaTypaJbHBIM M IIE€NbIM IOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0 CTENICHH
14 TpuronomeTrpudeckasi OKPY>KHOCTb, ONPEICIICHHE TPUTOHOMETPHUUECKUX (DYHKIINH
' YHUCJIOBOI'O apryMEHTa
4 Hauana matremaTnueckoro aHannsa
al [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS MOCIEAOBaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIBHOCTH
Apudmernueckass W TeoMeTpHuecKas Tporpeccur. beckoHeuHO yObIBaromias
42 reoMmerpuueckas nporpeccus. CymMma OeCKOHEUHO YOBIBAIOIIEH reoMeTpUuecKon
' nporpeccuu. PopMyra CIOXKHBIX MNPOLEHTOB. Mcronb3oBaHHE MNPOrpecCUd st
pelIeHus pealIbHbIX 3a7a4 IIPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoO)XecTBO, oOmepaluu HaJl MHOXKecTBaMH. Jluarpammbl DOiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXECTBEHHOI'O armapaTra JJjs OINHMCAHHUS pPeabHbIX
MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
52 Onpenenenue, Teopema, ClIeICTBUE, JOKAa3aTEIbCTBO
11 KIIACC
Kox IIpoBepsieMbli 3J1EMEHT COACPKAHMS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LHEIbIX YHCEIT
1.2 Cremnenb ¢ panmoHaIbHBIM MMOKa3aTereM. CBONHCTBA CTEIICHU
1.3 Jlorapudwm yucna. [lecaTnunbie U HaTypaJIbHBIC JTOTapUPMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobpazoBanHue BeIpaXEHUM, CoIepKAIINX JOTrapruPMbI
22 [IpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM




IIoKa3arcjicM

2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIe ypaBHEHUSI U1 HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHUs U HEPaBEHCTBA
26 Cucrempl JMHEHWHBIX YypaBHEHUH. PenieHne NpUKIAIHBIX 3a4ad C IOMOUIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4
' U 33/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U pealbHOM KU3HU
3 OyHKIMH U TpapuKH
Oynkius. Ilepuognueckue ¢yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHMH.
3.1 MakcuMymMbl ¥ MUHUMYMbI (pyHkuuu. HawnGombiiee ¥ HauMeHbllee 3HAUYECHHE
(GYHKIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u norapudmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB GyHKIUH 1715 pellIeHHs YpaBHEHHUI U IMHEHHBIX CHCTEM
Hcnons3oBanne rpadukoB  (QYHKOWA I UCCIEJOBAHHUS  IPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IPU PEIIEHUM 3aJad U3 JAPYIHX Yy4eOHbIX
IIPEAMETOB U PEaIbHOMN JKU3HU
4 Haygaya MmaTeMaTH4eCKOro aHanu3a
4.1 HenpepoiBHble QyHKIMH. METOA HHTEPBAIOB /71 pEIICHHS] HEPABEHCTB
4.2 [TpousBonnas ¢ynkuuu. ['eomerprueckuii u GU3NIECKUN CMBICI IPOU3BOTHON
43 [IpousBoaHbie 3yeMeHTapHbIX (yHKIUNA. DOpMyIsbl HaXOXKIAEHHSI MPOU3BOIHOM
' CYMMBI, IIPOU3BEICHUS U YaCTHOTO (PYHKLIUH
IIpuMeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.4 AKCTpeMyMbl. Haxoxaenne HauOOoJbIIEr0 W HAMMEHBIIETO 3HaueHHs (QYHKIUU Ha
OTpE3Ke
IIpuMmeHeHne NPOU3BOAHOMN I HAXOKAEHUS HAWIYYIIEro PELICHNs B IPUKIAIHBIX
4.5 3ajjavax, IS ONpeIeNieHHs CKOPOCTH TIpolecca, 3aJaHHOro (opmynoil wmm
rpadguxom
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX
47 WuTerpai, ero reoMeTpuyeckuii 1 puzndeckuii cMbicil. Beruncnenue uHTerpana mno

dbopmyiie Hetorona — JleliOauIa




MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEIHEro OOIIero oopa3oBaHus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHMI, TPEIBABIAEMBIX K
MaTeMaTUYeCKOMy O0Opa30BaHUIO, M TPaAHUIMA POCCUMCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl o0ecIieyuBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBJISIFOIIIIMU OCHOBY JUUISI CaMOPA3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00yYaroIIXCs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpHUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHus OOYyCIIOBJIE€HA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX MU
MPEIMETHBIX PE3YJIbTATOB OOyYEHHsS] T€OMETPUU B HANPABICHUHM JIMYHOCTHOTO
pa3BuTug oOyuaronmxcs, ¢GopMupoBaHus (QYHKIHMOHATHLHON MaTeMaTU4YECKOU
TPaMOTHOCTH, U3YYCHHS PYTUX y4eOHBIX AUCHUILUIUH. PazBuTHe y 00ydaromumxcs
MPaBUJIBHBIX MPEACTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUU T€OMETPUUYECKUX
abCTpakiMii, COOTHOIIEHUH PEATbHOIO0 M UICAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMAaTHYECKOW HAyKOW SBICHUM W TNPOLECCOB PEATbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTUYECKOTO MOJICTUPOBAHNS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
YYalMXCS, a TaKKe KAayeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgercs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHusA, TaK KaK OOECHEYMBAET BO3MOXKHOCTh M3YYEHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAyYHOW HAINPaBJICHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MbluieHue, (GOpMHUPYEMOE NPH H3YYEHHH OO0YyYarOIIUMHCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOSHUH ETIOYKH JIOTUIECKUX YTBEPKICHHIMI
B XOJIE¢ pEUICHUsI T€OMETPUYECKUX 3a/ad, YMEHHUE BBIABUTATh U OMNPOBEPraTh
TUINOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCA MPU PEIICHUU 3a/1ad €CTECTBEHHO-
HAy4YHOTI'O LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHne OpUeHTHUPOBATHCS B NMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AesATENbHOCTU 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIEr0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHWS M aKTUBHOIO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM JIE€ATEIBLHOCTH,



SBIIICTCSI OJHUM W3 TPO(ECCHOHANBFHO BAXKHBIX KAaueCTB, TMOITOMY aKTyajbHa
3amaya (HopMUPOBAHMS y OOYYAIOMIMXCS NPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PA3HOBUIHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIIbHOCTH M0 MHOTUM HAMNPABICHUSIM.

[lens ocBoeHuss mporpammbl ydebHOro kypca «Il'eomerpus» Ha 6a3oBOM
ypoBHE 00yueHus — oOmeo0pa3oBaTebHOE M OOUIEKYJIbTYPHOE Ppa3BUTHE
oOydaromuxcsa  4epe3  oOecriedeHHe  BO3MOXHOCTH  MPUOOpETEeHUs |
WCMOJIb30BAHUSA CHUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUM W JCHUCTBUHU,
crenuUIHBIX TEOMETPHUH, BOSMOXXHOCTH YCIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
0 CTIEIMAILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HAUYe€Ha s
00y4Yaromuxcsi CPeIHEHN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUI
Ha YpPOBHE OCHOBHOTO 001ero odpa3zoBanus. Takum oOpa3om, oOydaroruecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHYECKHUE YMEHHUS, CBSI3aHHBIC
co crnenuduKkod TeoOMETpUHM U HEOOXOIWMbIE ISl KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh HU3YyUHUTh T'€OMETpUIO Ooliee
rIyOOKO, €Clii B JalbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T€OMETPHUYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTmkKeHre 1eId OCBOCHHS IPOTpaMMbl OOECIIEUMBAETCS pelIeHUEM
COOTBETCTBYIOIIMX 3afad. [lpuopuTeTHbIMM 3aJayaMHd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 Kkaccax sBISFOTCS:

e (QopmMupoBaHue TMNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX M TeJlaxX BpallCHUS
KaK O BOKHEHIINX MAaTEMAaTHYECKUX MOJENSAX, MO3BOJSIONIUX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHHs 3aJlad Ha TIOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHUpOBaHHE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHUSIMHU O
MHOTOTPAaHHUKAX U TeJlaX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIICHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelIbHbIC
paccy X IeHus B XOJI€ PEUIEHUs] CTEPEOMETPUUYECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJIEPKAaHUEM;

e pa3BUTHE WHTEIUJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIhCKUX
YMEHHM, KpUTUIHOCTH MBIILICHHUS;



e (opmupoBanue GyHKIMOHATBHON rPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACHO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEalbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YYEHUU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (OpMyIMpOBaTh WX Ha S3BIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapaT il PpeleHUs MPaKTUKO-OPUEHTHPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATHh U OLIEHUBATH MTOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENEHON OCOOEHHOCTHIO MPOTPAaMMBl SIBJISIETCS BKIIOUEHHE B KYPC
CTEPEOMETPUM B HAuyalle €ro M3y4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHAs paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE MWHTYUTHUBHBIX IPOLECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCThb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yJalmmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IIPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a HPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCJIOBHUAX OTBJICYEHHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozaepikarelibHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MmuororpanHukn», «lIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO M0 COAEPKATENbHBIM JIMHUSM, HO W IO TrojaMm
o0y4eHHs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHBIM 10 TrojaM OO0y4YeHUs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIaJIECHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAIHNCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEJCTABICHUN OO0YyYarolMXcs, paclIupsis U
yriyosisis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a n1Ba roja ooy4yenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHSITUA ~ cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEpECEKAroIuecs,
napajyieJbHbIE M CKpenuBarommecs npsMmbele. [lapamiensHOCT NpsSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIbBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapAJJIETBHOCTh TPEX MPAMBIX; MAPAIECIBHOCTh MPAMON M IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJ MEXKAY NOpsIMBIMU B IPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIC IJIOCKOCTH; CBOICTBA
napajyiebHbIX IulockocTel. [lpocreifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; TOCTPOSHUE CEUCHUI.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSMbBIE MMAPAUICIBHBIE W MNEPHNEHIUKYISPHBIE K IUIOCKOCTH,
[IPU3HAK TEPHEHIUKYISIPHOCTH IIPSAMOM M IUIOCKOCTH, TeOopeMa O MNpsMOu
MEePIEHAUKYJISIPHON TJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YO MEXIY MPAMOM U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
[lepnieHAUKyYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSTHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
IlepnieHaAUKYISPHOCTh  TJIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IocKkocTer. Teopema o TpEX MEPHEHIUKYISPaXx.

MHoOrorpaHHuKH

IToHsiTME MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipru3ma: n-yronbHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMas U HAKJIOHHAS MPU3Mbl; OOKOBasi U
MOJTHAA IMOBEPXHOCTh ITPU3MBL. [Tapayenenunen, MPSMOYTOJIbHBIN
napajiejienune]; U ero coucrtsa. [lupamupa: n-yrospHas nvpamujia, TpaHU U
OCHOBaHHWE MUPaMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMU/IBI;, PABUIIbLHAS U
yCeu€HHas nupaMuaa. OJEMEHTbl Tpu3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOIPaHHUKHU: TOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHMKA; IIPAaBWIbHAS MpPU3Ma U
MpaBWIbHAS NHpaMUJia; NpPaBUIIbHAs TPEYroJibHas MUpaMHUia U MPABUIbHBIN
terpa’ap; KkyO. IlpencraBiieHne O TPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
Joaeka’ap u ukocaxap. CedyeHus: Npu3Mbl U TUPAMU/IBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHUpaMUlax, MNapajieienuIeax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHHKOB: pE&Opa, AuaroHaau, YTJblL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHON TOBEPXHOCTH MPSAMOW MPHU3MBI,
IJIOLAJb OCHOBAaHMUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomanu yced€éHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MMAPAMUB], TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU NTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unuaapuyeckas IIOBEPXHOCTB, oOpa3ytomue LUAJIMHIPUYECKON
MOBEPXHOCTH, OCh IIWJIMHJIPUYECKON TMOBEepXHOCTU. [lwimHIp: ocHOBaHUA U
OOKOBasi TOBEPXHOCTb, oOOpasyiomias W OCh;, IUIOMEAAhr OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yronue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepXHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi
U OCh; IUIOMAAh OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUSI U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIA[b MOBEPXHOCTU C]EpBHI.
B3aumHoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IA/1b CEephl.

N300paxkeHue Ten BpallleHus Ha MI0CKOCTH. Pa3zBépTka LUIMHIpPA U KOHYCA.

KoMOuHanuu Tem BpamieHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO Mapajuiesienuinena v ciueactsus u3 He€. OOBEM MWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[Togo6usie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMu MTOAOOHBIX TEI.

Ceuenuss wwivMHApa (MapajuleIbHO M MEPIEeHIUKYJISPHO OCH), CEYEHUs
KoHyca (TapajjieIbHO€ OCHOBAHMIO U TIPOXOJIAIIEE Yepe3 BEPIIMHY), CECUCHHS
niapa.

BekTOpbl H KOOPAHMHATHI B MPOCTPAHCTBE

BekTop Ha mmockocTu U B mpocTpancTBe. ClOKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4nciio. Pa3noxkeHne BeKTopa mo TpéM HEKOMIUIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienue 3amau, CBSI3aHHBIX C
NPUMEHEHUEM TIPaBWJI JCHCTBUH ¢ BekTopamu. [IpsMoyrosibpHas cucTemMa



KoopauHaT B mpoctpaHcTBe. KoopaumHatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YTol MeEXay Bekropamu. CKalpHOE MPOU3BEIAEHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpSMbIMUA M THIOCKOCTSAMHU. KOoOpJIHHATHO-BEKTOPHBIN
METO/I IPH PEUICHUY T€OMETPUYECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPAMMbl Y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOIEeCTBA, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
Mporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON IpaXkIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJB30BAHUIO JTUX JIOCTHKEHUN B JAPYTMX HAyKaxX, TEXHOJOTHsX, cdhepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHWS, OSTHYECCKOTO  IIOBEJICHHUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSATECIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETO.

AcTeTHYeCKOEe BOCIIMTAHHE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, paccyxICHUN;
BOCHPUUMUYHUBOCTHIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

cOpPMHPOBAHHOCTBIO YMEHHSI TPUMEHSITh MAaTEMAaTHYECKUE 3HAHHS B
HWHTEpecax 370poBOoro u 6e3omacHoro odpasa K1W3HHU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/IbIXa, peryJsipHas dusnueckas AKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHHUS, npu 3aHATHIX CIIOPTHUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHUEM LIEHHOCTH TPYJOJIOOMS; MHTEPECOM K
pa3nuuHbiM  chepaM  MPO(ECCHOHANBHOM  JESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW MU €€ NPUIOKEHUSIMH, YMEHHUEM COBEpLIaThb OCO3HAHHBIA BHIOOD
Oynymweld mnpodeccurn W peaau30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0oOOpa30BaHUI0 HA TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHMBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOM
Cpelbl, OCO3HAHUEM TIJ00AIBHOTO XapakKTepa HSKOJIOTHYECKHX  MpoOJieM;
OpUEHTAIlMeN Ha MPUMEHEHHE MATEMaTHUUYECKUX 3HAHWM NJi1 penieHus 3ajad B
00JlacTH  OKpYXKaIoOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIsl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOW HayKH KakK cdepbl YeIOBEYECKOW MESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALIUM;, OBJIQJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOECKTHYI0 W HCCJIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOSHHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUBHbIMU OelUCTNEUAMUL.

