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[NHOACHUTEJIBHAA 3AIINMCKA
OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O IIPEAMETA «MATEMATHUKA»

MopenbpHas CHUHXpPOHHM3WpOBaHHasi pabouas mporpamMma 0a30BOTO W yriyOJIEHHOTO H3y4YEHUS
npeamera «Marematuka» B 10 - 11 kjacce pa3paboTaHa perHOHAIBHBIM —y4eOHO-METOIUYECKUM
00BbEeIMHEHHEM YYMTEIeH MAaTeMAaTUKU TOCYJapCTBEHHOTO OIOJKETHOTO YUPEXACHUS JONOJHUTEIBHOTO
npodeccuoHanbHOro 00pazoBanus Camapckoit o6macTi «HOKHBINH PeCypCHBIN IIEHTPY.

JlanHast mporpamMma peanusyeTcsl B Kjlaccax, e peaiusyercss MyJabTUIPOGUIbHBINA yUeOHbIHN IJIaH.
B paznene «Temarnueckoe miiaHupOBaHUE» COAEpKAHUE 00YUEHHS] CHHXPOHU3UPOBAHO IS MapajieIbHOIO
U3y4eHHs OO0yJalolmUMHCS TpeAMeTa Kak Ha 0a30BOM, Tak M Ha YriayOiieHHOM ypoBHe.TemaTtuyeckoe
IUIAHUPOBaHME COCTABJIEHO MO Yy4eOHBIM KypcaMm «AinreOpa M Hayajla MaTeMaTUYeCKOro aHajau3a» H
«I"eometpusi». Yuebnnlii kypc «BeposTHOCTh U CTAaTUCTUKa» HE MOXKET ObITh CHHXPOHHU3MPOBAH, TaK Kak
MMEET pa3Hoe MPeMETHOE COJepKaHUE, KOTOPOE U3ydaeTcsl B 00beMe OIMHAKOBOTO Y4€OHOTO BPEMEHH.

CunxXpoHU3MpOBaHHAs paboyas mporpamMma 1o ydeOHOMy mpeamery «MaTematuka» 0a30BOTO U
yrnyonéuHoro ypoBHs i oOywatommxcsi 10-1lkmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAApTa CpeaHero oliiero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPAAMIMIA POCCHIICKOTO
obpazoBanus. [Iporpamma paspaborana Ha ocHoBe DenepaabHON 00pa30BaTEIBbHON MPOTPaMMBI CPEITHETO
obmero obpazosanus [Ipukaz Munuctepcrsa npocpemienus: Poccuiickoit @enepamuu ot 18.05.2023 Ne 371
"O6 yrBepkaeHuu (¢enepanbHOii 00pa3oBaTeNbHONM MPOrpaMMBEI  CpeaHero obmiero oOpa3oBaHus"
(BapeructpupoBan 12.07.2023 Ne 74228). Peanuzanus nporpaMMmbl 00ecliedHBaeT OBJIaJICHHUE KIFOUEBBIMU
KOMIETEHIUSIMH, COCTABJISIIOIIMMU OCHOBY JUIsl CAMOPA3BUTHUSL U HETIPEPHIBHOTO 00pa30BaHUs, 1IEIOCTHOCTD
OOLIEKYIBTYPHOT0, TMYHOCTHOT'O U TIO3HABATEILHOTO PA3BUTHS TMYHOCTH 00YUarOIIHUXCS.

B paboueii mporpamme ydTeHBl uaeH W ToJjoxeHus «KoHIenmuu pa3BUTHS MaTEeMaTHYECKOTO
oOpaszoBanusi B Poccuiickoit ®denepanum». B coOTBeTCTBUM C Ha3BaHHWEM KOHLENIMM MaTeMaTH4eCKOe
oOpa3oBaHue JOJDKHO, B YAaCTHOCTH, peliaTh 3afady oOOeCredYeHHs HEOOXOAMMOro CTpaHe Yucia
BBIITYCKHUKOB, MaTeéMaTH4eckasi MOJrOTOBKAa KOTOPBIX JOCTATOYHA JJIsi MPOAOJDKEHHUS 0Opa3oBaHUS 110
Pa3IUYHBIM HAIPaBJICHUSM, BKJIIOYAs IPENolaBaHie MaTEMaTUKH, MaTEMaTUUYECKUE UCCIIEOBaHUs, paboTy
B chepe HMHGOPMAIMOHHBIX TEXHOJOTHHA M Jp., @ TaKKe OO0ECIeYeHHUs IS KaXJ0Tro 00ydaromerocs
BO3MO>KHOCTH JTOCTH)KEHUSI MAaTEMaTHYECKON MOJATOTOBKH B COOTBETCTBUU C HEOOXOJIUMBIM €MY YPOBHEM.
HimeHHO Ha pelieHne STUX 3a/1a4y HalleJeHa padoyas mporpamma yriayon€HHOTO ypOBHS.

B snoxy nudposoii Tpanchopmaru Bcex cdep YeToBEeUECKON ASATEIHPHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleil MaTeMaTHYeCKON MOATOTOBKU. DTO 00YCIOBIEHO
TEM, YTO B HAIIM JIHU PACTET YUCIIO CIELUANBHOCTEH, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NPHMEHEHHEM
MaTeMaTUKU: U B c(hepe SKOHOMUKH, U B OU3HECE, U B TEXHOJIIOTHYECKUX 00JIacTAX, U aKe B TyMaHUTAPHbIX
chepax. Takum oOpa3zom, Kpyr oOy4arommxcs, Ais KOTOPbIX MaTeMaTHKa CTaHOBHUTCA 3HAYUMBIM
npeaMeroM, (GyHIaMEeHTOM oOpa30oBaHUs, CYILIECTBEHHO pacuupsieTcs. B Hero BXOAST HE TOJBKO
oOyyJaronuecs, TUIAHUPYIONIUE 3aHUMATbCs TBOPYECKOM U UCCIEAOBATENIbCKOM paboToit B obiactu
MaTeMaTUKH, HTHPOPMATUKH, QU3NKH, SKOHOMHUKH U B IPYTUX 00JIACTSAX, HO M T€, KOMY MaTeMaTHKa HyXHa
JUIS UCTIOJIb30BaHUs B Mpodeccusix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEl.