1)  Vuusepcanvnvie = nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (0ceoenue
Memo008  NO3HAHUA — OKPYJCamwjeeo  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aAeiicTBUA:

e BBIABIISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUIMH, (OPMYIHPOBATH
OTIpENICICHNS]  TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIA  MPU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  TNPeoOpPa30OBBIBATH  CYXKIACHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOACHUSAX U YTBEPXKICHHSIX,



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TIPOBOAMTH CaMOCTOSATEITHLHO JI0KA3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT TMPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHuss yd4eOHOM 3amadyM (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauboJiee MOIXONAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccieoBaTe1bCcKue AelicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKU WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHUBOpPEUYHE, MNpoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (OpMUPOBAaThH  TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAHHPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUS, TPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SBIICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yIbTaTamM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4H;

e BbIOMpaTh WH(DOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaATh MH(MOPMAIINIO, IPEICTABIATE €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSATENHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblIE  OeUcm8us, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHHUS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOIYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAllEJIEHHbIE HA TOUCK
pELICHUs; COMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»XMBaTh pa3jIMuUe U CXOJCTBO MO3ULMUH; B
KOPpEKTHOH popme GpopMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  peHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOCHHOCTEN ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH YIeOHbIX 3a/a4; MPUHUMAThH IIEeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OpPraHU3alMl0 COBMECTHOM
paboThI, pacrpeeNaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padboThl (00CYykaeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHHS 3a]]a4H, BRIOUPATH CIIOCO0 PEIICHUS
C Y4€TOM MMECIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI C yU4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU I[I03HABAaTEJIbHOM pediieKcuu Kak OCO3HAaHUS
COBEPILIAEMBIX JICMCTBUU M MBICIUTENIBHBIX MPOILECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —IIpolecca u
pe3yibpTaTta peluieHus MaTEMaTUYECKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBbI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJbBTATBI

10 KJIACC

OnepupoBath MNOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3aa4.

OmneprpoBaTh MOHATUAMU: NAPAJUIETBHOCTD U MEPIEHAUKYIIIPHOCTD IPSIMBIX
U IIJIOCKOCTEH.

KnaccuduurpoBaTte B3aMMHOE pPACHOJOKEHHE MPSMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPaHHBIA YTroJl, TpaHU JBYI'PAHHOIO YTJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yTiia; rpajaycHas Mepa
JBYTPAHHOTI'O yTJa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM U HEBBITYKIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOI'OIPAHHHUKA, IPABUIIbHBIN MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IMpamuja; Mpu3Ma,
NPsIMOYTOJIbHBIN NapajuiesienuIie]l, Kyo).

KnaccupunupoBatb ~ MHOTOTpaHHMKH,  BbIOMpasl ~ OCHOBaHHUS A
KJacCU(pUKauU (BBIIYKJIblE W HEBBINYKIblE MHOTOIPAHHUKHU; IPABUIIbHbIE
MHOTOI'PaHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaieIenUIe/abl).

OnepupoBath MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOSHUS CEYEHUH, UCIIOIb3YSl METO/ CJIEJIOB.

CtpouTh ceyeHHs] MHOTOTPAaHHMKOB METOJIOM  CJIEJIOB,  BBIIOJHSATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pematp 3a1aun Ha HaXOXKACHUE TEOMETPUUECKUX BEJIMYUH IO 00pa3laM WiH
aJIrOpUTMaM, TPUMEHSS U3BECTHBIE AHAJIUTHUYECKUE METOJbl MpU PELICHUU
CTaHJAPTHBIX MATEeMAaTHYECKUX 33/7a4 Ha BBIYUCIICHHE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCSA MTPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKAEHUE N'€OMETPUUECKUX BEJIMYMH O 00pa3laM Uiu
QITOPUTMaM, TPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl MPHU PEIICHUU
CTaHJAPTHBIX  MaTeMaTHYEeCKUX 3aJad Ha BBIUMCIECHHUE YIJIOB  MEXKIY
CKpPEIIMBAIOIIUMHUCA MPAMBIMHA, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbraucnsate 00bEMBI M TUIONIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB (MIpU3Ma,
nupaMypja) € TMpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIy
IUIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B MNPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HHTEPIPETHUPOBATH HHGPOPMALUMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (HaKTbl Ui PEHICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIararoIuX HECKOJIBKO IaroB PELICHUs, €CJIA YCIOBUS IPUMEHECHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHIIME IPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoAMTH HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, pACIIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MOMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3UPOBATH PEAbHBIC
CUTyallud W NPUMEHATb W3YyYEHHBIEC IOHATHUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(GOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KJTACC

OnepupoBaTh MNOHATUSIMH: LMWIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
WIMHIPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yrolre KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (MUIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccuduimponaTs B3auMHOE pacnoioKeHue ceprl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME LIAPOBOIO CIIOS, BHICOTA IIAPOBOIO CJOS;
1apOBOM CEKTOP.

Bbrancnsate  00bEMBI M IUIOMIAAM  TOBEPXHOCTEM TeJN  BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (popMy:I.

OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHWK, BIHCAHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNHCAHHAS B MHOTOTPAaHHUK WJIM TEJIO
BpalllCHUS.

BbrancnsTe COOTHOUIEHMSI MEXIY IJIOLAASIMH TOBEPXHOCTEH U 0OBbEMaMu
MOJOOHBIX TEII.



N3o00paxarh u3yyaemble (PUTypbl OT PYKM U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
¢quryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLEHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMALUMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEJCTABIECHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JEHUCTBUSA  CIIOKEHHMSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ato0T.

[IprMEHATH TPaBUIIO NApAJUICIICIIATIEA.

OnepupoBaTh NOHATUAMM: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpaMU, CKAJIIPHOE IPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOPAMH, CKaJIsApPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsATs reomeTpuyeckue (AKThl I PELIEHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANnoaralinX HECKOJIbKO IaroB PELIEHNUs, €CIIU YCIOBU IIPUMEHEHUS
3aJlaHbl B IBHOM (popMe.

Pemate mpocrelnne reoMeTpUYECKUE 3a/adyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOA.

Pemlare 3amauM Ha [0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUHW U
HaXO0XJIeHUEe F€OMETPUUECKUX BEIMUYUH M0 00pa3laM WK aaropuT™MaM, NpUMEHsIsI
M3BECTHBIE METO/IbI IPHU PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHIIME IPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoANTH HpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KWU3HH, pACIO3HABATH MPOSBIECHUE 3AKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHATh MOMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAJIM3UPOBATH PEAbHBIC
CUTyalluld W NPUMEHATb W3YyYEHHBIE IOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CQOPMYJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallMl Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHITHI M TEOPEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NMPOrpamMMmsl Bcero Konrposnneie | - TpaxTuieckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBeneHue B cTepeoMeTpuio 10 bubmorexa LIOK
https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ MIIOCKOCTU B TPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapajieIbHOCTB NPSIMBIX U IUIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 IlepnieHUKyYIAPHOCTD NPSMBIX U 12 bubnmorexa LIOK
IIJIOCKOCTEN https://m.edsoo.ru/1¢209¢e37
bubmuoreka [JOK
4 VYTIuIbl MEXAY IPSAMBIMU U IUNIOCKOCTSMHU 10 1 https-//m.edsoo.ru/1c209¢37
bu6mmoreka [IOK
> MuororpanHuiu 1 ! https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
6 OOBEMbI MHOTOrPaHHHKOB 9 1 https://m.edsoo.ru/1¢209e37
7 IloBTOpEHME: CEUEHMUSI, PACCTOSIHUS U YTJIbI 4 1 bubmuorexa [JOK
) ’ https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/n HaunmeHoBaHMe pa3/ie/ioB U TeM (uu¢pposbIe)
B NPOrpamMMmsl Bcero Kontpoanet Hpaxriyeckue o0pa3oBaTte/ibHbIE
e padoThbI padoThI pecypebi
bubnuoreka [JOK
! Tena paieus 12 https://m.edsoo.ru/1¢209e37
N bubnuoteka [JOK
2 ObnEmbi Ten > ! https://m.edsoo.ru/1¢209e37
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 bubnmorexa LIOK
https://m.edsoo.ru/1¢209e37
4 [ToBTOpenwue, 06001IIeHNE, 7 1 bubauoreka [JOK
cUcCTeEMAaTH3aUg 3HAHUU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




INIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugpossie
Tema ypoka
n/n yp Bcero Kog[ TPOILHBIE l'[pangqecmd u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThl pecype
OCHOBHBIE IOHSTHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npocTpaHcTBo. IIpaBuna
1 1/113306 g)l(@HI/I?I Ha pI/IC HKaX: 1 Bubmiorexa LIOK
p pucy - https://m.edsoo.ru/aecc77cd
U300paKeHHsI TIIOCKOCTEH,
napauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka
ITonsaTus: nepecekaroumecs
2 IIOCKOCTH é)e eceKarlg necs npsaMmas 1 Bubmiorexa LIOK
> TIep m p https://m.edsoo.ru/2d8a9¢99
M IJIOCKOCTh
ITonsaTus: nepecekarouuecs
3 IUIOCKOCTH é)e eCCKaIlgHH/IeCﬂ apsaMast 1 Bubmiorexa [IOK
» TIep p https://m.edsoo.ru/db685¢e73
M IJIOCKOCTh
3HaKOMCTBO C MHOTOT'paHHUKaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bu6mmoreka [{JOK
pHUCYHKax, Ha MPOECKIIMOHHBIX https://m.edsoo.ru/a63959ed
YepTexKax
HauvannHble cBeieHUs 0 KyOe U

5 UpaMue, ux §3Bé TKI/I}I:I MOJIeTIN 1 bubmiorexa LIOK

P ’ P p ’ https://m.edso00.ru/b30dff38
CedeHuss MHOTOIPAaHHUKOB
HauanbHuble cBegeHus o Kyoe u
6 NUpaMue, ux iz«mé TKI/IzI MOJEIIN 1 Brbmaorexa LIOK
P ’ P P ) https://m.edsoo.ru/3d8ffd32
CedeHuss MHOTOIPAHHUKOB
7 [TonsiTne 06 aKCMOMATHYECKOM 1 bubmuoreka [JOK

MOCTPOCHUU CTCPCOMECTPUN . AKCHUOMBI

https://m.edsoo.ru/OccS5céfe



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/aecc77cd

CTEPCOMETPHU U CIICACTBUA U3 HUX

[NousiTHE 00 aKCMOMATHYECKOM

bu6mmoreka [JOK

MOCTPOEHUU CT METPHUH: aKCUOMBI
8 OCTpoe cTepeomMeTp cono https://m.edsoo.ru/239¢8cb4
CTEPEOMETPUH U CIEACTBUS U3 HUX
[Tonsitue 06 akcHOMaTHYECKOM
9 MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI bubmmorexa TIOK
p p PHH: https://m.eds00.1u/65c¢6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[Tonsitue 06 akcHOMaTHYECKOM
10 MOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI bubmrorexa TIOK
P p pui. https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3auMHoe pacnosnoxeHue npsMbIx B
11 IIPOCTPAHCTBE: IepeceKarouecs, bu6nuoreka [JOK
MApAILICNIBHBIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a252016
psiMbIe
[TapamienbHOCTE IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:!
12 napajuieabHbIe 111) HMIZIe B bubmorexa TIOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPATIIETBHOCTh TPEX
PSIMBIX
[TapamienbHOCTE IPSIMBIX U
13 IJIOCKOCTEH B MPOCTPAHCTBE:! bu6mmoreka [{JOK
[TapamienbHOCTD IPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIIBI ¢ COHANpaBICHHBIMU bubnuoreka LIOK
CTOpPOHAMU https://m.edso00.ru/9f4071b9
15 VYron Mexay nNpsiMbIMU B bu6muoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bu6mmoreka [JOK
HIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTh MIIOCKOCTEN: bu6nuoreka LIOK
MapaJuIeNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18{255
18 CBoiicTBa NapaJyIeIbHBIX IOCKOCTEN bubmmoteka [JOK



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4

https://m.edsoo.ru/e504d656

[Ipocrelinye TpoCcTpaHCTBEHHBIE

19 (Gurypsl Ha MJIOCKOCTHU: TETPAIP bubmmorexa [TOK
’ ’ https://m.edsoo.ru/4a28dc02
Ky0, napasuiesenunes
. bubmuoreka [JOK
20 Hocrpoenne ceqernit https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenuit bubmmorexa [TOK
https://m.edsoo.ru/ec26feSd
KonTponbhas padbota no teme
2 "IIpsiMble U TIIOCKOCTH B bubnuoreka LIOK
npocTtpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
NPSIMBIX U MIJIOCKOCTEHN"
I o
2| maockoctu: nepnenuypiic bubmioera LIOK
- ICPTICHMKY AP https://m.edsoo.ru/b19f6asd
IPsIMbIE B IPOCTPAHCTBE
[Ipsimble napasuienpHble U bubnuoreka LIOK
24
NEPHEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
25 [IpsiMble mapasnienbHble U bu6nuoreka LIOK
NEPHEHIUKYIISPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
2% [Ipu3Hak nepneHuKyISIpHOCTH bub6muoreka LIOK
IPSIMOM M INIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIuKyJIIpHOCTH bu6mmoreka [JOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/79165d15
28 Teopema o npssMoit bubnuoreka [IOK
MIEPIICHIUKYJISIPHOMN TJIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsimoit bu6mmoreka [JOK
MIEPIICHIUKYIISIPHOMN TJIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o npssMoit bu6nuoreka [JOK
MIEPICHIUKYJISIPHOM TJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [TepnenauKyIsp ¥ HAKIOHHBIE: bu6mmoreka [JOK

PACCTOSAHNEC OT TOYKH 0 IJIOCKOCTH,

https://m.edsoo.ru/33¢c477d3



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656

paccTosiHUE OT MPSMOM J0 TNIOCKOCTH

[leprieHauKyIsSIp ¥ HAKIIOHHBIE:

bu6mmoreka [JOK

32 PaccTOsHHE OT TOUKH JI0 IIOCKOCTH, https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSMOM JI0 TNIOCKOCTH
INepnieHaUKYIISIp ¥ HAKIIOHHEIE:
33 a(?CTOSIfII/IeyOT EO‘-IKI/I 0 INIOCKOCTH Bubmiorexa LIOK
P 'EI i https://m.edsoo.ru/a5b7b8e3
pacCTOSHUE OT MPSIMOM JO MIIOCKOCTH
IMepnieHaUKYIISIp ¥ HAKIIOHHEIE:
34 aciTOﬂfmeYOT IT)quI/I 0 IJIOCKOCTH bubmiorexa LIOK
P 'EI i https://m.edsoo.ru/dbee22bc
pacCTOSHHUE OT MPSIMOM JO MIIOCKOCTH
35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEXIY bu6mmoreka [JOK
MPSIMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHBIN yroJI, TMHEHHBIA yroi bu6mumoreka IIOK
36
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
JIByrpaHHbIN YroJ, TUHEHHBIN Yroi bu6mmoreka [JOK
37
JIBYTPaHHOI'0 yTJIa https://m.edsoo.ru/c7c777ed
Ilepnen UK YIAPHOCTE MIIOCKOCTEN:
38 v I/II)BHaKH neynelli UKVIISIPHOCTH IBYX bubmorexa LIOK
b \,p AUKYJIAP ABY https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepneHIUKYIISIPHOCTE IJIOCKOCTEN:
39 b II;BHaIf[ neynelli UKYJISIPHOCTHU JIBYX bubmorexa [IOK
b \,p AUKYJIAP ABY https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IepneHIUKYIIPHOCTE IIJIOCKOCTEH:
40 o §3Ha1i1 neyneE HKYJIIPHOCTH ABYX Bubmmorexa LOK
p \,p AUKYJIAP ABY https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEPUEHIUKYIIAPAX bubmoreka [IOK
p p p AUKYTAp https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHIUKYIIAPAX Bubmiorexa [JOK
p p p yIip https://m.edsoo.ru/52188a7d
n bubmuoreka [JOK
43 Teopema o0 Tpéx nepneHAUKyIsIpax

https://m.eds00.ru/91246736



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ba75dc57
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KoHTponbHas paborta 1o Temam
"IlepneHIUKYJISIPHOCTD MIPSIMBIX U

bubnuoreka [JOK

44 .
mIockocte" u " Yl MeXy https://m.edsoo.ru/5b971ef3
HIPSIMBIMU U TJIOCKOCTAMHU"
[TonsiTHe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOTpaHHUKA
45 BBINTYKJIbIE U HeBbIll)'[ KJIbIE ’ bubmmorexa TIOK
Y Y https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOI'PAaHHHKA
[Ipusma: n-yronpHasi mpu3Ma; rpaHu U
46 OCHOBaHMS NPU3MBI; IIpsiMasi U bu6mmoreka [JOK
HAKJIOHHAs TTPU3MBIL, OOKOBAs U https://m.edsoo.ru/b4ad63ad
M0JIHAS! TIOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, NpsMOyTOIbHBIN bu6mmoreka [JOK
rapajuleJIenuIe]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojibHas mupaMu/a,
TpaHu ¥ OCHOBaHHE MUPAMHU/IbI;
48 6I;KOB3.$I U TI0JIHAS HOBep XHOCT; bubmorexa IIOK
p .. https://m.edsoo.ru/fblcd0as
MUPAMUJIBL; IPABUIIbHAS U yCeUEHHAS
nupamMua
[IpaBusibHBIE MHOTOTPAHHUKHU:
MOHSATHE MPABUILHOTO
49 MHOTOTPaHHUKA; IPaBUJIbHAS TpU3Ma bu6nuoreka [IOK
Y MpaBWJIbHAS MUPAMUA; IPABUIIbHAS https://m.edso0o.ru/074c8865
TpEeyroJibHasi MUpaMuaa u
MPABIIBHBIN TeTpadap; KyO
[IpencraBieHue o MpaBUIbHBIX
50 MEOI‘OF aHHUKAaX: oiTaan Bubmiorexa LIOK
P ' P, https://m.edsoo.ru/a0fddSbf
JOJICKAdP U UKOCAIP.
CummeTpust B IpOCTPAHCTBE:
P poCTD bubmuoreka [JOK
51 CUMMETPUS OTHOCUTEIIBHO TOYKH,

HpﬂMOfI, IUIOCKOCTH. DJIEMEHTHI

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/b9e777d9
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CUMMCTPUH B IIMpaMuaax,
Mnapauiejicnmicaax, npaBUJIbHbBIX

MHOTOT'PaHHHKAX
B CJIEHHE DIIEMEHTO
52 MEII:FI/E)FH aI:II;ImKJ(])BIYI I;; ]:1 HaroHaiau Bubmioreka LOK
p - peopa, 1 i https://m.edsoo.ru/6¢cdbecef
YTJIBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
OJIHOM TTOBEPXHOC oM
53 E EI:;{MII:II HHJIISOanH b glg;g;f;ﬁng Eubmiorexa LIOK
p ’ man o i https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBO MOBEPXHOCTH
MPSIMOM PU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
OBEPXHOC a o
54 EHB allz/[);lH LIT?eI:)p e];/ll’;ﬂ; II{'IHI/E) anu Bubmiorexa OK
P \',H ’ p Hl a . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHON
UpaMUIbl
55 Kontponbhas pabota no teme bu6mmoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5c¢04
N bubmuoreka [JOK
56 IorstHe 06 0bBEMe https://m.edsoo.ru/7ad0020b
. bubmuoreka [JOK
37 O0%EM mHpaMmyILT https://m.edsoo.ru/235171b3
" bubmuoreka [JOK
58 O6nEM mHpaMuIH https://m.edsoo.ru/f47dfefd
.. bu6mmoreka [IOK
59 O0bEM mupami el https://m.edsoo.ru/79¢10312
N bubmuoreka [JOK
60 O05EM mHpaMpIET https://m.edsoo.ru/2faadc3f
. bubmuoreka [JOK
61 O0nEM MpH3MEI https://m.eds00.ru/79853608
62 O0BEM TPU3MBI Bubmioreka [JOK

https://m.edsoo0.ru/1e053890



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/79853608
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but6mmoreka [IOK

63 e I https://m.edsoo.ru/482d3f51
64 KonTponbhas padota no teme 1 bu6nuoreka IIOK
"O0bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06001IIEHIE
65 CHCTEMAaTH3alIMs 3HAHUH. 1 bubnuoreka [JOK
ITocTpoeHue ceueHuit B https://m.edsoo.ru/098bedad
MHOTOT'PAHHHUKE
[ToBTOpenue, 0600IIEHNE
CHCTEeMAaTH3alKs 3HAaHH.
66 Breruncienue paccTosiHUL: MEXKITY 1 bu6nuoreka [IOK
JBYMsI TOUKaMH, OT TOYKHU 10 TIPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TTIOCKOCTH, MEXTY
CKPELIMBAIOIIMMUCS TPSIMBIMHU
bu6mmoreka [JOK
67 Wrorosas KOHTpOJIbHAS paboTa 1 https-//m.cdsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IICHUE
CHCTEMaTHU3allus 3HAaHU.
B I Me
o | Do monvewn 1 Buores 10K
petl Hlu P i https://m.edso0o.ru/56765e8b
MEXIy MPSMOK U TUIOCKOCTHIO,
JIBYT'PAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOTPAMME



https://m.edsoo.ru/56765e8b
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11 KIIACC

KoJsn4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara nugposeie
Tema ypoka
n/n yp Bcero KoﬁﬂTpom’m’le Hpaécanecmd u3yuyeHusi | oOpa3oBarTe/ibHbIE
padoThI € padoThl pecypebi
Cdepa u map: neHTp, paguyc,
1 I[I/cll;l\fe ; nnlz)n?az[b ﬁOgGHXiOCTI/I 1 Eubmiorexa LIOK
P P https://m.edsoo.ru/0341bc2b
cdepsl
B3aumuoe pacnonoxxenue cepsl u
P dep bubmuoreka [JOK
2 MJIOCKOCTH;, KacaTeabHas TIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas cepbl

3 N3obpakenue chepsl, mapa Ha 1 bubmuorexa LIOK
10cKoCcTH. CedeHus 1mapa https://m.edsoo.ru/bc15f7{2
[Humuaapuydeckas TOBEPXHOCTD,

4 o0pa3yromiue UIHHIPHISCKON 1 bu6mmoreka [{JOK
MTOBEPXHOCTH, OCh LIWJIMHIPUIECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 och; 1 bu6mmoreka [JOK
TUTOIIA/1b OOKOBOH W MOJHOMN https://m.edsoo.ru/188f6216
OBEPXHOCTHU
N3o00pakeHne MUJIMHIpa HA
I0cKocTh. Pa3BépTka HHiIMHApA.

6 CedeHus HWINH] pa (HHLE)CKOCfII))IO 1 bubmiorexa IIOK

N P ’ https://m.edsoo.ru/016e25¢eb
napauIeTbHOU WITH
NEePIEeHIUKYJISIPHON OCH LIUIUHAPA)
Konunueckasi moBepXHOCTb,
00pa3yrolne KOHM4eCKOM bubnuorexa [JOK

7 1
IMOBEPXHOCTU, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH

8 Konyc: ocHoBaHue U BeplIMHA, 1 bubmmoreka [JOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/0341bc2b

00pa3yroias ¥ 0Ch; IJIOMA b
OOKOBOW U MOJIHOM MOBEPXHOCTHU

https://m.eds00.ru/897dd3b2

Yceuénnplii kKoHyc: 00pasyromnye u

bu6moreka [JOK

? BHICOTA; OCHOBAHNS A GOKOBaf https://m.edsoo.ru/1468bab3
IOBEPXHOCTh
N3obpakenne KoHyca Ha
mockoctu. Pa3BépTka KoHyca.

10 Ceuenus koHyca (MIJIOCKOCTBIO, bubnuoreka [IOK
napasuleIbHONM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, MTPOXOIAILEH uepe3
BEPIINHY)

1 Komb6unanus ten BpamieHus u bu6mmoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0eS
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cthepsl; chepa, BOUCaHHAS B bu6mmoreka [JOK
MHOTOTPaHHUK WJIA B TEJIO https://m.edsoo.ru/0b136158
BpallleHus

13 [Tonsitne 06 06béMe. OCHOBHBIC bubmuoreka [JOK
CBOIcTBa 0OBEMOB Tell https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OOBeM LHIHHIPa, KOHYCa https://m.edso0.ru/5513d87b
. bubmuoreka [JOK

15 O6bEm mapa i mroman, cheps! https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTy TUIOIIASIMU bu6muoreka [IOK
MOBEPXHOCTEH, 00BEMaMH https://m.edsoo.ru/810cfleb
MOJ00HBIX TEJ

17 KonTponsnas pabora no remam bu6nuoreka LIOK
"Tena Bpamenus" u "O6bvembl Tea" https://m.edsoo.ru/4a33a8ab
BexTop Ha mockocTy U B bubnuorexa LIOK

18
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CI10’)kK€HUE ¥ BBIYUTAHHUE BEKTOPOB bubnuorexa [JOK



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2

https://m.edsoo.ru/23f4f089

bubmuoreka [JOK

20 YMHOKCHUE BEKTOA HA YUCII0 https://m.edsoo.ru/dee379¢b
Pa3znoxxenue BekTopa o Tpém
21 HEKOMIUIaHAPHBIM IB?GKTO EM bubmmorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemienue 3amay, CBI3aHHBIX C
22 u| I/IMeHeHI/IeﬂMl'; aBUJI JCWUCTBUM C Enbmrorexa IOK
p p A https://m.edso00.ru/5a827900
BEKTOpaMu
KoopauHaTHO-BEKTOPHBIN METO
23 u| HpI::LueHHI/I FGOMef MYECKUX ’ Enbmaorexa IOK
prp p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsamoyronbHas cuctemMa
24 KOOpPJMHAT B IIPOCTPAHCTBE. bubmuoreka [{JOK
Koopaunatel Bexktopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3a/1a44 B KOOpAMHATaX
25 Yron Mexay BEKTOpaMH. bubnuorexa [JOK
CxaJiipHOE NPOU3BEJICHHE BEKTOPOB https://m.edsoo.ru/725effc4
Brluucnenue yrioB Mex1y bu6mmoreka [JOK
26
HNPSIMBIMHU U TNIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
Kontponbnas paboTa no teme
27 "Belg)o bl U K(I;)O WHATHI B bubmorexa LIOK
p " pA https://m.edsoo.ru/77¢22fc5
MPOCTPAHCTBE
[ToBTOpenue, o6o0IIEHNE 1
8 cuctemaTusanus 3HaHuii. OCHOBHbIE bubmuoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780basSd
TJIAHUMETPUH
[ToBTOpeHwue, 06001IeHNE U
29 crucremaTu3anus 3HaHui. OCHOBHBIC bubmuoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUIAHUMETPUH
30 [ToBTOpeHmE, 0600IIEHIE 1 bubnuorexa [JOK



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/23f4f089

cUCTeEMaTu3alys 3HaHui. 3agaqu
HHaHI/IMeTpI/II/I U METOABI UX
pereHus

https://m.edsoo.ru/7491efe0

[ToBTOpeHmE, 0000IICHUE 1

31 cucTeMaTtu3alus 3HaHui. 3agaun 1 bubnuoreka [JOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peteHus
[ToBTOpeHnue, 06001IEeHNE 1

3 cuctemaTusanus 3HaHui. OCHOBHBIE 1 bubnuoreka [JOK
¢urypsl, ¢paxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bu6mmoreka [JOK

33 WroroBas koHTpoNbHAs paboTa 1 hitps://m.edsoo.r/ec24dfe2

34 [ToBTOpeHue, 00001IEHNE U 1 bu6nuoreka IIOK
CHCTEMATH3alNs 3HAHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/7491efe0




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI

10 KJTACC

Kon

npoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble MpeaAMeTHBbIE PE3YIbTATHI OCBOEHHsI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeJHEro 001ero 0opa3oBaHus

7 I'eomerpus
7.1 OrnepupoBaTh MOHATHSIMU: TOUKA, MPSAMast, IIIOCKOCTh
75 [IpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIICJICTBUSI U3 HUX IPHU PELICHUU
' reOMEeTPHUYECKUX 3a7a4
73 OnepupoBaTh MOHATHUSAMH: TMapalIeIbHOCTh U MEPHEHANKYISIPHOCTH
' IPSIMBIX U IJIOCKOCTEH
74 KnaccugumnupoBars B3aUMHOE PacIOIOKEHHE NPSMBIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YrOJl, TPaHH JIBYTPAHHOTO YIIIa,
7.5 pebpo IBYrpaHHOTO yIiia, JMHEWHBIA YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIBIN
' MHOTOI'PAHHHK, 3JIEMEHTbl MHOTOT'PAHHHKA, TPABWIIbHBIA MHOTOTPAaHHUK
77 Pacnio3HaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMHMpaMujia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapayieenunea, Kyo)
KnaccuduimpoBaTh  MHOTOTPaHHUKH, BBIOMpass  OCHOBaHUS IS
- KIacCUpUKauu  (BBIMYKJIBIE W HEBBIMTYKIbIE  MHOTOTPAaHHUKH,
' NpaBWIbHbIE MHOTOIPAHHUKH, TMPSIMbIE U  HAKJIOHHBIE IPHU3MBL,
napajie’aenuneabl)
79 OnepupoBaTh MOHSATUSAMM: ceKyuias IJIOCKOCTb, CEUeHUe
' MHOTOT'PAaHHHKOB
710 OOBSICHATH  IPUHLHUIIBI  [OCTPOCHHUS  CEYEHUH  MHOIOTPAHHUKOB,

HCIIOJIB3Y MCTO CJICAOB

7.11

CTpOI/ITL CCUCHUA MHOI'OI'paHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATDH

(BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX GUTYD:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHHE TEOMETPUUECKUX BEIIMYUH IO 00pasiam
WIA alTOPUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHUE METOIbI MPHU
pelieHur CTaHAAPTHBIX MATEeMAaTHYEeCKUX 3a7ad Ha BBIYHCIICHHE
pPacCTOSTHUM MEXAY IBYMs TOYKaMH, OT TOUKH J0 MPSAMOH, OT TOUYKHU J0