[lpuxnanHas 3HAYMMOCTP MAaTeMAaTUKH OOYCIOBIIEHA TeM, 4YTO €€ MpPeIMeTOM SBISIOTCS
(dyHIaMEHTaIbHBIE CTPYKTYPHI HAIIETO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJMYECTBEHHBIE OTHOIICHMUS,
(yHKIMOHANIBHBIE 3aBHCHUMOCTH M KAaTETOPHM HEOINPEJeNEHHOCTH, OT MPOCTEHIINX, yCBAaMBaeMbBIX B
HETOCPECTBEHHOM OIIBITE, O JOCTaTOYHO CIIOKHBIX, HEOOXOAMMBIX I pa3BUTHS HAYYHBIX U
TEXHOJOTMYECKNX uei. be3 KOHKpPEeTHBIX MAaTeMAaTUYECKUX 3HAHHWM 3aTPYyIHEHO MOHWMAaHUE MPUHIIUIIOB
YCTPOMCTBA W HCIOJb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE M MHTEpHpeTanus pa3HooOpa3zHOIl
COLIMAJIBHOM,  AKOHOMHYECKOH, monutudeckod  uHpopManuu, Manodp¢peKTuBHA  IOBCEIHEBHAs
NpaKkTU4ecKas JesTeIbHOCTh. Bo MHOrMX cepax mpodeccHoHaNbHOU AESITEIbHOCTH TPEOYIOTCS YMEHHUS
BBINOJIHATh PACUYETHI, COCTAaBJIATH AJTOPUTMBI, MPUMEHSTH (OPMYINbI, MPOBOJUTH TE€OMETPHUECKHUE



U3MEPEHUs] U TIOCTPOCHHUsS, YUTaTh, 00padaThIBaTh, MHTEPIPETUPOBATh M MPEACTABIATh MH(POPMALUIO B
BHUJI€ TaOIUII, AMAarpaMM 1 rpauKoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHBIX COOBITHH.

OnHOBpEMEHHO ¢ paciiupeHueM chep NMPUMEHEHUS MaTeMaTUKU B COBPEMEHHOM OOIIecTBE BCE
Oosiee Ba)XKHbIM CTAHOBUTCS MAaTE€MaTHYECKHHM CTHUJIb MBIIUICHUS, MPOSIBIAIOIMUICS B ONpPEeIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mporecce u3ydeHus MaTeMaTHKH B apceHal MPUEMOB M METOAOB MBIIUICHUS
YeNoBeKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKLUS WU JEAyKIWs, 0000mIeHHEe M KOHKPETH3aIus,
aHalM3 M CHUHTe3, Kiaccuukauus M cucTeMmarusanus, alOcTparupoBaHue u aHaorus. OOBEKTHI
MaTeMaTUYECKHUX YMO3aKJIIOYEHUH, MpaBUiIa WX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHX
MOCTPOEHUH, CITIOCOOCTBYIOT BBIpaOOTKE yMEHHUs (GOpMYIHUPOBaTh, 00OCHOBBIBATH U JOKA3bIBATh CYXICHUS,
TEM CaMbIM (OPMHPYIOT JIOTUYECKHH CTHJIb MBIIUICHHUS. Bemymias poib NMpPUHAMJICKUAT MATEMAaTHKE B
(OpPMHPOBAHNN ANITOPUTMUYECKONH KOMIIOHEHTHI MBIIIICHUS W BOCHHTAHUM YMEHHUH JEWCTBOBATH IO
3aJlaHHBIM AJITOPUTMaM, COBEPLICHCTBOBATh M3BECTHBIE M KOHCTPYHUpPOBATh HOBbIE. B mporecce pemieHus
3aJjad — OCHOBBI JUIsl OpraHM3alluy y4eOHOM JesTeIbHOCTH Ha YpPOKaX MaTeMaTUKU — pPa3BUBAIOTCS
TBOpYECKAsl U MPUKJIAIHAS] CTOPOHBI MBIIUIEHUS.

OOyueHne mareMaTHKe Ha€T BO3MOXKHOCTh Pa3BUBATh y YUYAIIMXCS TOYHYIO, PAlMOHAIBHYIO WU
UHPOPMATUBHYIO pe4Yb, yMEHHE OTOMpaTh Hauboyiee TMOAXOJIIME SA3BIKOBBIE, CHUMBOJIHYECKHE,
rpadudeckue CpeacTBa A BBIPAKCHUS CYXKIECHUHN U HATJISITHOTO UX MPEICTaBICHUS.

Heo6xonuMbpIM KOMIIOHEHTOM 0OLIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHMM SBJSIETCA oOliee
3HAKOMCTBO C METOJaMHM MO3HaHMS EHCTBUTEIBHOCTH, IPEJCTABICHUE O IPEMETE U METOJIe MaTEMAaTHKH,
€ro OTIMYMSIX OT METOJOB E€CTECTBEHHBIX W TYMAaHHUTApHBIX HAayK, 00 OCOOCHHOCTSX NPUMEHEHUS
MaTEeMaTUKH Ui peIIeHUs] HAy9YHBIX U MPHUKIAAHBIX 3a/1a4. TakuM oOpa3oM, MaTeMaTH4ecKoe 00pa3oBaHHe
BHOCHUT CBOH BKJIaJ] B pOpMUpOBaHUE 0OIIEH KyJIbTYphl YETIOBEKA.

N3yuenne MaTeMaTHKH CIIOCOOCTBYET 3CTETUUECKOMY BOCIIUTAHHUIO YEJIOBEKA, IOHUMAHUIO KPACOTHI
U U3AIIECTBA MAaTEeMAaTUYECKHX PACCYXICHUH, BOCIHPHATHIO TEOMETPUYECKHX (OPM, YCBOCHHUIO HICH
CUMMETPHH.

HEJIN U3YUEHUA YUEBHOI'O ITPEJIMETA «MATEMATHUKA»
[TpuoputerHeiMu nessiMu 00yueHust MmaremaTuke B 10—11 kinaccaxkak Ha 6a30BOM, Tak U Ha yriIyOJeHHOM
YPOBHSIX SIBJISIOTCS:

— (QopMupoBaHUE LEHTPAJIBHBIX MAaTEMaTHYECKUX TMOHATHI (YHUCIO0, BEJIWYMHA, TE€OMETpUYecKas
¢urypa, TniepeMeHHas, BEpPOATHOCTb, (YHKIHUSA), OOCCIECYNBAIOIUX IPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTEMAaTHYECKOTO 00pa30BaHUsl 00YJAIOIIUXCS;

— MOJBEACHHUE YYallUXCs Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSA3M MaTEMaTHKU U
OKPY’KaIOIIEer0 MUpPa, MIOHUMAHNE MAaTEMAaTUKU KaK 4acTH OO0ILEeH KyIbTyphl YeJIOBEUECTBA;

— pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM  ydalMxcs, TO3HaBaTEeIbHOU
AKTUBHOCTH, MCCIIEJOBATEIbCKUX YMEHHMM, KPUTHUYHOCTH MBILUICHHS, HMHTEpeca K H3YyYCHHUIO
MaTEMaTHKH;

— (opmupoBaHre (QyHKIMOHAIBHOW MaTEeMaTHYECKOH TIpaMOTHOCTH: YMEHHUs  paclo3HaBaTh
MaTEeMaTUYECKHUE aCHEKThl B PEAJIbHBIX KU3HEHHBIX CUTYallUAX U IPU M3YYEHUU JIPYTruX y4eOHBIX
NPEIMETOB, TPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (GopMynupoBaTh HX Ha S3BIKE
MaTEMaTUKd U CO3/1aBaTb MaTEMATUYECKUE MOJEIHU, INPUMEHITb OCBOEHHBIM MaTeMaTUYECKUMN
annapar JUisl PelIeHUs IPAKTUKO-OPUEHTHUPOBAHHBIX 3a]ad, HWHTEPIPETUPOBATH U OLEHUBATh
IIOJIyYEHHBIE PE3YIbTaTHI.

OcHoBHblE JMHMU cojaepxaHHus Kypca matematuku B 10—11 kmaccax: «Uucna W BBIUMCICHHSY,
«Anrebpay («AnreOpandeckre BBIPOKCHUSN», «YpaBHEHUS W HEpaBEHCTBa»), «Hadaia MaremaTHdeckoro
aHanuza», «l'eomerpus» («['eomerpuueckue ¢GUIypsl U HX CBOWCTBay, «V3MepeHHE TIeOMEeTpUYECKUX
BEIMYMHY»), «BeposTHOCT M cTaTucTHKa». JlaHHbIE JIMHUM pa3BUBAIOTCA MapajUIeNbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJJHAKO HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM KOHTAaKTe U
B3aumojeiicTBul. Kpome 3Toro, mx oObeaUHSET JOrMueckas COCTaBJSIoUIasl, TPAAULMOHHO MpUCYIIAs



MaTeMaTHKe W TPOHHU3BIBAIONIAS BCE MAaTEMaTHYECKHE Kypchbl M COJAEpXKATelbHbIC  JIMHUU.
CdopmynupoBanHoe B DenepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEIHEro OOIIero
o0Opa3oBaHusi TpeOOBaHUE «BIAJIEHUE METOJAMM JOKAa3aTeNbCTB, alTOPUTMAMU pEUICHHs 3a/ady; YMEHHE
dbopMynupoBaTh OIpeneNeHUsl, AaKCUOMBbl M TEOPEMbl, NPUMEHSATh HX, HPOBOJUTH JOKa3aTelIbHbIE
paccyXJIeHUsl B XOJ€ PEIICHUs 3a/lay» OTHOCHUTCS KO BCeM KypcaM, a (popMHupoBaHHE JJOTUYECKUX YMEHUMN
pacnpezensieTcs o BceM rojaMm oO0ydeHHs Ha YpOBHE CPEIHEro 00IIero oopa3oBaHusl.

MECTO YYEBHOI'O [IPEZIMETA «MATEMATUKA» B YYEBHOM IUTAHE

B coorBerctBun ¢ ®enepanbHbIM TOCYAapCTBEHHBIM O0pa30BaTEIbHBIM CTAaHAAPTOM CPEIHETO
oOmiero oOpazoBaHusl MaTeMaTHKa SIBJsETCS 00A3aTENbHBIM MPEIMETOM Ha JJaHHOM YPOBHE OOpa30BaHMS.
Hacrosimeit paboueii mporpamMmoii mpeaycMaTpuBaeTcs U3ydyeHue ydeOHoro mpeamera «MaremaTtuka» B
paMkax TpEX YUeOHBIX KypcoB: «Airebpa W Hayala MaTeMaTHUYECKOro aHanuza», «l eoMeTpus»,
«BeposiTHOCT U cTaTUCTUKa». POPMUPOBAHUE JIOTUYECKUX YMEHUI OCYIIECTBIIAECTCA Ha MPOTSKEHUH BCEX
JeT 00y4yeHHs B CTapllel IIKOJe, a IEMEHTHI JIOTUKH BKJIIOUAIOTCS B COJIEpKaHME BCEX Ha3BaHHBIX BBIIIE
KYpCOB.

OCHOBHBIMM JIMHUSMHU cojepkaHuss MareMatuku B 10-11 kiaccax sBmstoresa: «Uucena wu
BBIUUCIICHUS», «Anredpa» («Anredpanueckue BbIpaXEeHUs», «YpaBHEHUS W HepaBeHCTBa»), «Hauama
MaTemMaTHueckoro ananmza», «['‘eometpus» («I['eomerpuueckue ¢GuUrypsl U HX CBOWCTBa», «l3Mepenue
FeOMETPUYECKUX Belu4uH»), «BepostHocTs U cratuctuka». Conep)kareiabHble JIMHUU Pa3BUBAIOTCS
napajieNbHO, KaKIasi B COOTBETCTBUU C COOCTBEHHOH JIOTMKOMN, OJTHAKO HE HE3aBHCHMO OJ[HA OT JPYTOi, a
B TECHOM KOHTAaKTe M B3auMojeiicTBuu. MX oObeAMHAET JOTHMYecKas COCTaBISIOMAs, TPaAHIIMOHHO
IpUCYyIlass MAaTeMaTUKE M IPOHMU3BIBAIOIIAs BCE MAaTEMATHYECKUE KypChl M COJEp)KaTesIbHbIE JIMHHU.
ChopmynmupoBannoe B ®I'OC COO TpeboBaHHMEe «BIaJCHUE METOJAMH JI0KA3aTEIbCTB, AJITOPUTMAMH
pelieHus 3a1a4y, ymeHue (GopMylnupoBaTh OINpeAeNeHUsl, aKCHOMbI U TEOPEMBI, IPUMEHATh UX, MPOBOJIUTH
JIOKa3aTeNbHbIE PACCY)KJIEHUS B XOJ€ pEIIeHUs 3aJau» OTHOCHTCI KO BCEM Y4YeOHbIM Kypcam, a
¢dbopMHpOBaHHE JOIMYECKHUX YMEHHUI pachpenensercss Mo BCeM TrojaM oOydeHHs Ha YPOBHE CpEIHEro
o01mrero oopa3oBaHus.

B yueOHOM maHe Ha u3ydeHwe MaTteMatwmkd B 10—11 kiaccax oTBOAUTCS 5 y4eOHBIX YacoOB B
Heslero Ha 0a30BOM YpOBHE B TEUEHHE KaXKAOTO roja ooydeHwus, Bcero 350 yueOHBIX 4acoB, U 8 y4eOHBIX
Y4acoB B HEJEIIO Ha YIITYOJICHHOM YPOBHE B TEUEHHUE KaXKIO0ro rojia o0ydeHus, Bcero 560 yueOHbIX 4acoB.



IUTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YUEBHOI'O IIPEJIMETA «MATEMATUKA»
OcBoenne yuyebHoro mpeamera «MaTemaTHKa» AODKHO OOecmeunBaTh JOCTHKEHHUE Ha YPOBHE
cpenHero oOmero o0pa3oBaHUS — CIEAYIOIIUX JIMYHOCTHBIX, METANpeAMETHbIX U  MPEeIMETHBIX
00pa30oBaTENbHBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE ~ pe3yibTaThl OCBOCHUS  MpOrpaMMbl  ydeOHOro mpenmera  «MaTeMaTuKay
XapaKTepU3yTCA:

I'paxxnaHcKoOe BOCIIUTaHHUE:

c(OpPMUPOBAHHOCTBIO TPAXIAHCKOW MO3UIMH O0YyYarOUIerocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YIeHa POCCUMCKOro O0OIecTBa, NPEICTaBICHHEM O MaTEeMaTHYECKMX OCHOBAaX (DYHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHM, MpOLUEAYp I'Pa)kJaHCKOro oOIiecTBa (BbIOOPHI, OMPOCH U Np.), YMEHUEM
B3aMMOJICHCTBOBATD C COLIMATBLHBIMU HHCTUTYTaAMH B COOTBETCTBUU C X (QYHKIIUSIMU U HA3HAUCHUEM.

[TatproTHyeckoe BOCIUTaAHUE:

c(OpPMUPOBAHHOCTHI0 POCCUNCKOM TpakIaHCKOM HIAEHTUYHOCTH, YBa)KEHHUS K MPOLUIOMY U
HACTOSAIIEMY POCCHUMCKOM MAaTEMAaTHKH, UEHHOCTHBIM OTHOLIEHHEM K JIOCTMXKEHHSIM POCCUUCKUX
MaTE€MAaTUKOB M POCCUHCKOW MAaT€MaTHYECKOW IIKOJbI, K HCIIOIb30BAHUIO 3TUX JOCTHKEHHH B JPYruUx
HayKaX, TEXHOJIOTHUAX, Cpepax SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapojna; c(hopMHPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, ATUYECKOIrO IOBEACHMSI, CBA3aHHOTO C IPAKTUYECKUM IPUMEHEHMEM JIOCTH)KEHUN HAyKu U
JeSITeIbHOCTBIO YUEHOTI0; OCO3HAHUEM JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOHUMBOTO OYyyIIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETHMYECKUM OTHOIIEHHEM K MHpPY, BKIIOYas JCTETUKY MaTeMaTUYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEIICHUMN, PACCYKIEHUI; BOCIPUUMYHMBOCTBIO K MaTEMaTHUECKUM aCTEKTaM Pa3IU4YHBIX
BUJIOB UCKYCCTBA.

®u3znyecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHI0 yYMEHHUS MPHUMEHSTh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3J0pOBOr0 H
Oe3zomacHOro oOpa3a JKH3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0pOBbIO  (310pOBOE
NUTaHuE,COANaHCUPOBAHHBIA PEXUM 3aHATUH M OTAbIXA, peryisipHas (Qu3nueckass aKTHBHOCTD);
(U3NIECKOTO COBEPIICHCTBOBAHNS, P 3aHATUSAX CIIOPTUBHO-030POBUTENBFHON 1€ATEIBHOCTHIO.

TpynoBoe BociuTaHHE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOJIOOUS; MHTEPECOM K Pa3IU4HbIM cdepam
npoecCHOHAIbHOM JesTeNIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSIMH, YMEHUEM COBEpIIATh
OCO3HAHHBII BBIOOp Oymymielt mnpodeccu W peaan3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE IIJIaHbI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaT€MaTHYECKOMY OOpa30BaHMIO M CaMOOOpA30BAHUIO HAa MPOTSKEHUH
BCEM J>KM3HU; FOTOBHOCTBIO K AKTHUBHOMY YYAacTHIO B PEIICHUM NPAKTUYECKHUX 3a7ad MaTeMaTHYECKOM
HaIIPaBJIECHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO 9KOJIOTMYECKON KYJIBTYPBI, OHUMaHHUEM BIIUSTHUS
COLIMAIIBHO-D)KOHOMUYECKUX IPOLECCOB HAa COCTOSHUE NPUPOAHOW M COLUAIBHOM CpeEnbl, OCO3HAHHEM
IJ100aJIbHOTO XapakTepa dKOJIOTHYECKUX MpoOiieM; OpUeHTAIe Ha MPUMEHEHHEe MaTeMaTHUECKUX 3HAHUI
JUTSL pelIeHus 3aJ1a4d B 00JIaCTH OKpY»Karouleil cpebl, IIIaHUPOBAHUS TIOCTYNKOB U OIIEHKU MX BO3MOKHBIX
MOCJIEACTBHM ISl OKPYKAOLIEN CPEIBI.

IlenHOCTH HAyYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
U OOILIECTBEHHOW MPAKTUKH, TIOHMMaHHEM MAaTeMaTUYeCKOM HayKh Kak cdepbl YelIoBeYeCKOM
NEeSATENbHOCTH, 3TAloB €€ Pa3BUTHS M 3HAYUMOCTU JUISl Pa3BUTHS IMBWIM3ALMM; OBJIAJACHHEM S3bIKOM
MaTEeMaTHUKU U MaTeMaTU4YECKOW KyJIbTYpOW KakK CpPEJACTBOM IO3HAHUS MUpPA; TOTOBHOCTBIO OCYHIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENbHOCTh MHINBUYaJIbHO U B TPYIIIE.



METAIIPEJMETHBIE PE3VYJIbTATBI

MeTtanpenMeTHble pe3ylbTaThl OCBOCHHUS TPOTpaMMbl  yuyeOHOro mpenmera «MareMaTHKa»
XapaKTEepU3yIOTCAd OBJaJCHUEM YHUBEPCAJIbHBIMU TO3HABATEIbHBIMU JIE€MCTBUSIMHU, YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMH JI€CTBUSIMU, YHUBEPCAIbHBIMH PEryISTUBHBIMU JEHCTBUSIMHU.