IIJIOCKOCTHU, MEKAY CKPCIIUBAOIIUMUCA IIPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKACHHE TEOMETPUUECKUX BEJIIMYUH TIO 00pas3iam
WIM alrOpUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHE METOIbI IMPHU
pEelIeHUN CTAaHJIAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIUYMCICHUE YTJIOB
MEX/y CKPEIIMBAIOIIUMUCS MPSMBIMU, MEXAY MPSIMOUW U IJIOCKOCTHIO,

MEXY INIOCKOCTSMU, ABYTPAHHBIX YIJIOB

7.14

Borancnare 00bEMBI W IJIOMIAJAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuza) ¢ IpuMeHeHneM (GOpMyJl, BEIYUCIATh COOTHOIICHHS
MEXIY IJI0ILAIMU MOBEPXHOCTEH, o0BEMaMu MO00HBIX

MHOI'OIpaHHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHSI B NPOCTPAHCTBE, LEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LICHTP, OChb U IIJIOCKOCTH CUMMCTPUHN (1)I/Il"ypbl

7.16

W3Bnekatb, MpeoOpa3oBbIBATE M HHTEPHPETHPOBATH HH(OpMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeICTaBICHHYIO Ha

YepTEKax U pUCYHKaAX

7.17

HpI/IMeHHTB TCOMETPHUICCKUC (baKTLI AJId pelICHUd CTCPCOMETPUUCCKUX
3a1a4, Mnpeamnojararomux HECKOJBbKO IHIaroB pCliCHUsA, €CJIU YCIOBUA

MIPUMEHEHUs 3aJ]aHbl B IBHOM opme

7.18

[IpuMeHaTh mnpoCTEeHIue MNPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMECTPUICCKUX 3ada4d

7.19

IIpuBoaUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKU3HU, pACIIO3HABATDL IIPOABJICHHUEC 3dKOHOB I'€COMETPHUU B HUCKYCCTBC

7.20

[TpyMeHATH MOy4YeHHbIE 3HAHUS HA TIPAKTHKE: aHAIM3UPOBATh peaibHbIe
CUTyallud M TPUMEHATh H3yUYCHHbIE TOHATHS B MPOIECCe IOHCKa
pelieHus MaTeMaTHUYeCKU c(hopMyJIHPOBAHHOMN po0JIeMbl,
MOJICJIUPOBATh PEAJIbHbIE CUTYAllMM HA A3BIKE T€OMETPHUH, HCCIIEO0BATh
MOCTPOEHHBIE MOJEIIA C HWCIOJIb30BAHUEM T€OMETPHUUYECKUX TOHITHI U
TEeopeM, armapara anredpsl, pemaTh NPaKTUIECKUe 3a/1a4yH, CBA3aHHBIE C

HaXO0KXKACHUEM I'COMCTPHUICCKUX BCIIMYUH




11 KIIACC

11I§)(())I1lsepﬂeM0r0 IIpoBepsiemble HpeMeTHbIe Pesy.IbTaThbl 0CBOSHHH OCHOBHOI1
pesyabTaTa o0pa3oBaTeIbHOM NPOrPaMMBbI CpeiHero o01mero od0pa3oBanus
6 I'eomerpus
OnepupoBaTh NOHATHAMU: LWIMHIPUYECKAs MIOBEPXHOCTh, 00pasyroiue
61 LWIMHIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHHYECKas IOBEPXHOCTb,
. oOpasyloliMe  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cdepuueckas
IIOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI OTyUEHUS TeJl BpallleHUs
6.4 KiaccudumupoBats B3auMHOE pacnoiokeHue chephl U MIIOCKOCTH
OnepupoBarh MOHATHUAMM: IIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOH, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI0SI, HIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH TeNn BpalleHHUS,
' TeOMETPUUECKUX TeJl C MPUMEHEHHEM (HOopMYJT
OmnepupoBaTh MNOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCAHHBIN OKOJIO cepsl, chepa, BIMCAHHAS B MHOTOTPAHHUK WIJIH TEJIO
BpALICHUS
6. BbluuCIATE  COOTHOLIEHHST MEXAy IUIOIAASIMU TIOBEPXHOCTEH H
' 00BbEMamMu MOAOOHBIX TEN
6.0 N300paxaTts usyuyaemble QUIypbl OT PyKd M C IPUMEHEHUEM IMPOCTHIX
. YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKME 4YEpPTEeKHM M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYCHHUS Tel
BpALIEHUS
W3BnekaTh, MHTEPIPETUPOBaTh M NPeoOpa3oBbIBaTh HH(OPMAIHMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYypax, TNPEACTaBICHHYIO Ha
YepTekax U pUCYHKAX
[IpumensaTh reomerpuueckue (akThl IS PELICHUS CTEPEOMETPHUECKUX
6.12 3a7a4, MPEIIoiararoluX HECKOJIBKO IIAaroB PEIIEHUs, €CIU YCIIOBHS
NPUMEHEHHUs 331aHbl B IBHOU (hopme
6.13 OrniepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BeImmonHATE JEHCTBHSA CIIOKEHUS BCKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YUCIIO, O6’b$ICH}ITb, KakMMH CBONCTBaMH OHHU

o0JIazaroT

6.15

[IpuMeHATH paBUIIO MapaICIICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh TOHSTHSAMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yroJl MEXKIy BEKTOpaMH, CKaJsipHOE [MPOU3BEICHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITB CyYMMY BCKTOPOB U IPOU3BCACHUC BCKTOpA Ha YUCIIO, YTOJI
MCXKIY BCKTOpaMH, CKAIIAPHOC IIPOU3BEACHUE, paCKIIaJAblBaTh BEKTOP I10

JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

BaI[aBaTI) IIJIOCKOCTH YPAaBHCHHUEM B HeKapTOBOfI CUCTEMEC KOOpAHAT

6.19

Pematsn HpOCTeI‘/'II_HI/Ie TCOMCTPUUCCKUE 3aJa4d Ha IPHMCHCHUC

BCKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemarn 3aJa4ud Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUH H
HAXO0XIACHUC T'COMCTPUUICCKHUX BCIWYHH I10 o6pasuaM WK aJIropuTMam,
IIPUMCHSAA HU3BCCTHBIC MCTOJBI npu peIicHUN CTaHJApPTHBIX

MAaTEMAaTUYCCKUX 3ada4

6.21

[IpuMeHATH mpocTEHIINE NPOTrpaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1av

6.22

HpI/IBOI[I/ITB IMPUMCPLI MAaTEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U

JKU3HH, PAaCIIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHUUN B UCKYCCTBC

6.23

[IpuMmeHsITh TONY4YEHHBIE 3HAHWA Ha TMPaAKTUKE: aHaJIU3UPOBATH
peajbHBIE CHUTyallMd W TPUMEHSITh HM3YyYCHHBIC TOHSITHS B TIpoliecce
MOMCKA PpELICHUS MaTeMaTHYecKu COpPMYITUPOBAHHOW MPOOIEMBI,
MOJICJIUPOBATh peajbHbIe CUTYyallMu Ha SI3bIKE T€OMETPHUHU, HCCIIEI0BAThH
MIOCTPOCHHBIE MOJIEJIM C MCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHITHHA U
TeopeM, anmnapara anreOpbl, pemaTh MPaKTHIEeCKUe 3a7auu, CBSI3aHHbBIC C

HaXO0XIACHUEM I'COMETPUICCKUX BEJINYHNH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsTHe 00  aKCMOMATUYECKOM  TOCTPOEGHUH  CTEPEOMETPUH:  aKCHOMBI

CTCPCOMCTPHHU U CICACTBUA U3 HUX

7.2

B3anMHOe pacnonoxeHue TNpAMBIX B IPOCTPAHCTBE:  MEpECEKarolIuecs,
napajuiefibHble U CKpeuuBaronivecss mnpsMele. [lapainenbHOCTh NOpPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble MpsIMble B  MPOCTPAHCTBE,
MapaJIENBbHOCTh TPEX MPAMBIX, MAPALIETBHOCTh NPSIMOM M TUIOCKOCTH. YTJbI C
COHAIIPABJICHHBIMH CTOPOHAaMH, YyroJl MEXAYy TMpSMBIMH B IPOCTPAHCTBE.
[TapaninenbHOCTh MIOCKOCTEN: NMapajuleIbHbIE MJIOCKOCTH, CBOWCTBA MapaliebHbIX
mockocteit. [IpocTeiimme mpocTpaHCTBEHHBIC (DUTYPBI Ha IUIOCKOCTH: TETPadp,

KyO, mapajieNienumne/1, IOCTPOCHNUE CEUeHU I

7.3

[lepnieHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHAMKYJIAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE ApaJUIEIbHbIE U NIEPIECHAUKYJIISIPHBIE K INIOCKOCTH, ITPU3HAK
NEPIEHIUKYIISIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O NPAMOU NEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJ MEXKIAYy MNPSAMOA M IUIOCKOCTBIO,
JIBYTPaHHbIA yroj, JMHEWHBIM yron JAByrpaHHoro ymia. llepnenaukynsp u
HAaKJIOHHBIE: PACCTOSAHME OT TOYKM 1O IUIOCKOCTH, PACCTOSHHE OT IPSMOM 10
IUIOCKOCTH, MPOEKLUs (GUIypbl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEMN:
NIPU3HAK  [NEPIEHIUKYJSIPHOCTH  JBYX  IUIOcKocTe. Teopema o0  Tpéx

MEPIEHAUKYISPAX

7.4

IlonsiTiE MHOrOrpaHHMKAa, OCHOBHBIC 3JIEMEHTbI MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKHU, pa3BEpPTKa MHororpaHHuka. llpusma: n-yronbHas
Mpu3Ma, TpaHU U OCHOBAaHMSI MPU3MBI, MpsMas U HAKJIOHHAs NMPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH NMpu3Msl. llapamienenunen, npsiMOyTroJIbHBIN NapauICICIUIIE]
u ero cporcrtsa. Ilupamuaa: n-yroyipHas nupamuaa, TpaHd U1 OCHOBaHUE NTHUPAMUIBI,
O0KOBasi M IOJIHAsI IOBEPXHOCTh MUPAMUbI, IPAaBUIIbHAS U yCeUEHHAsl MHpaMHJa.

OEeMEHTBI INPpU3Mbl W THUpPAMUJBI. HpaBI/IJIBHLIe MHOTI'OI'paHHUKH: TIOHATUC




IIPaBUIBHOIO MHOTOTPaHHUKA, IMpaBWIbHAs IMpU3Ma M IpaBWIbHAs NUPAMUIA,
NpaBUJIbHAS TPEYToJbHAs MUPaMUa U MPaBUIIbHBINA TeTpasap, KyO. [IpencraBnenue
O NPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, A0oAeKa’aAp U uKocadapyrue CeueHus

IIPU3MBI U ITMPaMU/JIbI

7.5

CI/IMMeTpI/ISI B IPOCTPAHCTBE: CHMMCETpUA OTHOCHUTCIBHO TOYKH, HpHMOP’I,
IUIOCKOCTH. DJIEMCHTHI CUMMCTpPUHU B IMMpaMUax, MapajjaCJICurIicaax, npaBUJIbHbIX

MHOTI'OI'paHHHUKax

7.6

Borunicnenue 31€eMEHTOB MHOTOTPAaHHHMKOB: péOpa, auaroHanu, yribl. llmomans
OOKOBOW TOBEPXHOCTH U TIOJHOH TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOMIA/b
OCHOBaHMH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MPsIMOM mpu3Mel. [1nomans 60koBoH
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM MNHpaMHUIbl, TE€OpeMa O IUIOIIAIu

yceu€HHoi nupamuabl. [Tonstue 06 06béme. O6bEM MUPAMUIBL, TPUIMBI

7.7

[TogoOubIe Tema B mpocTpancTBe. COOTHOMICHUS MEXTY TUIOMAIIMU TOBEPXHOCTEH,

00BEMaMH HOI[O6HBIX TCII

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHUS

6

['eomeTpust

6.1

Hunuuapudeckas NOBEPXHOCTh, 00pa3yrolue HUIMHIPUYECKON TTOBEPXHOCTH, OCh
LWIMHIPUYECKON TOBEpXHOCTU. LlMmmHAp: OCHOBaHMA M OOKOBasl MOBEPXHOCTD,

oOpasytommas 1 0Ch, TUIOaAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

KoHunueckasi moBepxXHOCTh, 00pa3yroIiue KOHUIECKON TOBEPXHOCTH, OCh U BEpIITUHA
KOHUYECKOM ToBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHa, 0Opa3yromas U OcCh,
IUIOMIA b OOKOBOM W MOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromme u

BBICOTA, OCHOBAHUS U OokoBas ITOBCPXHOCTDH

6.3

Cdepa u map: ueHtp, paguyc, Iuamerp, IIoaab MOBEPXHOCTH cdeprl. B3aumuoe

pacnosnoxkeHue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIOomaab

cepsl

6.4

N306paxenue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka nuamHapa 1 KoHyca

6.5

KOM6I/IHaLII/II/I TCJI BpallCHUA W MHOI'OIPAaHHUKOB. MHor OIr'paHHUK, OIMCaHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonste 00 o0bEMe. OcHOBHBIE cBOicTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapajuieNienunena u ciaeacTpus u3 He€. OObEM UIMHPA, KOHYCA.

O6béM mapa u mIomaab chepol




[TomoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMAISIMU

67 MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI
6.8 Ceuenust nunuHapa (MapajuielbHO U TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILNHY ), CEUeHHUs 1apa
BekTop Ha miockoctd UM B nIpocTpaHcTBe. CII0)KEHHE U BBIYUTAHHE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IPUMEHEHUEM ITPaBUJI IEUCTBUI C BEKTOpaMu
[IpssMmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpA.
6.10 [Ipocreiimue 3amaun B KoOpAuMHATax. YTosl Mexay Bekropamu. CkanspHoe

IIPOU3BCIACHUC BCKTOPOB. Brrancienue YIJI0B MCXKAY NPAMBIMU WU ILIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUH F€OMETPUUYECKUX 3a/1a4




MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOro Kypca «BeposSTHOCT, W CTaTHCTHKA»
0a3zoBoro ypoBHs s oOyvatomuxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETro
oOmiero oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUIA,
NPEIBIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanms. Peanmmzanusi mporpaMMbl 0OECTIEUYMBAET OBIAJACHHE KIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISl CAMOPA3BUTHS W HETPEPHIBHOTO
o0Opa3oBaHuUs, 1IEIOCTHOCTb OOMIEKYJIBTYPHOTO, IUYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00yUYaIOIIUXCAL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VY4eOnbiii Kypc «BeposTHOCTh W CTaTHCTHKAa» 0a30BOTO YPOBHS SIBIISIETCS
IPOAOKEHUEM U Pa3BUTHEM OJAHOMMEHHOrO yd4eOHOro Kypca 0a30BOTO YpOBHS
ocHoBHOM mmikoJyibl. Kypc mpennasHaden st (popmupoBaHus y oOydaromiuxcs
CTaTUCTUYECKOM KyJNbTYpbl M TIOHUMAHHS PpOJIM TEOPUHM BEPOATHOCTEM Kak
MaTeMaTHYeCKOTO MHCTPYMEHTa AJI U3YyUYeHHUs CIy4dailHbIX COOBITUMN, BETUYHMH U
npoueccoB. Ilpu u3ydeHum Kypca 00OramaroTcss MNPEACTABICHUS YYalllUXCs O
METOJAaX UCCIEA0BAHUA U3MEHUNBOTO MHUPA, PA3BUBAECTCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MaTEMaTHYECKUX METOJOB IO3HAHHUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

CopeprkaHne Kypca HalpaBJICHO HA 3aKPEIUICHUE 3HAHUM, MOJYyYEHHBIX MPU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA PAa3BUTHUE IIPEIACTABICHUN O CIIyYalHbIX
BEJIMYMHAX W B3aWMOCBA3SX MEXIYy HUMH HAa BAXXHBIX NPHUMEPAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAOLIETO MUPA.

B coorBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpeJHEN IMIKOJIbl Ha 0a30BOM YpPOBHE BbIJIEIEHBI
CIEAYIOIIME OCHOBHBIE coOJepKaTenbHble JUHUM: «CiydallHble COOBITUS W
BEPOATHOCTHY, «CiryyaliHble BETMUMUHBI U 3aKOH OOJIBIINX YHUCEID.

BaxHyro d4actb Kypca 3aHMMaeT M3y4eHUE TIE€OMETPUYECKOro U
OMHOMMAIILHOTO pAaCIpeeNIEHUd U 3HAKOMCTBO C UX HENPEPHIBHBIMU AHAJIOTAMHU
— IIOKA3aTeJIbHBIM U HOPMAJIbHBIM PaCIpEACICHUIMH.

Conepxxanue nuHuUM «CryyaiiHble COOBITUSL M BEPOATHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABIECHUI O paCHpeleNIeHUU BEPOSITHOCTEN
MEXAY 3HAUYCHUSAMH CIyYalHbIX BEJIMYMH, a TaKXe 3Ta JUHUSA HE0OXoauMa Kak
0aza uId HM3yYEeHHUs 3aKOHA OOJIbIIMX 4YHCeNl — (PYHIaMEHTAIBHOIO 3aKOHa,
JEHCTBYIOIIEr0O B MpUpPOJE U OOIIECTBE M HMMEIOIIET0 MaTeMaTHUYECKYHO
dopmanuzanuio. Cam 3aK0H OOJIBLIIMX YMCEN MpeJiaraercs B 03HAKOMUTENIbHOM



¢dbopMe ¢ MUHUMAaJIbHBIM HCIIOJIb30BaHUEM MaTEeMAaTUYECKOTO (popMaIn3ma.

Tembl, cBsi3aHHBIE C  HENPEPHIBHBIMM  CIy4YallHBIMU  BEJIMYMHAMU,
aKLIEHTUPYIOT BHHMAaHHME IIKOJIHHUKOB HA OMHCAHUM M M3YyYEHHH CIy4YalHbIX
SBJICHUH C MOMOILBIO HENpPepbIBHBIX (pyHKIMI. OCHOBHOE BHHUMAaHHUE YIEISETCS
[IOKA3aTeJIbHOMY U HOPMAJIbHOMY pPacHpeleseHUusIM, MPU 3TOM IPEANOIaraeTcs
O3HAKOMMTEJIbHOE H3y4YeHHE MaTepuana 0e3 J10Ka3aTelbCTB IMPUMEHSIEMbIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposTHOCTp M CTaTUCTHKa» Ha 0a30BOM ypOBHE
oTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro rojga oOydeHus, Bcero 68
y4eOHBIX YacCOB.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne nOaHHBIX C TOMOLIBI0 Tabmuy W jguarpamm. CpenHee
apumeTHUYecKoe, MeIuaHa, HauOoJblliee W HauUMEHbIIEe 3HAYEHUs, pa3Max,
JUCTIEPCHS M CTAHJIaPTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB.

CrnydaliHble SKCTIEpUMEHTHI (OTBITHI) U CITy4aliHbIe COOBITHS. DJIeMEHTapHBIC
coObITHs (MCX0JbI). BeposATHOCTh CiaydatHOro coOBITHSA. BIM30CTh YacTOTHI H
BeposiTHOCTU  coObITHi.  CrydaifHple  ONBITBI  C  PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHOCTM  COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.

Onepanuu HajJ COOBITUSIMU: MIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITHs. Juarpammel Ditepa. @opmyiia CI0KEHUS BEPOSATHOCTE.

YcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. [lepeBo CiydaiiHOTO
skcrepumenTa. @opmyia MoaHON BepossTHOCTU. HezaBucuMbie COOBITHS.

KombOunaTopHoe npaBwio ymHoxeHus. [lepectanoBku u daxropuan. Yucio
couetranuit. Tpeyronpauk [lackans. ®opmyna Ounoma HeroToHa.

bunapHbIii ciydaiiHbIii onbIT (MCTIBITAHKE), YCTIEX U Heyaada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCHUMBIX HCHBITAHUM 10 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIBITAaHUN bepHyIu.

Cnyuaitnas  BenuuuHa. Pacnpenenenue  BepostHocte.  Jluarpamma
pacnpenenenud. lIpumepsl pacnpeneneHuii, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KIIACC

YucnoBble  XapakTEPUCTUKW  CIyYaWHBIX  BEJIMYMH: MaTE€MaTUYECKOE
OKMJIAHUE, IUCIIEpCHs M CTaHJAPTHOE OTKIOHEeHME. IIpuMepbl npuUMEHEHHUs
MaTeMaTU4YECKOro OXKUIAHUsA, B TOM YMCIIE B 3aJa4ax W3 IOBCEIHEBHOU XU3HHU.
MaremaTudeckoe OxuaaHue OWHAPHOW CIIy4alHOW BENWYMHBL. MaTemMaTH4ecKoe
OKMJIAHUE CYMMBI CIyYalHBIX BEJIWYMH. MareMarndyeckoe OXHIaHUE W
JUCIIEPCHS TEOMETPUYECKOr0 1 OMHOMUAIBLHOTO PACIIPEAEICHH.

3akoH OOJBIIMX YHCET U €ro pojb B HayKe, MPUPOJE U OOIIECTBE.
Bb100pOoYHBIN METOT UCCIAEA0OBAHMIA.

IIpumepsl HENpEpBIBHBIX Ciy4aHbIX BeauyuH. IloHATHE O IUIOTHOCTH
pacrpeneneHus. 3anadu, NPpUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIbHOM PacCIpeeICHUN.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPAMMbl Y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOIEeCTBA, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
Mporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON IpaXkIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJB30BAHUIO JTUX JIOCTHKEHUN B JAPYTMX HAyKaxX, TEXHOJOTHsX, cdhepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHWS, OSTHYECCKOTO  IIOBEJICHHUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSATECIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETO.

AcTeTHYeCKOEe BOCIIMTAHHE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHNH, paccyxICHUN;
BOCHPUUMUYHUBOCTHIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

cOpPMHPOBAHHOCTBIO YMEHHSI TPUMEHSITh MAaTEMAaTHYECKUE 3HAHHS B
HWHTEpecax 370poBOoro u 6e3omacHoro odpasa K1W3HHU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/IbIXa, peryJsipHas dusnueckas AKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHHUS, npu 3aHATHIX CIIOPTHUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZly, OCO3HAHHUEM LIEHHOCTH TPYJOJIOOMS; MHTEPECOM K
pa3nuuHbiM  chepaM  MPO(ECCHOHANBHOM  JESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW MU €€ NPUIOKEHUSIMH, YMEHHUEM COBEpLIaThb OCO3HAHHBIA BHIOOD
Oynymweld mnpodeccurn W peaau30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHbL



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0oOOpa30BaHUI0 HA TMPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTBIO K aKTHMBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHUSHUS
COITMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOM
Cpelbl, OCO3HAHUEM TIJ00AIBHOTO XapakKTepa HSKOJIOTHYECKHX  MpoOJieM;
OpUEHTAIlMeN Ha MPUMEHEHHE MATEMaTHUUYECKUX 3HAHWM NJi1 penieHus 3ajad B
00JlacTH  OKpYXKaIoOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIsl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOW HayKH KakK cdepbl YeIOBEYECKOW MESITEIHHOCTH, ATAIlloOB €&
Pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALIUM;, OBJIQJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOECKTHYI0 W HCCJIEAOBATEIbCKYIO AEATEIHbHOCTH
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOSHHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUBHbIMU OelUCTNEUAMUL.

1)  Vuusepcanvnvie = nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (0ceoenue
Memo008  NO3HAHUA — OKPYJCamwjeeo  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aAeiicTBUA:

e BBIABIISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUIMH, (OPMYIHPOBATH
OTIpENICICHNS]  TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIA  MPU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  TNPeoOpPa30OBBIBATH  CYXKIACHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOACHUSAX U YTBEPXKICHHSIX,



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TIPOBOAMTH CaMOCTOSATEITHLHO JI0KA3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT TMPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pemieHuss yd4eOHOM 3amadyM (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauboJiee MOIXONAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccieoBaTe1bCcKue AelicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKU WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHUBOpPEUYHE, MNpoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHOe, (OpMUPOBAaThH  TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAHHPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUS, TPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SBIICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yIbTaTamM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4H;

e BbIOMpaTh WH(DOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaATh MH(MOPMAIINIO, IPEICTABIATE €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSATENHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblIE  OeUcm8us, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHHUS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOIYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAllEJIEHHbIE HA TOUCK
pELICHUs; COMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»XMBaTh pa3jIMuUe U CXOJCTBO MO3ULMUH; B
KOPpEKTHOH popme GpopMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  peHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOCHHOCTEN ay IUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH YIeOHbIX 3a/a4; MPUHUMAThH IIEeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OpPraHU3alMl0 COBMECTHOM
paboThI, pacrpeeNaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padboThl (00CYykaeHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.

Camoopranusanus:

COCTaBJISTh IIJIaH, AJITOPUTM PEIICHUS 3aJ1aud, BEIOUpATh CIOCO0 peIieHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ yI€TOM HOBOM HH(MOPMAITUH.

CaMOKOHTPOJIb:

BJIAJICTh HaBBIKAMM T[IO03HABATEJIIbHOW pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpolecca u
pe3yibpTaTa pelieHus MaTEMaTUYEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAWICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJbBTATBI

10 KJIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMEI.

OnepupoBaTh  MNOHATHSMHU:  CpeAHEe  apupMETHUYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YallHBIM SKCIIEPUMEHT (OIBIT) W ClydailHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (3JIEMEHTApHBIM MCXOJ) CIy4allHOTO OIBITA;
HaXOJHUTh BEPOSTHOCTU B ONBITaAX C PABHOBO3MOXKHBIMU CIyUYalHBIMU COOBITUSIMH,
HaxOJWTh W CpPAaBHUBATH BEPOSTHOCTU COOBITUM B U3YUYEHHBIX CIy4YalHBIX
AKCHEPUMEHTAX.

Haxonute u QopMynupoBaTh COOBITHUS: TE€peceueHue U OO0bEAMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIMOJOXHOE  JAHHOMY  COOBITHIO;
MOJIb30BAThCSl TUarpaMmamMu Jisiepa U (opMyIioi CIoKEeHHUs] BEPOSTHOCTEH TIPH
pelieHnuy 3aaa4.

OnepupoBarh MOHATUSAMU: YCIOBHasi BEPOSATHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO NMPAaBHJIA YMHOXXEHHS, C MOMOIIBIO J€peBa
CIIy4YalHOTO OIBITA.

[TpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh MOHATHUAMH: HCIBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpUs
UCIIBITAHUM, yCHeX W HeyJayda; HAaXOAWTb BEPOSATHOCTH COOBITUH B CEpHUH
HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOUTh BEPOSTHOCTH COOBITUH B
CepuM UcIbITaHuK bepHyum.

OnepupoBaTh  MOHATUSMU:  ClOydailHas  BEJIMYMHA,  paclpeiesieHue
BEPOSITHOCTEW, UarpaMMa pacipeieseHus.

11 KIIACC

CpaBHUBaTh  BEPOSATHOCTH  3HAYEHWH  CIydyalHOM  BEJIMYMHBI  TIO
pacnpeesICeHUIO WIK ¢ TOMOUIBIO THArPAMM.

OmneprpoBaTh MOHATHEM MATEMAaTUYECKOTO 0KHJIAHUS; TPUBOIUTH PUMEPHI,
KaK MPHUMEHSETCd MaTeMAaTUYECKOE OKUIAHHE CIy4alHON BEJTUYMHBI HAXOIUTh
MaTEMaTHYECKOE OXKHUIaHNE IO JAaHHOMY Paclpe/IeIeHHUIO.

MMmeTh npeacTaBiieHUe O 3aKOHE OOJIBIINX YUCEIL.

HMeTh npeAcTaBiIeHrEe O HOPMAJILHOM PACIIPEECICHHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KoJsn4yecTBo 4acoB JJIeKTPOHHbIE
Ne n/n HanmeHnoBaHMe pa3/iesioB U TeM K I (uudposBbie)
B NPOrpamMMmslI Bcero Oﬂgpom’m’l pﬁaKanecxne o0pa3oBaTe/bHbIE
e padoTsl padoThI
pecypcsl
1 [IpencraBnenue qaHHBIX U ONMCATENIbHAS 4 bubmnoreka [IOK
CTaTUCTHUKA https://m.edsoo.ru/e0b7b0f1
CrnyualiHble ONBITHI U CIIy4aiiHbIe COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMHU 3 1 E:;I(SSJ_I/I;I;T:;;(EISJ/E%% 0fl
3J€MEHTapPHBIMU HCXOIaMH DS ]
3 Omneparuu HaJ COOBITHSIMH, CIIOKEHUE 3 bu6mmoreka [JOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEPOSITHOCTD, IEPEBO
4 CITy4alHOTO OTbITa, (hopMyJia TOTHOM 6 Eg?ﬁﬁi;ﬁ)gﬁ};mb 0fl
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIA P ]
bu6morexa [JOK
> DJICMEHTEI KOMOUHATOpHIH 4 https://m.edsoo.ru/e0b7bO0f1
6 Cepun nocnieoBaTeNIbHBIX UCIIBITAHUI 3 1 bubmiorexa [JOK
https://m.edsoo.ru/e0b7b0f1
N bu6mmoreka [IOK
7 Crny4daiiHble BETMYUHBI U paclpeiesieHUs 6 hitps:/m.eds0o.ru/e0b7bOf1
8 O0001IeHre 1 cucTeMaTh3aus 3HaHui 5 2 ng;;ﬁfg;gg}gomb 0fl
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/n HaunmeHoBaHMe pa3/ie/ioB U TeM (uu¢pposbIe)
B NPOrpamMMmsl Bcero KOH;pom’HH l'[pﬁaKanecmle o0pa3oBaTte/ibHbIE
e padoThI padoTbI pecype
1 MaremaTuyecKoe OKUIAHUE CITYyYaHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jucnepcust M cTaHIapTHOE OTKIIOHEHHUE 4 1 bu6muoteka [IOK
CJIyYalHOU BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
bu6nuoreka [JOK
3 3axon bobumx Hncen 3 ! https://m.edsoo.ru/5fbe5dcl
4 HenpepsiBHbIE CiTyUyaliHbIE BETMYUHBI ) bubnmnorexa [JOK
(pacripenesieHust) https://m.edsoo.ru/5fbe5dcl
bub6mmorexa [IOK
> Hopwansroe pacnipenenenns 2 ! https://m.edsoo.ru/5fbeSdcl
5 [ToBTOpenue, o6o0IIEeHUE U 19 ) bu6mmorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1




INIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHBbIE
Ne Mara nugpossie
Tema ypoka
n/n yp Bcero Kog[ TPOILHBIE l'[pa%cn/mecmd u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThl pecype

1 [IpeacraBneHue n1aHHbBIX C 1 bubmuoreka [JOK
MTOMOIIBIO TaOJUIT U AHarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTnyeckoe,

MeAraHa, HanOobIee u
2 HaI?MeHI)’HIee 3HAYCHUS, pa3Max 1 bubmorexa LIOK
P ? https://m.edsoo.ru/dd00738d
JUCIIEpCHsl, CTAaHAAPTHOE
OTKJIOHCHHE YMCJIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeAraHa, HanOoJbIee u
3 HaIiMeHI:H_Iee 3HAYEHHUs], pa3max 1 bubmorexa HOK
P ’ https://m.eds00.1u/98645f6¢
JUCIIEpCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeraHa, HanOoJbIee u
4 HaIiMeHI:H_Iee 3HAYEHHUs], pa3mMax 1 bubmorexa HOK
P ’ https://m.eds00.1ru/7¢9033a8
JUCIIEpCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CityyaliHble SKCIIEPUMEHTBI
5 (OH};ITH) U ClI qaﬁime coOBITHSA 1 bubmmorexa HOK
Y ) https://m.edsoo.ru/347¢c1b78
DJIeMeHTapHbIE COOBITHS (MCXOJIbI)
BeposiTHOCTB citydyaifHOTrO COOBITHSI.

6 BeposiTHOCTH COOBITHI B OIIBITAX C 1 bubmuoreka [{JOK
PaBHOBO3MOKHbBIMU https://m.edsoo.ru/64d75244
DJIEMEHTAPHBIMU COOBITUSIMU

7 BeposTHOCTB CITydaiiHOTO COOBITHSI. 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/25c6d12b

IIpakTuueckas padota

https://m.edsoo.ru/5e8fa%94a

Omnepanuu HaJl COOBITUAMHU:
nepecedeHre, 00beAMHEHNE

bu6mmoreka [JOK

8 COOBITHH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/221¢622b
coObITHs. [lnarpammsl Ditnepa
Onepanuu HaJ COOBITHSIMHU:
nepeceyeHue, 00beAMHEHNE bu6mmoteka [JOK
9 N
COOBITUH, TPOTUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coOpITHs. JlmarpamMmmMel Diinepa
10 dopMmyJia CIOKEHUS BEPOSITHOCTEMN Brbmaorexa LIOK
PMY p https://m.edso0o0.ru/3057365d
VYciioBHast BEpOATHOCTb.
11 YMJ:{o]iEeiy?e I;eH:)I;IITH(T)I;TeIZ Hepeso Brbmaoreka LIOK
. p F AP https://m.edso00.ru/9a408d25
CITY4alHOTO YKCIIEPUMEHTA
VYciioBHast BEpOATHOCTb.
12 YMJ:{o]i:c{tey?e I;eﬂziTHf)I;Teﬁ Hepeso Brbmuoreka LIOK
. p - AP https://m.edsoo.ru/ble76d3a
CITy4alHOTO YKCIIEPUMEHTA
VYciioBHast BEpOATHOCTb.
13 YMJ:{o]i:c{tey?e I;eH:)I;IITHf)I;Teﬁ Hepeso brbmaorexa LIOK
. p - AP https://m.edsoo.ru/47fb6b11
CITY4alHOTO DKCIIEPUMEHTA
14 dopmyiia MOJHON BEPOATHOCTH brbmaorexa LIOK
PMY p https://m.edsoo.ru/15941bec
15 dopmyiia MOJHON BEPOATHOCTH Bubmiorexa LOK
PMY p https://m.edsoo.ru/a9ec13c8
16 ®opmyJia IOJTHONW BEPOATHOCTH. bubmuoreka [IOK
HezaBucumeie coObITHS https://m.edsoo.ru/e3dd5ac9
but6mmoreka [{OK
17 Konrposbuas pabora https://m.edso00.ru/29dc6cb9
18 Komb6unaropHoe npaBuio bu6nuoreka LIOK
YMHOKEHUS https://m.edsoo.ru/2270cf70
19 [TepecTanoBku u pakTopuan Eubmiorexa LIOK

https://m.edsoo.ru/d58cebd1



https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/5e8fa94a

but6mmoreka [IOK

20 Hucno coueranui https://m.edso00.1u/7904dfb0
71 Tpeyronpnuk Ilackamsa. @opmyna bu6nuoreka IIOK
6unoma HproTona https://m.edsoo.ru/fa47998f
bunapHbIi Ciy4aiiHbIi OIIBIT
CIIBITAHME), yCIIE eyaaJa.
22 ge;;];ITICI:I?AB)IeyH:HLiTI:I?HZHCI; ust bubmmorexa LIOK
oL ep https://m.edsoo.ru/2e1{2368
HE3aBUCUMBIX UCTIBITAHUH 10
NIEPBOTO ycnexa
23 Cepust HE3aBUCUMBIX MCIIBITAHUN bubnuorexa LIOK
bepnynnu https://m.edso0o.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHHM.
24 [TpakTuyeckas pabora c bubnuoreka LIOK
HCII0JIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
Ta0IUI]
. bu6mmoreka [JOK
2 Coryuaiinas BeimaHHEa https://m.edso0.ru/639be9aa
26 Pacnipenenennie BepoATHOCTEN. bu6mmoreka [JOK
JlnarpamMma pacnpeneseHust https://m.edsoo.ru/6dc7ff39
27 CyMMa 1 pou3BeICHNE bubnuoreka [IOK
CIIyYalHBIX BEJIMYMH https://m.edsoo.ru/51b7edSf
78 CyMMa U Ipou3BeIeHHE bubmuoreka [JOK
CIIy4YalHBIX BEJIMYUH https://m.edsoo.ru/c2757¢cc3
IT e acIpeIeIeHui, B TO
29 qI/II);IIl\:: rpelgl\EeT HIEH?C;(IOZI I:IH o bubmmorexa LIOK
p https://m.eds00.ru/91e08061
OMHOMHUAJIBHOE
IT e acIpeIeeHui, B TO
p https://m.edsoo.ru/5afffQ5f
OMHOMHUAJIBHOE
31 [ToBTOpeHue, 00001IeHNE U bu6nuoreka LIOK

CHCTEeMaTHU3alus 3HaHUI

https://m.edsoo.ru/0f4d3cd7



https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/7904dfb0

32 [ToBTOpeHue, 006001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/e0la3dc4
bu6mmoreka [JOK
33 Hrorosast koHTpoOsIbHAsS paboTa 1 https-//m.edsoo.ru/ad85ae79
34 [ToBTOpenue, o6o01IEeHNE U 1 bubnuoreka LIOK
CHUCTEMAaTHU3aIus 3HAaHUU https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/1ddca5e0
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/e01a3dc4

11 KIIACC

KoJsmn4yecTBo yacoB Jara DJIeKTPOHHbIE

Ne uugposbie

Tema ypoka M3y4YeHH
1w/ yp Beero KOﬁHTpOJIbeIe l'[pﬁaKaneCKne . y 0Bpa30BaTETBHBIE

padoThI padoTbl pecype
[ToBTOpenue, 06061IeHNE,
CHCTEMAaTH3aInis 3HAaHUH.
bu6mmoreka [IOK

1 CrayyaiiHbIe OIBITEI M BEPOSITHOCTH 1
CH}Z{aI‘/’IHHX COBLITH CSPHH https://m.edsoo.ru/430d330a
HE3aBHCHUMBIX MCITBLITAHUN
[ToBTOpeHue, 060061IeHNE,

CHCTEMAaTH3aIns 3HAaHUH.
bu6mmoreka [IOK

2 CayyaiHble ONBITEI U BEPOSITHOCTH 1
CH}?IHafIHBIX COBLITH CngH https://m.edsoo.ru/a573a292
HE3aBHCUMBIX UCIIBLITAHUN
[ToBTOpenue, 060061IeHNE,

CUCTEMAaTH3aINs 3HAHUH.
. bubmnoreka IJOK

3 CrnyualiHbl€ ONBITHI U BEPOSTHOCTU 1 1
cTyuaiiHbIX CoBbITHiL Ceprn https://m.edsoo.ru/07a5e861
HE3aBUCUMBIX MCITBLITAHUN
[ToBTOpenue, 060061IeHNE,

CHCTEMAaTH3aIns 3HAaHUH.

4 CrnyualiHbl€ ONBITBHI U BEPOSTHOCTU 1 bubmorexa HOK
cTyuaiiHbIX CoBbITHiL Ceprn https://m.edso00.ru/32bc29bf
HE3aBHCUMBIX MCITBLITAHUN
[Ipumepsl IpuMeHEHUS

Bbu6morexa [JOK

5 MaTeMaTUIECKOTO OKHTaHHS 1

(cTpaxoBaHHe, JoTepe I)l https://m.edsoo.ru/ea27084d
TpaxoBaHHE, JJOTepes

6 MaremaTnuecKkoe 0KHIAHUE CYMMBI 1 bubnuotexa [JOK
CIIyYalHBIX BEJIMYHH https://m.edsoo.ru/Oadefe9e

7 MatemaTtnyeckoe OXKUJaHuE 1 bu6mmorexa [IOK



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/430d330a

F€OMETPUYECKOIO U
OMHOMMAIBHOTO paclpeieleHui

https://m.edsoo.ru/20de2fc2

Maremarnueckoe OXUIaHUE

Bbu6mmorexa [JOK

TUIOTHOCTH PACIIPEICIICHHSI.
PaBHOMepHOE pacIipe/ieJICHUE U ero

8 TCOMCTPHHCCKOTO 1 . https://m.edsoo.ru/17b0e769
OMHOMHUAIBHOTO pacIpe/IeICHIIA
9 Jucnepcus U cTaHJapTHOE bubnuoreka [IOK
OTKJIOHCHUE https://m.edsoo.ru/bcc67f76
10 Jlucniepcus u cTaHAapTHOE bubnmoreka [JOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6
11 Jlucniepcum reoMeTpru4ecKoro u bubnuoreka [JOK
OMHOMMAIIBHOTO pacIpeIeICHUs https://m.edsoo.ru/4b5a495e
I1 0
12| menomsosammien ncrpori buGmorexa LIOK
p https://m.edsoo.ru/a53c¢d884
TaOJINIL
13 3aKOH OOJIBIINUX YHCEN. bubnmorexa [JOK
Br100pOYHBIN METOJT MICCIICAOBAHUN https://m.edsoo.ru/94ddc34a
14 3aKoH OOJIBIITHUX YHCE. bubmuotexa [JOK
Br160pouHBIN METO ICCIIEAOBAHUN https://m.edsoo.ru/cf23b369
I1 0
15 Hfr?cl)(;f;)elac;?;eﬁjazzi; OHHBIX bubmiorexa LJOK
p https://m.edsoo.ru/6¢cldl1a6
Ta0IuUIL
bu6mmoreka [JOK
16 NroroBast kKoHTpoOJIbHAS paboTa hits:/m.odsoo.ru/7e3 798 E
[TIpumepsl HENMPEPHIBHBIX
CIIy4ai e . DdyHk
17| maomoern pacnponenemx, bumiorexa LIOK
paciipe ) https://m.edsoo.ru/9f5b423d
PaBHOMEpHOE pacnpenieneHue 1 ero
CBOICTBA
[Tpumepsl HENMPEPHIBHBIX
18 CIy4YaiHbIX BeM4rH. OyHKIHS bubmuotexa [JOK

https://m.edsoo.ru/blc2712¢



https://m.edsoo.ru/b1c2712e
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https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/20de2fc2

CBOMCTBA

3agauu, NpUBOASIIUE K
HOPMAaJIbHOMY PacTpeeICHHUIO.

bu6mmoreka [IOK

19 .
@yHKIUS MIIOTHOCTH U CBOMCTBA https://m.edsoo.ru/97¢19f59
HOPMAaJIbHOTO pacrpeiesIeHUs
IIpakTuyeckas padora ¢
20 I/ICpl'IOJ'IBSOBaHI/IeI;/I DJIEKTPOHHBIX Bubmiorexa LIOK
p https://m.edsoo.ru/1f1f9ad9
Ta0IUIL
IToBTOpenue, 0600IIIEHNE U
21 CI/ICTGI\/F&TI/Ba’I_II/I}I SIf;HI/Iﬁ Bubmorexa LOK
) https://m.edsoo.ru/72953f4c
OmnucarenbHas CTATUCTHUKA
IToBTOpenue, 0600IIEHNE U
22 CI/ICTGI\/II)aTI/Ba’I_II/I}I 3HH;HI/H71 Bubmmoreka [IOK
) https://m.edso00.ru/b699ad0c
OmnucarenbHasl CTATUCTHUKA
[ToBTOpenue, 06o00IIEHNE U
23 cuctemMaTu3anus 3HaHui. OTBITHI C bubmuoreka [JOK
PaBHOBO3MOKHBIMHA https://m.edsoo.ru/3fcbact9
2JIEMEHTAPHBIMU COOBITUSIMH
[ToBTOpEeHME, 0000IIEHNE 1
24 crucTteMaTu3anys 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MO>XHBIMH https://m.edsoo.ru/538fd7cf
3JIEMEHTAPHBIMU COOBITUSIMHU
[ToBTOpEeHue, 060061IeHNE 1
cHCTeEMAaTH3aIis 3HAHUH.
Brruncnenue BeposTHOCTEN
25 COOBITHH C TT Hl\feHeHHeM dbopmyn bubmorexa TIOK
p pMYy https://m.eds00.ru/27291015
U TpapUUECKIX METO/I0B
(koopauHaTHas MpsMas, IepeBo,
auarpaMma Disepa)
IloBTOpenue, 0000IIEHHE U
P ’ Hens bubmuorexa [JOK
26 cucTeMaTHu3allus 3HaHUi.