1) YHuBepcalbHbIE TIO3HABATENIbHBIC JIEHCTBUA, oOOecrednBaloT (OpMHpPOBAHHE 0a30BBIX
KOTHUTHBHBIX TIPOIECCOB 00YYAIOMINUXCS (OCBOCHUE METO/IOB TIO3HAHMS OKPYKAIOIIETO MHUPA; MPUMEHEHUE
JIOTUYECKUX, UCCIIEIOBATEILCKUX ONEpalnii, YMEHUI paboTaTh ¢ uHpopMaImeii).

bazoBble mornyeckue neMCTBUS:

— BBIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKM MATEMaTHUYECKHX OOBEKTOB, MOHSITHIA,
OTHOIICHUH MEXIy TMOHATUAMU; (GOPMYIUPOBATH  OMpENeNCHUs  MOHITHH;  YCTaHABJIMUBATH
CYIIECTBEHHBIM TPHU3HAK KiIacCHU(PUKAIMK, OCHOBAHHUS [JIi OOOOIIEHWS W CpaBHEHHUS, KPUTEPUHU
MIPOBOJIUMOT0 AHAJIN3A;

— BOCIPUHUMATh, (OPMYITUPOBATH M MPEOOPA30OBBIBATh CYXKICHUS: YTBEPAUTEIIbHBIC U OTPUIIATEIbHEIE,
€MHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

— BBIBISITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEYHs B (aKTax, IaHHBIX,
HAOMIOIEHUSAX M YTBEPXKACHUAX; TNpenIaraTb KPUTEPUU IS BBISIBICHHUS 3aKOHOMEPHOCTEH U
[IPOTUBOPEYMHIA;

— JIeNaTh BBIBOJBI C UCMOJIb30BAHMEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX W MHIYKTHUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUEHH M0 aHAJIOTHH;

— MPOBOJUTH CAMOCTOSITENIBHO JOKa3aTeIbCTBA MaTEMaTHUYECKUX YTBEPKACHHHM (MpsiMble H  OT
MIPOTUBHOT0), BEICTPAaUBaTh ApryMEHTAINIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPBI;

— 00OCHOBBIBaTh COOCTBEHHBIE CYK/ICHHUS U BBIBOIBL;

— BBIOUpATh croco0 penieHus yueOHOH 3a7aun (CpaBHHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATH
Han0oJiee MOAXOIAIINN C YIETOM CaMOCTOSITEIHHO BBIZICTICHHBIX KPUTEPHER).

ba3zoBeie nccienoBaTebCKUe NEHCTBUS:

— WCIOJIb30BaTh BOMPOCHI KaK HMCCJIEIOBATEILCKUI HHCTPYMEHT IO3HAHUS; (HOPMYIUPOBATH BOMPOCHI,
duKcHUpyroue MPOTUBOPEUHNE, MPOOIEMY, YCTAaHABIMBATH HCKOMOE M JaHHOE, (POpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIUI0, MHEHUE;

— TIPOBOJIUTH CAMOCTOSITEIbHO CIJITAHUPOBAHHBIM SKCHEPUMEHT, HCCIECIOBAHUE MO YCTAHOBJIEHUIO
0COOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SBIEHUS, MPOIEcCca, BBIIBICHHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMu, SIBJICHUSIMH, [TPOLIECCaMU;

— CaMOCTOSITENTFHO (hOPMYIHUPOBATH 000OIIEHUS U BBIBOABI MO pPe3yabTaTaM MPOBEIEHHOTO HAOIIOACHHUS,
MCCIIEIOBaHMS, OLICHUBATh JJOCTOBEPHOCTD MOTYYEHHBIX PE3YIbTATOB, BBIBOJIOB U 0000IICHUH;

— IPOTHO3MPOBATh BO3MOKHOE PA3BUTHE IPOLIECCA, a TAK)KE BBIIBUTATH MPEANOJIOKEHUSI O €r0 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

PaGora ¢ unpopmarmeit:

— BBIABIATh Je(UIUTE HHPOPMAIUH, IaHHBIX, HEOOXOIUMBIX JUIsI OTBETa HAa BOIPOC W IS PEIICHUS
3a/Ja4u;

— BBIOMpaTh WHGOPMAILIMIO U3 HCTOYHHMKOB PA3IMYHBIX THUIIOB, aHAIW3UPOBATh, CHUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATh HH(DOPMAIIMIO PA3TUYHBIX BUOB U (POPM MpeaCcTaBICHUS;

— CTPYKTypHpOBaTh HWHGOpMalMIO, TMPEACTaBIATh €€ B pa3dUYHbIX Qopmax, HIUTIOCTPUPOBATH
rpadudecKy;

— OLIEHUBATh HaIEKHOCTh HH(POPMALIUHU TI0 CAMOCTOSITEILHO CPOPMYITHUPOBAHHBIM KPUTEPUSIM.

2) VYHHUBepcanbHble KOMMYHUKAaTHUBHBIE  JIeHCTBUSA, oOecrnednBaloT  C(HOPMUPOBAHHOCTD
COITMAILHBIX HABBIKOB 00YYaIOIINXCSI.

Oobmenue:

— BOCIPUHUMATH U (POPMYIIHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSMU U LETSIMHU OOIICHHS;

— SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 110 X0y PELICHUS 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYE€HHbBIN PEe3yJbTaT;



— B Xxo0ji¢ OOCYXIIEHHsI 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBbI, MPOOJIEMBbI, PeIIacMou
3aJ1a4y¥, BRICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOMCK PEIICHHS,

— COIIOCTAaBJISATh CBOU CYKJEHUS C CYXKJIEHUSMHU JIPYrHX YYaCTHHUKOB JIMajiora, OOHapyKUBaTh pa3iuyue u
CXOJICTBO TIO3HIINIA;

— B KOPPEKTHOU (hopMe (hOpMYIIHUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

— TPEACTABIIATH PE3yIbTATHI PEIICHHS 3a/1a9H, SKCTICPUMEHTA, HCCIICIOBAHUS, IPOCKTA;

— CaMOCTOSITETIbHO BBIOMpaTh (hOpMaT BBICTYIUICHUS C YYETOM 3ajlad Ipe3eHTalMd U OCOOEHHOCTeU
ayJIUTOPUH.

CoTpyaHHUYECTBO:

— MOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W HWHIWBUIYATbHOH padOTHI TpHU pEIICHUH
yueOHBIX 3a/1a4;

— MpPUHUMATh Ielb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATh OPTraHM3AIMI0 COBMECTHOH paboThI,
pacnpenenaTb BUIbI pabOT, JAOroBapUBAThHCS, OOCYKAATh IMpolecC W pe3ylbTaT padoThl; 00001IaTh
MHEHUS HECKOJIBKHX JTIONICH;

— y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXIeHHs, 0OOMEH MHEHHH, «MO3TOBBIE IITYPMBD» H
UHbIE);

— BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C JIPYTMMH YJI€HAMU KOMaHJbI;
OIICHWBATh KAa4eCTBO CBOECTO BKJIaJa B OOMMA MPOMYKT TIO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKAaMU B3aHUMOJCHCTBUS.

3) YHuBepcanbHble PETYNSATUBHBIE JAEUCTBHs, OOecrmeunBaloT (HOPMHUPOBAHHE CMBICIOBBIX

YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

— COCTaBJIATHh IUIAH, AJITOPUTM pELICHUS 3aJaud, BbIOMpaATh CHOCOO peHIeHHs ¢ Y4ETOM HMEIOIINXCS
PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH U KOPPEKTUPOBATh BapUAHTHI PEUICHHUN C
y4€TOM HOBOU HH(OpMAITHIH.

CaMOKOHTpOJIB:

— BIIaJIETh HABBIKAMHU T[IO3HABAaTEIbHOW peQICKCUU KaK OCO3HAHUSA COBEpIIAEMBbIX JICUCTBUU U
MBICITUTENIBHBIX IPOLECCOB, UX PE3YJbTATOB;

— BIIaJeTh cmoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TPoIIecca U pe3ylbTaTa pelieHus] MaTeMaTHYeCKOM
3a/1auu;

— MpeABUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJa4Hd, BHOCUTh KOPPEKTUBHI B
JESATEIIPHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEM;

— OIICHUBATh COOTBETCTBHE pE3yjbTaTa IEH W YCIOBUAM, OOBICHATH NPUYMUHBI JOCTHIKCHHS WIIH
HEJOCTHIKCHHS PE3yJIbTaTOB JCSITEILHOCTH, HAXOJWTh ONIMOKY, /1aBaTh OILGHKY NPUOOPETEHHOMY
OTIBITY.

IUIAHUPYEMBIE NPEJAMETHBIE PE3VJIbTATHI OCBOEHMS CHUHXPOHU3HMPOBAHHOI
I[TPOI'PAMMBI 3A KYPC 10 - 11 KITACCA

[lpeameTHble pe3yibTaThl OCBOEHHUS paboyeil CHUHXPOHM3MPOBAHHOW paloueil mporpaMMel IO
maTeMmatuke mnpenactasieHsl g 10 - 11 kjmacca B paMkax KypcoB «Anredpa M Hayajla aHalu3a» |
«I"eomeTpus».

OcBoenne yueOHOro Kypca «Anredpa v Hayajda MaTeMaTHUYECKOI'O aHallM3a» Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUsS JOJDKHO OOECTEeUYMBATh JOCTIDKEHHE CIEIYIOIIUX NPEIMETHBIX 00pa3oBaTEeNbHBIX
pE3y/IbTATOB:

K xonny oOyuenus B 10 knacce oOydaromuiicst MosyduT ciaeayroline IpeaMeTHbIe pe3yIbTaThl MO
OTHEeIbHBIM TeMaM (enepaibHOl paboueil mnporpamMMmbl ydyeOHOro Kypca «AnreOpa W Hauaia
MaTEeMaTHYECKOT0 aHaJIN3a» Ha 6a30BOM ypOBHe:



Yucia ¥ BEIYMCIIEHN

ONIEPHPOBATH MOHATHUSAMH: PALMOHAIBHOE M JIEHCTBHTEIBHOE YMCIIO, OOBIKHOBEHHAsT U JIECSTHYHAS
OO, MPOLICHTHI,

BBINOJIHATH apU(PMETHUECKHE OTIEPALIUHU C PALIMOHATIBHBIMU U I€HCTBUTEIBHBIMHI YUCIIAMU;
BBINOJIHATh NPUOIMKEHHBIE BBIYMCICHUS, WCIOJB3Ys IpaBUJIa OKPYIJIEHUS, J€NaTh NPUKUIKY U
OLIEHKY pe3yJIbTaTa BIYMCICHUA;

ONEepHpOBaTh IMOHATUSAMHU: CTENEHb C LEJbIM IOKa3aTesleM, CTaHgapTHas Qopma 3amucu
JEHCTBUTENIBHOTO YMCIa, KOPEHb HATYpaJbHOM CTENEHM, MCII0JIb30BaTh MOAXOAIYI0 (hopMy 3amnucu
JCHCTBUTENIBHBIX YMCEN IS PEIIeHHs] TPAKTUYECKHUX 3aa4 M NIPEJCTABICHHS JaHHBIX;

ONEepUPOBATh MOHATUSMH: CHHYC, KOCHHYC M TAHI'€HC NPOU3BOJIBHOTO YIJla, MCIIOJb30BaTh 3alMCh
IIPOM3BOJIBHOIO yrjla yepe3 oOpaTHbIE TPUTOHOMETPHUECKHE (PYHKIUH.

YpaBHEHHUs U HEPABEHCTBA!

ONEpUpPOBATh  MMOHATUSAMH: TOXICCTBO, YypaBHEHHME, HEPABEHCTBO, I1I€JI0€, palMOHAIBHOE,
MpPpALMOHAIILHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

BBINOJHATh TPEe0Opa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAXKEHUHW W pellaTh TPUTOHOMETPUYECKHE
YpaBHEHUS;

BBITOJIHATh MPEeoOpa3oBaHUs IIETBbIX, PAMOHAIBHBIX W HMPPALMOHANBHBIX BBIPAXKCHUH M pelaTh
OCHOBHBIE TUIIBI LIEJBIX, PAIIHOHATBHBIX U UPPALMOHAILHBIX YPABHEHHM U HEPABEHCTB;

MPUMEHSATh YPABHEHUSI U HEPABEHCTBA JJISI PEIICHUs MAaTeMaTHYECKUX 3a7a4 M 3a7a4 U3 pa3InyHbIX
obJacTeil HayKu U peaIbHON KU3HU;

MOJIETUPOBATh pEabHble CHUTYyallMM Ha S3bIKE anreOpbl, COCTABISATh BBIPAKECHHS, YPaBHEHHS,
HEPABEHCTBA M0 YCJOBHIO 3a/1ayM, HCCIEI0BaTh MOCTPOCHHBIE MOJIEIH C HCIOIb30BAHUEM arrapaTa
anreOpsl.