Brrunciienue BeposaTHOCTEN

https://m.edsoo.ru/dc9ad6ca
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coOBITHH C TpUMEHEHUEM (HOPMYJT
U rpadUuecKX METO10B
(koopauHaTHasI IpsAMasi, AEpPEBo,
auarpamma Ditniepa)

27

[ToBTopenue, 0000IIEHNE U
cUCTeEMaTH3allis 3HaHUI.
Brrunciienue BeposTHOCTER
coOBITHH C TpUMEeHEHUEM (HOPMYJT
U rpaUUecKrX METOI0B
(xoopauHaTHAas npsMas, IepeBo,
Juarpamma Jilsiepa)

Bbu6mmorexa [JOK
https://m.edsoo.ru/59641277

28

[ToBTOopenue, 0000IIEHNE U
cUCTEMaTH3allis 3HAHUI.
Brrunciienue BeposTHOCTER
coOBITHH C TpUMEHEHUEM (HOPMYJT
U rpadpuUecKrX METOI0B
(koopauHaTHas npsMas, 1epeBo,
Jquarpamma Disepa)

Bbu6mmorexa [JOK
https://m.edsoo.ru/e71debe4
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[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3allUs 3HAHWH.
Crny4daiiHble BEIMYUHBI U
pacrpeeneHus

bu6mmoreka [JOK
https://m.edso00.ru/00b2efb3
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[ToBTOpEeHME, 0000IIEHNE 1
cHCTeMaTH3alus 3HaHUH.
CiyyaliHble BEJIMYUHBI U
pacrpeaesieHus

bu6mmoreka [IOK
https://m.edsoo.ru/1cc2df8f
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[ToBTOpenue, 06o00IIEHNE U
cUCTEeMaTu3alus 3HaHUH.
MaremaTrnueckoe OKHIaHue
CIIy4ailHOM BEJTUYUHBI

bu6mmoreka [JOK
https://m.edsoo.ru/aeal 298¢
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[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHUi.
MareMaTnueckoe OKUIaHueE

bubmuoreka [JOK
https://m.edsoo0.ru/640a8ebf
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CIIy4ailHOM BEJTMYUHBI

bu6mmorexa [IOK
33 HroroBas koHTpoNbHas paboTa 1 https://m.edsoo.ru/0fd6d597
34 [ToBTOpeHue, 060061IEHNE 1 1 bub6nuorexa LIOK

CHCTeMaTHu3aIus 3HaHUHM

https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
npoBepsiemor IIpoBepsiembie HpeMeTHbIe Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
o pesyabTaTA o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 00pasoBanus
6 Teopust BEpOSTHOCTEN U CTaTUCTHKA
6.1 YuTtaTh U CTPOUTH TAOIHUIBI U TUATPAMMBI
OnepupoBaTh TMOHATHSAMHU: CpelHee apudmeTHueckoe, MeJIUaHa,
6.2 HauOosblllee, HaUMEHbIlIee 3HAYEHUE, pa3Max MacCHUBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSIMU:  CIyYallHBIA  SKCHEPUMEHT (OMBIT) U
ClIy4aifHO€ COOBITHE, JJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIH MCXO.)
6.3 CIIy4allHOrO  OIBbITA;  HAaXOIUThb  BEPOSITHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMM CITyYalHBIMU COOBITHSIMH, HAXOJIWUTh U CPABHHUBATD
BEPOATHOCTH COOBITHI B U3YYEHHBIX CITyYalHBIX KCIIEPUMEHTaX
Haxonute u ¢opmynaupoBath COOBITHS: IepeceueHHe U O0ObeIUHEHHE
64 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOXKHOE ITAHHOMY COOBITHIO;
' MOJIb30BAaThCSA  auarpamMmamMu  Jinepa ©  QopMyJoi  CcloKeHUus
BEPOATHOCTEN IIPH PELICHNUH 33]a4
OnepupoBaTb NOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBHUCHMBbIE
6.5 COOBITHSI; HAXOJIUTh BEPOATHOCTH C IOMOIIBIO MpaBUiIa YMHOXKEHHUS, C
MIOMOIIBIO IEPEBA CIIyYallHOT'O OIBITA
6.6 [TpyMeHATh KOMOMHATOPHOE IPABUII0 YMHOYKEHUS IIPU PELLIEHUH 3a4a4
OnepupoBaTh MOHATUSMU: UCIIBITAHUE, HE3ABUCUMBIE MCIIBITAHUS, CEpUS
6.7 UCIBITAaHUH, yCIIEeX U HeyJaua; HAXOJIUTh BEPOSITHOCTU COOBITHI B cepuu
. HE3aBUCHMBIX HCIIBITAHUN 10 MEPBOTO yCIEXa, HaXOAUTb BEPOSITHOCTHU
coObITHI B cepuu ucnblTaHuil bepHysm
6.3 OnepupoBaTh TOHATUSAMHU: CIyyallHas BeJIUYMHA, pachpeiesieHue

BepOHTHOCTCﬁ, AuarpaMma pacrpeaciaCcHuA




11 KIIACC

Ko .
I OI:se SeMOr IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
ponep o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero 001ero 0opa3oBaHus
0 pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEpPOATHOCTH 3HAYEHUN CIIy4aliHOM  BEJIMYUHBI 110
pacIpeaesIeHUI0 WK € TIOMOIIBIO AUarpaMm
OnepupoBaTh MOHATHEM MAaTEMaTUYECKOIO OXXHUJAHUS, TPUBOJIUTH
55 OpUMEPBl  TOrO0, KaK TPUMEHSIETCS MAaTeMaTHYeCKOe  O0KHMJIaHUE
CIIy4alHOM BEJIMYMHBI, HAXOJIUTh MaTEMAaTUYECKOE OXXHUJAHUE 10
JAHHOMY pacIpeAesICHUI0
53 HmeTh npejcTaBlieHne 0 3aKOHE OOJIBIINUX YUCE
54 HNMets npeacTaBiaeHUe 0 HOPMAJIBHOM pacipeiesieHun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
6 Teopus BEposSTHOCTEN M CTaTUCTHKA
[IpencraBnenue maHHBIX C MOMONIbI0 Tabmui u  guarpamm. CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoyiplliee W HaMMEHbIIeEe 3HAYCHHS, pa3Max,
JCTIEPCUS ¥ CTaHIapPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CnydailHple HKCIIEpPUMEHTHI (OMBITHI) M CIy4ailHble COOBITUS. JIEMEHTapHbIC
coObITHsI (MCcXoAbl). BepoATHOCTH cilydailHOTO CcOOBITHA. BIWM30CTh 4YacTOTHI U
6.2 BEPOSTHOCTH cOObITHH. CilydaifHble OIBITHI C PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
coObiTusiMH.  BeposiTHOCTM  CcOOBITUH B OmbITaX €  PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU COOBITUSAMHU
63 Onepanuu HajJ COOBITUSIMM: TIepeceyeHne, OOBbEIWHEHHE, MPOTHBOIOJIOXKHBIC
' coObITus. uarpammsl Ditnepa. @opmyiia ciaoxkeHus: BEposTHOCTEN
y VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BEpPOSATHOCTEH. JlepeBo  CiydallHOTO
' sKcriepuMenTa. @opmyia moiaHou BeposTHOCTU. HezaBucruMblie cOOBITHS
6.5 KomOunaropHoe mnpaBuio ymHOxeHus. lIlepecranHoBku u Qaxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HproToHa
bunapHblil ciayyailHbIi ONBIT (MCHBITAaHUE), ycmex M Heyaada. HesaBucumble
6.6 ucnbiTanus. Cepus HE3aBUCUMBIX HCHbITAHUKW 110 TniepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUI bepHyum
67 Cnyuaitnas BenuunHa. Pacnipenenenue BeposiTHOCTel. J{uarpamma pacrupeeacHusl.
' [Tpumeps! pacrpesiesieHnii, B TOM YKciie TeOMETpUIecKoe U OMHOMHAILHOE
11 KIIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEpUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTHYECKOE OKHUJAHUE,




JUCIIEPCHUS U CTaHJIAPTHOE OTKJIOHeHHWe. [IpuMepsl npuMEHEHUsT MaTeMaTHYECKOTO
O0XKMJaHUsA, B TOM YHUCJIE B 3aJa4yax W3 MOBCEIHEBHOM >XU3HU. MarteMarnueckoe
OXKHJIaHWE OWHAPHOM CIy4allHOW BEIWYWHBI. MaTeMaTH4eCKoe OXHUIAaHUE CYyMMBI
CIIy4alHbIX BEJIMUMH. MaTeMaTuuecKoe OXKUIAHUE U JUCIEPCUSl TEOMETPUUECKOTO

1 OMHOMHUAJIBHOTO pacIpeeIeHIH

3akoH OOJBIIKMX YHUCENl M €ro poJib B Hayke, Mpupoje u obiectBe. BriOopouHslii

5.2

METO/]T UCCIICIOBAHUIA

[Ipumepbl  HENpPepBIBHBIX ~ CIy4YaHbIX BenuuuH. [loHSATHE O TUIOTHOCTH
53 pacnpeneneHus. 3aaun, IPUBOSALINE K HOpMAJIIbHOMY pacnpenenenuto. [lonstue o

HOpPMaJIbHOM pacrpeieieHuI

IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI CPEJIHETO OBILEI'O OBPA3OBAHMUSI

Kon IIpoBepsiemble TPeOOBAHHSA K NPEAMETHBIM pe3yJIbTaTaM OCBOCHHS
MPOBEPsIEMOro OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMBbI CPeIHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnagenne meromamm J0Ka3aTeNbCTB, alrOPUTMaMU pEIICHHs 3ajady;
yMeHHe (OpMyIHpOBaTh U OINEPUPOBATH MOHATUSAMU: OIpEAEICHHE,
aKcuoma, TEOpEeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, 0KA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; IPUMEHSTh UX; YMEHHE (POpMyITUpOBaATH
0o0paTHOE M NPOTUBOIIOJIOKHOE YTBEpPXKJIEHHE, NMPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4YEeCKOW HWHAYKLUU;
IPOBOAMUTH  JIOKA3aTeJIbHBIE PACCYXACHHUS TPU pPELIeHUH 3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPaBUWIBHOCTb  PACCYKIEHUH; yMEHHE
ONEpUPOBATh MOHATUSMHU: MHOXECTBO, MOJAMHOXECTBO, ONEPALUU HaJ
MHOJKECTBAMH; YMEHHME HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui OIMCaHMsI peallbHbIX IPOLIECCOB U SIBJICHUI U MPU PELLICHUN
3ajady, B TOM 4HCJIE€ U3 JPYyruX Y4YeOHBIX IPEAMETOB; YMEHHE
OTIepUpOBATH MOHATHAMM: rpad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb W OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(1)bl IIpUu pCHICHUH 3a1a4

2 YMmenue OIICPHUPOBATL MOHATHUAMH: HATYypaJIbHOC YHCJIO, LCJIOC YHCJIO,




CTEIEHb C IIeJIbIM II0Ka3aTeleM, KOPEHb HaTypalbHOM CTENEHH, CTENEHb
C palMOHAJbHBIM  IIOKa3aTeleM, CTENeHb C  JIEHCTBUTENIBHBIM
HoKa3aTrejaeM, JOrapupmM 4HCIa, CUHYC, KOCHHYC M  TaHI€HC
HOPOM3BOJIBHOIO 4YHCJA, OCTATOK IO MOAYJIO, palMOHAIbHOE YHCIIO,
UPpPAlMOHAJIBHOE  YWCJIO,  MHOXXECTBA  HATYypaJbHBIX,  LEJBIX,
pallMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE MHCIIOJb30BaTh
NPU3HAKK JIEIMMOCTH, HAMMEHBIIWN OOLIM JeNIuTeNb M HauMEHbIlee
o01iee kpaTHOe, aNropuT™ EBKINMIA pU pelIeHuH 3aa4; 3HAKOMCTBO C
pa3IMYHBIMM  TNO3ULMOHHBIMM  CHUCTEMaMH  CUUCIIEHHS; yMEHHE
BBITNOJIHATh BBIUKUCICHHE 3HAYEHMH M IpPeoOpa3oBaHUsl BBIPAXKEHUH €O
CTEeNeHsAMH M Jiorapupmamu, mpeoOpa3oBaHus APOOHO-PALMOHATIBHBIX
BBIPQXCHUI; YMEHHE OIEPUPOBATH IOHATHSAMU: IOCIEI0BATEIBHOCTD,
apupmeTHyecKas nporpeccus, reoMeTpuyecKas IIporpeccus,
OecKkOHeuHO yObIBaloOIlas TeoMEeTpUYecKas IpOrpeccus; yMEHHE
3a/1aBaTh MOCJIEJIOBATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMIJIEKCHBIE YKCIIA, MOAYJb U apIYMEHT KOMILIEKCHOTO
yruciaa, (¢GopmMa 3aluCH  KOMIUIEKCHBIX 4ucell (reoMeTpudeckas,
TpUrOHOMETpUYecKass U  anreOpanyeckas); yMeTb IPOU3BOJHUTH
apudmeTnyecKkue AEUCTBUA C KOMIUIEKCHBIMH YHCIIaMU; HPUBOIUTH
IpPUMEpPBl  UCIOJB30BAaHUSA  KOMIUIEKCHBIX  YHMCEN;  OIEPUPOBATh
HNOHATUAMU: MaTpuua 2xX2 u  3xX3, onpenenurenb  MaTpULbL,

FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, WPPALMOHAIBHBIC,
NOKa3aTebHble, CTENEeHHBIC, JIOTapu(pMUYIeCKHe, TPUTOHOMETPUYECKHE
YPaBHEHH W HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIEpUPOBATH
HOHATHAMH: TOXJECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHHUE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpaBHEHUM M HEPAaBEHCTB, PAaBHOCUJIBHOCTh
YPaBHEHHI, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTh ypaBHEHHS,
HEPAaBEHCTBA U CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPUEMOB; pELIaTh
YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBl C IIapaMETPOM; IIPUMEHSATH
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JJI PEIICHUS MaTeMaTHYECKHX

3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTel HayKu U peanbHOM KU3HU

YMeHne onepupoBaTh MOHATUAMHU: GYHKIUS, YETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (YHKIMH, OTPAaHUYCHHOCTh (DYHKIIMHU, MOHOTOHHOCTH