OyHKIUH U TpaPUKH:

OTIepUPOBATH OHATUSAMHU: (DYHKIIUS, CIOCOOBI 3ajaHUs] PYHKIIMU, 00IACTh ONPECIICHUS U MHOKECTBO
3HaYeHUH PyHKUIUH, rpaduK QYHKINH, B3AUMHO 00paTHBIE (PYHKIIUH;

ONEpHpPOBATh MOHATUSAMH: UYETHOCTh M HEYETHOCTh (YHKIMM, HYIM (GYHKIMH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA;

UCTOJIb30BaTh rpaduku GyHKUMHN 7S pelIeHusl ypaBHEHU;

CTPOUTH M YUTATh TpauKH JTUHEHHOW (DYHKIMH, KBAaAPATHUYHOW (YHKLMH, CTENECHHON (QYHKIUH C
IEJIBIM TTOKa3aTeseM;

UCTIOJIb30BaTh TpapuKH PYHKIMHA U1 UCCIIeJOBaHUS MPOLIECCOB U 3aBUCUMOCTEH MPU peLlIeHUH 3a1a4
U3 APYrHX Y4eOHBIX NMPEIMETOB M PEabHOM KU3HH, BHIpakaTh (HOpMyIaMu 3aBUCHMOCTH MEXIY
BEJIMYMHAMU.

Hauana matemaTnueckoro aHaiusa:

OIEepUpPOBATh MOHATHUSAMHU: NIOCIEA0BATEIBLHOCTD, apu(MeTHYECKask U T€OMETpUYECKasi MPOTPECCHH;
OIIepUpPOBATh MOHATUAMU: OECKOHEUYHO yObIBatoOIIasi TeOMEeTpUYecKasi Iporpeccusi, Ccymma OECKOHEUHO
yOBIBaIOIIEH r€OMETPUIECKOM MPOTPECCHH;

3a/1aBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCO0AMU;

UCIIOJIb30BaTh CBOICTBA IOCIEAOBATEIBHOCTEH W MPOrpecCUid JUIsl pPELIeHUs pPeajbHBIX 3a]ad
NPUKJIAJHOTO XapaKTepa.

MHo€ecTBa U JIOTHKa:

ONCpUpOBaATh NOHATUAMHA: MHOKCCTBO, OIICpalli Hall MHOKCCTBAMMU,

HCIIOJB30BAaTh TeOpeTI/IKO-MHO)KeCTBCHHHﬁ arrmapar 4Jjid onrucaHus p€ajibHbIX MPOLCCCOB U ﬂBHeHHﬁ,
IIpU pCHICHUH 3a4a4 U3 JPpYIrux y‘IC6HHX npeaAMETOB,

ONCpUPOBATH INOHATUAMMU: OIIPCACIICHUEC, TCOPEMA, CICACTBUEC, 1OKA3aTCIILCTBO.



K koniy oOyuenus B 10 kimacce oOydarolMics MOJYyYUT CIEAYIOLIUE MPEIMETHBIE PE3yJIbTaThl 10

OTJeNbHBIM TeMaM (enepanbHOW paboyeil mporpamMmbl  yueOHOro Kypca «AnreOpa M Haudana

MaATEMaTHUYCCKOIo aHajin3a)» Ha yl".]'lyﬁJIEHHOM YpPoOBHE!

Yucaa v BEIUHMCICHUS

CBOOOJIHO OIIEpUPOBATh MOHATHIMU: PAMOHAIBLHOE YHUCIIO, OECKOHEYHash MEepHOAUYecKas IpoOb,
MPOLICHTHI, HPPALMOHATBHOE YUCIIO, MHOKECTBA PALlMOHATIBHBIX M JIEUCTBUTEIBHBIX YHCET, MOIYJb
JIEHCTBUTEIIFHOT'O YHCJIa;

MPUMEHSTH IPOOW U MPOLIEHTHI JIJISl PEIICHUS MPUKIIAIHBIX 33a/1a4 U3 Pa3IUYHbBIX OTpacieil 3HaHuH 1
peaabHOM KU3HH;

MPUMEHSTh MPUOTMKEHHBIE BBIUMCICHHSI, MPaBUIa OKPYIJICHHS, MPUKUIKY U OIECHKY pe3ysibTaTa
BBIYHCJICHUH;

CBOOOZHO OMEPHPOBATh MOHSATHEM: CTENEHBb C IIENBIM MOKAa3aTeNIeM, HCIOJIb30BaTh MOAXOISIIYIO
dbopMy 3amucu ACHCTBUTEIBHBIX YHCEN IS PEIIeHUS MPAKTHYCCKUX 3a7ad W TPeACTaBICHUS
JIaHHBIX

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETUUECKHI KOPEHb HaTYPaJIbHON CTEIIEHU;

CBOOOJTHO OTICPUPOBATH MOHATHEM: CTETIEHB C PAIIMOHAIILHBIM TIOKa3aTelIeM;

CBOOOJTHO OTICPUPOBATH MOHATUSAMH: JJOTaprudM YUCIIa, TECATUYHBIC U HATYpaJIbHBIE JIOTapU(PMBI;
CBOOOHO OMEpPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIOBOTO apryMEHTa,
ONEPUPOBATH MOHATUSIMU: APKCUHYC, aPKKOCUHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOJIHO ONEpUPOBaTh TMOHATHSMM: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, PaBHOCUJIbHBIC
YPaBHEHUS U YPaBHEHUA-CIIEICTBUS, PABHOCWIIBHBIE HEPABEHCTBA;

IOPUMEHATh Pa3IMYHbIE METOJbl PELICHHs PalMOHAJIBHBIX U JAPOOHO-PALMOHAIBHBIX YpPaBHEHMH,
IIPUMEHATH METOJ UHTEPBAJIOB JUIsl PEILIECHUS HEPABEHCTB;

CBOOOJHO OMEpUPOBATh MOHITUSIMH: MHOTOWIEH OT OJHON MEepEeMEHHOW, MHOTOWIEH C ILEJIbIMU
Kod(ppuLMeHTaMHU, KOPHH MHOTOWIEHA, MPUMEHSATh [EJIEHHE MHOTOWIeHAa HAa MHOTOWIEH C
OCTaTKOM, TeopeMy besy u TeopeMy Buera s peuienus 3aaay;