GbyHKIMH, 3KcTpeMyM (GYHKIMH, HauOoJIblllee M HaMMEHbIIee 3HaYCHHS




GyHKIMHA Ha IPOMEXYTKE, HEMTPEephIBHAS (DYHKIIHSI, aCUMIITOTHI Tpaduka
GbyHKIMY, TIepBasi U BTOpas MPOU3BOHAS (DYHKIIMU, TEOMETPUUIECKUN U
¢u3nyecKkuil CMbICII TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh aCUMMTOTHI rpaduka (yHKIUH; YMEHHE
BBIYUCIIATH  TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOIO U
KOMIO3UIMKU (YHKIMI, HAXOIUTh ypaBHEHHE KacaTedbHOW K Tpaduky
GYHKIIMY; YMEHHE HaxXOIUTh MPOU3BOJHBIC AIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIOIb30BaTh MPOM3BOIHYIO JUISI HCCIENOBaHUS (DYHKITHIA,
HaXOAWTh HAWOOINBIINE M HANMEHbIINE 3HAYeHUS (YHKIUN; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAHMEM ammapaTa MaTeMaTHYECKOTO
aHaJM3a; TPUMEHSATh TMPOU3BOAHYIO I HAXOXKACHUS HAWIY4IIero
peleHusl B MPUKIAJHBIX, B TOM YHCJIE COMUAIBHO-DKOHOMHYECKUX H
bu3nYecKuX 3a1adax; HaXOUTh IUIOMIAAU U 00BEMBI (PUTYP C TOMOIIIBIO
WHTETpalia; MPUBOAUTH MPUMEPhl MATEMaTHYECKOTO MOJICTHPOBAHUS C

noMo1Ibio 1udpepeHnanbHbIX ypaBHEHUN

YMenue onepupoBaTh NOHATUAMU: Tpaduk GYHKIUM, oOpaTHas
GyHKLIMSA, KOMMO3UIMS (QYyHKUUHM, JUHEWHas (YyHKIMSA, KBaJpaTHYHAs
GyHKIMS, paioHaabHas byHKIHA, CTEIEHHAs GbyHKIHA,
TPUTOHOMETpUYECKHEe  (DYyHKIUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢yHKIMU, TOKa3aTedbHas u JorapudMuueckas (QYHKUUH; yMEHHUE
CTPOUTH TpadUKH H3YYEHHBIX (DYHKIMH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (GYHKIMH, UCTIONB30BaTh TPAPUKH IS U3yUSHHS POLIECCOB U
3aBUCHUMOCTEH, NP PEIEHUH 33134 U3 JIPYIMX YYeOHBIX MPEIMETOB U
3aJa4 U3 pealbHOW JKU3HU; BBIPaXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXITY
BeJIMYMHAMH; HCIIONIb30BaTh CBOMCTBa M rpaduku (QyHKIMHA 7S
pelleHNs ypaBHEHUH, HEPABEHCTB U 3aJa4 C MapaMeTpaMu; U300paxarhb
Ha KOOPAMHATHOW IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl pPa3HbIX TUIOB (B TOM YHCJE Ha
HPOIIEHTHI, I0JIM U YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpPaBICHUS JIUUYHBIMU U CEMEHHBIMU
¢dbuHaHCAMM); COCTaBISATH BBIPAXKCHHS, YPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBI IO YCJIOBUIO 3a/layM, HUCCJIEN0BaTh IOJYyYEHHOE pEIlIEHUE U
OLICHUBATh MPABJONOAOOHOCTh pPE3yNbTAaTOB; YMEHHE MOJAEIUPOBAThH
peaibHbIE CUTyallUd Ha SI3bIKE MAaTEeMaTHUKH;, COCTABIISTH BBIPAKEHUS,

YpaBHCHH, HCPABCHCTBA W WX CHCTEMbBI 110 YCJIOBHIO 3aJddu,




HCCIICOOBATh IIOCTPOCHHBIC MOACIM C HCIIOJB30BAHUCM alllapara

anreOpbl, UHTEPIPETUPOBATH MOIYUYSHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHIMU: cpefHee apudmeTudecKoe, Mearana,
HauOoJplllee W HAWMMEHBINEE 3HAYCHWs, pa3Max, JHUCIepCHs,
CTaH/JapTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMeHHE W3BIIEKATh,
UHTEPIPETHPOBATh WH(POPMAIIMIO, TMPEACTABICHHYIO B TaOnWIax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOWCTBA PeabHBIX POIECCOB U
SIBIICHUH; MIPEICTaBIATh HH(OPMAIIHIO C TIOMOIIBIO TAOIHUI] U TUATPaAMM;
UCCJIEN0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHHUEM
rpaguyeckux METONOB M  DIEKTPOHHBIX CPEACTB; Trpaduuecku
WCCJIEIOBaTh COBMECTHBIE HAOMIOJCHUS C TIOMOIIBIO JHarpaMm

paccerBaHMsI U TMHEWHOU perpeccuu

YMeHue onepupoBarb MOHATUSAMHU: CIYYaWHBIM ONBIT W CIy4allHOE
COOBITHE, BEPOSATHOCTH CIYyYaHOTO COOBITHSI; YMEHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHHEM TpaUUecKuX METO/IOB; IPUMEHITH
(bOpMyIIbI CIIOKEHUST U YMHOXKEHUS BEPOSTHOCTEH, (opMyiy MOIHOMN
BeposATHOCTH, hopMyiny bepHyinu, koMOuHAaTOpHBIE (PaKThl U POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pealbHBIX COOBITUH; YMEHHE OIepUPOBaTH
MOHATUSIMU: CITydaiiHas BEJIMYMHA, paclpeliesieHue BepPOSITHOCTEH,
MaTeMaTU4YeCKoe OXKHUJaHWEe, JAUCIEPCHUS W CTaHAapTHOE OTKJIOHECHHE
CIIy4aifHOH BENWYHMHBI, (YHKIUU pacrlpeiesieHuss ¢  IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTEIbHOTO W HOPMAJBHOIO pacHpeeICHHUI;
YMEHUE HCHOJb30BaTh CBOMCTBA M3YYEHHBIX paclpeAesieHuid s
pemieHust 3aaad; 3HAKOMCTBO C TOHATHSIMHU: 3aKOH OOJBIIUX YHCET,
METOJIbI BHIOOPOYHBIX HCCIEIOBAHUI; yMEHHE TNPUBOAUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJBINHMX YHCET B MPHPOJHBIX U OOIIECTBEHHBIX
SIBJICHUAX; YMEHHE ONEpUPOBATH MOHITUSMU: COUYECTAHUE, MEPECTAHOBKA,
YHUCII0 COYETAaHWM, YHUCIO TIePeCcTaHOBOK, OWMHOM HpIOTOHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIC (PAKTHI M paCCYy ACHUS IJI PEIICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NOJYYEHHBINA PE3YJIbTAT

YMeHne omnepupoBaTh IOHATUSMH: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIUVIa, IUIOCKHHA YIOJI,
JBYI'PAHHBIA yIoJ, TPEXIPAHHBIA YIroJ, CKPEIIMBAIOLIMECS IPSMBIE,
NapauIeJIbHOCTh U NEPNEHIUKYJIAPHOCTD MPSIMBIX M IUIOCKOCTEH, YIroj

MEXAY MNPSMBIMHU, YIOJ MEXKAY NPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY




IIJIOCKOCTAMHU, PACCTOAHUEC OT TOYKHU 0 IJIOCKOCTH, paCCTOAHUEC MECKIY
MMpAMBIMHU, pACCTOAHUC MCIKAY INIOCKOCTAMHA, YMCHUEC HUCII0JIL30BaTh IIPU
PEIICHNU 3aJja4 U3YYCHHBIC q)aKTBI U TCOPEMBI INIAHUMCTPHUU, YMCHUC
OOCHUBATL  Pa3MCPLI 00BEKTOB OKPYKaroUIero Mupa; CTPOUTH
MAaTeMaTUYCCKUEC MOJACIU C IMOMOMIIBIO TCOMCTPHUYICCKUX MOHATUU U

BCJIIMYHMH, p€IIaTh CBA3AHHBIC C HUMU IIPAKTHYCCKUEC 3aJa4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOHIAAb (PUTYphl, 00BbEM (UTYPBHIL,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEUEHHUE MHOTIOI'PAaHHUKA,
Ky0, mnapajuienenunen, NpusMa, OUpamuia, (urypa U HOBEPXHOCThb
BpallleHNs, LWIMHAP, KOHYC, IIap, cdepa, IIOMAab cepsl, MIONAIb
MOBEPXHOCTU NUPAMUJbI, MPU3MBI, KOHYyca, IWIMHApA, 00BEM Kyoa,
HIPSIMOYTOJIBHOTO TapajUIeNIeNuNea, MUPAMHUIbI, MPU3MbI, LUUIUHAPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHYca U LWJIMHIDA,
napajyieJIbHble OCH WJIM OCHOBAaHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacatomasicss cepsl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHMKa, N300pakaTb MHOTOIPAaHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAILlEHUs, UX CEYEHHUS], B TOM YHCJIE C IOMOIIBIO MIEKTPOHHBIX CPEACTB;
YMEHHE TPUMEHSATH CBOMCTBA T€OMETPHUYECKUX (UTYp, CAMOCTOSTEIEHO
dbopMynupoBaTh omnpeseNieHuss u3y4aeMbIX (GUTYp, BBIABUTATh THIOTE3bI
O CBOMCTBax W MpPHU3HAKAX T€OMETPHUECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OnpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp mo
pa3IMYHbIM TNPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOMOJIHUTENIbHBIC

MOCTPOEHUS
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VYmMmenne OICprUpoOBaTH IIOHATUAMMU. JOBHUKCHUEC B IMPOCTPAHCTBE,
napajuiebHbI EPEeHOC, CUMMETPUS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHue TOA00Ms, TOMO00HBIE (UTYpHI; YyMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIC (DUTYPBI, B TOM YHCJIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJb30BaTh T€OMETPUYECKUE OTHOIICHUS
NpU pEIICHWU 3a/1a4; HAXOJWUTh T€OMETPUYECKHE BEIWYHMHBI (JTUHA,
yToJ, Iomaab, 00bEM) MpU pelIeHHH 3afad W3 JPYTHX Y4eOHBIX
npeaMEeToOB U U3 peaJII)HOfI KN3HU, YMCHHUEC BBIYUCIIATH TCOMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJI, IUIOHaJb, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONIA/Ib
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, MWINHAPA, TUIOMAIb CHEpsI;
00bEM Ky0a, MPsIMOYTOJIBHOTO MapajuieNienuIesia, TUPaMHIbl, MTPU3MBL,

IWINHIpA, KOHycCa, Iapa, yYMEHHWE HaXOAWTh OTHOIIEHHE OO0BEMOB




o1I00HBIX puUryp
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YMeHue onepupoBaTh MOHATHAMU: MPSMOYTOJIbHAsI CUCTEMa KOOPAMHAT,
BEKTOpP, KOOPJIWHATHl TOUKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEICHUE BEKTOpa Ha 4YHCIO, pasjIoKEeHHe BEKTopa Io Oas3ucy,
CKaJsIpHOE TIPOU3BENICHUE, BEKTOPHOE TMPOU3BEACHHUE, YTOJN MEXIY
BEKTOPAMH;, YMEHHUE UCIOJIb30BaTh BEKTOPHBIA U KOOPIMHATHBIN METO]T
JUISL peuIeHHs] TeOMEeTPUYECKHMX 3aJad M 3ajad JpPYruxX Y4eOHBIX

IIPEMETOB
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YMmenue BbIOMpaTh TMOAXOAAIIMA METON Ui pEIIeHHs 3a/auu;
NIOHMMAHHE 3HAYMMOCTM MAaTEMAaTHUKH B UW3yYCHHH MPUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB M  SBICHWH; YMEHHE PpAacHO3HABaTh
IIPOSIBJICHUE 3aKOHOB MaTEMaTUKM B HCKYCCTBE, YMEHHE NPHUBOJUTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUHMCKOM U MHUPOBOHU

MaTE€MaTU4YECKON HayKU




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Kon

1 Yucna 1 BBIYUCICHUS

1.1 Harypanbnbie u nenbie ynucina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCEI

1o Panmonanbupie uucina. OOBIKHOBEHHbIE U JIECATUYHBIC ApOOM, MPOLIEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmeTnaecKkuMu
' KOpHSIMU HAaTypaJIbHON CTEIIEHU

L4 Crenensb ¢ 1enbM nokaszateneMm. CTeneHp ¢ palMOHAIBHBIM MToKa3aTesneM. CBONCTBa
' CTENEHU

s CuHyC, KOCHMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuynble 1 HaTypajgbHbIE JOrapudMbI

JleiicTBuTenbHble 4ucia. ApHPMETHUECKHE ONepalud ¢ JeHCTBUTEIbHBIMU
1.7 gucnamu. [IpubnukEHHBIC BRIYUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKA U OLICHKA
pe3yapTaTa BEIYUCICHUN

1.8 [IpeoOpazoBanme BhIpaXKEeHUH

1.9 KommiekcHbie uncna
2 VYpaBHEHHUs U HEpABEHCTBA

2.1 Lenple 1 1poOHO-pallOHATBHBIE YPaBHEHUS

2.2 HppanuoHaibHble ypaBHEHUS

23 Tpuronomerpruyeckue ypaBHEHUS

24 [Toxa3zaTenbHbIE U JTOTapUPMUUYECKIE YPAaBHECHHS

2.5 [enpie 1 1poOHO-paOHATBHBIE HEPABEHCTBA

2.6 HppanmonanbHpie HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOoTapUMUYECKIE HEPABCHCTBA

2.8 TpuronomeTpryeckre HEpaBeHCTBA

2.9 CucrteMbl 1 COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu




2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTpUILIbI
3 OyHKIMU U Tpaduku
11 OyHK1UA, cnocoOsl 3amanus (QyHkuu. ['paduk dyskmuu. B3zaunmao oOpaTHBIE
' ¢ynkuuu. YétHeie u Heu€THBIC QyHKIMU. [leproanueckue GpyHKINHA
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWid ¢GyHkiouu. Hymm  QyHKIum.
19 [TpoMeXyTKM  3HAaKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTU  (DYHKIIHH.
' MakcumymMbl 1 MHHUMYMbI ¢GyHKknud. HaumOoinbllee M HavMeHbIEE 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
33 CrenenHas (GyHKOMsS C HaTypajdbHBIM W IEJbIM ToOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS /-0l CTENECHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oka3zarenbHas u norapudmMudeckas GyHKIUU, X CBOHCTBA U TpaduKu
16 Touku paspeiBa. AcuMmMnToThl rpaduxoB Qynkuumii. CpoiicTBa  (QyHKUUH,
' HENpPEepBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEHLHOCTEHN
3.8 ApudmeTrnueckas u reomeTpudeckas nporpeccun. DopMyiia CI0KHBIX POLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajimsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMEHTApHBIX QYHKIUN
[IpumeHeHne mNPOU3BOAHON K HCCIEIOBAHUIO (YHKUMI HAa MOHOTOHHOCTH U
4.2 AKCTpeMyMbl. HaxoxaeHne HauOoNbIIero ¥ HaUMEHBIIETO 3HA4YeHUs (pyHKIMH Ha
OTpE3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHoOkecTBa U JOTHKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBaMHu. [{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpust
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu




7.4

Tenau IMOBCPXHOCTHU BpallICHUSA

7.5

KOOpI[I/IHaTBI " BCKTOPLIL




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

1. Maremaruka: anre6pa U Hadana MaTeMaTHYECKOIO aHAIM3a, TeOMeTpHs. Anrebpa M Hayana
MaTeMaTudeckoro ananmsa. 10-11 xmacc./- Amumon IILA., Komsrma FHO.M., Tkauesa M.B.

u npyrue; Ilpocsemenne,2025

2. Aranacsu JI.C., bytry3o B.®., Kagomuer C.b. u nmp. Marematuka: anreOpa W Hadajia
MaTeMaTH4ecKoro anamm3a, reomerpus. ['eometpusa. 10-11 xn. bazoBblit u yriayOnéHHBIM
ypoBHaH. M.: [Ipocsenienue,2025

3. Marematuka. BeposTHOCTh M cTaTHCTHKA. 7-9 Kiacchl: 0a30BbIH YpPOBEHb: YYEOHMK: B 2

gacTsax/ W.P. Beicoukuii, .B. Slmenko; moa.pen. M.B. Smenko.- Mocksa: IIpocsemienue, 2023

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

N3zyuenne reometpun B 10-11 kiaccax: Meron.pekomenganuu K yue6.: Ku.ums yuanrtens/C.M.

Caaxsn, @.B. byty3oB-M.: [Ipoceemenue, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/ - Poccuiickas 3nexkTpoHHas KoiIa
"] http://school-collection.edu.ru — kosutekIus 06pa3oBaTEIbHBIX PECYPCOB;
1 InternetUrok.ru - BUzeo ypoku;
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