CBOOOJIHO ONEpUPOBATh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHI, MaTpulla, ONpPEICTUTENh
MaTpuLbl 2 X 2 U €ro TeOMETPUYECKUHA CMBICII, MCIIOJIb30BaTh CBOMCTBA OIIpenenuTens 2 X 2 nis
BBIUNCJICHUSI €r0 3HAY€HUs, IPUMEHATH ONPEACIUTENN JUIsl PEIIEHUS CHCTEMBl JIMHEHHBIX
YPaBHEHUM, MOJEINPOBATh PEAIBHBIC CUTYallMM C IOMOIIBIO CHCTEMBI JIMHEHHBIX YpaBHEHUM,
HCCIIEA0BATh IIOCTPOEHHBIE MOJEIN C IIOMOULIBI0 MAaTPUI] M ONPEAEINUTENECH, UHTEPIPETUPOBATh
MIOJIY4CHHBINA PE3YIIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMU JIJIsl MPe0Opa30BaHUs BRIPaKEHUI;

BBINOJHATh IIPEOOPA30BAHMSI YMCIOBBIX BBIPAXKEHHUM, COJIEpXKAIUX CTENEHU C palMOHAIbHBIM
[I0Ka3aTeleM;

UCTIOJIB30BaTh CBOMCTBA JOrapu(MoB /Ui IpeoOpa3oBaHus JTorapu(hMUIeCKUXBBIPAKEHHIA;
CBOOOJIHO OIEPHPOBATH MOHATUAMHU: HMPPALMOHANBHbIC, IOKa3aTelbHbIE W JorapuMUUYECKHe
YpPaBHEHUSA, HAXOAUThb MX PEIICHHUS C IOMOIUBI) PAaBHOCHUIIBHBIX IIEPEXOJ0B WM OCYILECTBIIASL
IIPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUYEecKHe (HopMyIbl Ui NMpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAKEHHII;

CcBOOOJIHO ONEpUpPOBaTh MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPHUMEHATh HE0OXOIUMbIe
(bopMyIIbl 11 pEIIeHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX ypaBHEHUI;

MOJICJIUPOBaTh pEajbHbIE CHUTYyallMd Ha A3bIKE aureOpbl, COCTABIATh BbIPAXKEHUS, YpPABHEHUS,
HEPaBEHCTBA 110 YCJIOBHIO 3aJa4M, UCCIIE0BATh IOCTPOCHHBIE MOJIEIIN C UCIIOJIB30BAaHUEM ammnapara
anreOpsl.



QOyHKIMK U TpapUKu:

CBOOOJIHO OTIEpUPOBATh MOHATHAMU: (YHKIHMS, CIOCOOBI 3amaHus (DYHKIMH, B3aUMHO OOpaTHBIC
¢yHkuuy, KoMno3unusa (GpyHKIMHA, rpaduK (QYHKIWH, BBHIIOIHATH AJIEMEHTapHbIE IpeoOpa3oBaHuUs
rpauKoB QyHKIHI;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: 00IACTh ONPEAETICHUS U MHOXKECTBO 3HaYCHUN (DYHKIIMU, HYIIH
G yHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOIHO OMEpUPOBATh MOHATUSMU: YETHBIE W HEYETHbIE (DYHKUIMHU, MEepHOAUYecKhe (YHKIIHH,
MPOMEXYTKM MOHOTOHHOCTH (YHKUMH, MAaKCUMYMbl W MHHHUMYMbl (YHKUWH, HauOoibliee U
HaMMEHbIIIee 3HAaYCHNE (PYHKIMH Ha TIPOMEXKYTKE;

CBOOOIHO OIEpPUPOBATh MOHATHIMH: CTeNeHHAss (QYHKIUS ¢ HATYpaJbHBIM M LEJIbIM IOKa3aTeleM,
rpauk cTeneHHOW (YHKIMU C HATypaJbHBIM U LEJIBIM IOKa3aTeneM, rpaguK KOpHS N-0i CTENeHH
Kak QyHKIUKA 0OpaTHOW CTETICHH C HATYPAIbHBIM ITOKa3aTeleM;

ONIEPHPOBATh TOHATUSMH: JIMHEHHAsA, KBaJIpaTW4yHAs W JIPOOHO-TMHEWHas (DYHKIMH, BBIIOIHATH
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOEHHUE UX IPadUKOB,;

CBOOOJIHO OTIEPHPOBATH MOHATHAMMU: TOKa3aTeIbHas U JorapupmMuueckas GyHKIUHU, UX CBOMCTBA U
rpauKu, UCIOB30BaTh UX IpaUKu /IS pellieHUs] ypaBHEHUH;

CBOOOJHO  ONEPUPOBATH  MOHATUSAMHU:  TPUTOHOMETPUYECKAas  OKPYKHOCTb,  OIpeleeHue
TPUTOHOMETPUUYECKUX (PYHKIIMIA YHCIOBOTO apryMEHTa;

UCMOJb30BaTh Ipaduku (QYHKIMHA Ui MCCIENOBaHHUs MPOLIECCOB M 3aBUCHUMOCTEH IMPH pEIICHUU
3a/a4 U3 APYrux y4yeOHbBIX MPEIMETOB M peajbHOW KU3HU, BbIpaxaTb (OpMylaMH 3aBUCUMOCTHU
MEXy BEIIMIHMHAMH;

Hauana MaTeMaTH4yecKoro aHaiausa:

CBOOOJHO OMEpPUPOBATH MOHITUIAMU: apupMeTHUECKasi U TeOMETpUUEcKas Mporpeccus, 0ECKOHEYHO
yOBIBaoIIasi TeOMETpPHUECcKas MpOrpeccusi, JUHEHHBIH W HKCHOHEHIMAJBHBIM pocT, (opmyra
CJIOXHBIX ITPOLIEHTOB, UMETh IIPECTABIECHUE O KOHCTAHTE;

MCIIOJIb30BATh MPOTPECCUU ISl PELIEHMSI PEAJIbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa,

cBOOOJIHO OIIEpUPOBATH MIOHATUSAMU: [I0CJIEI0BATEIILHOCTD, CHoCOOBI 3a1aHUs
IIOCJIE0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IIOCIENOBAaTEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTUYECKOTr0 aHaJIM3a KaK aHaIn3a OECKOHEUHO MaJIbIX;

cBOOOJIHO ONEpPHUPOBATH MOHATUAMU: HEMpPEphbIBHbIE (YHKIMHU, TOUYKU pa3pbiBa rpaduka (yHKIHH,
aCUMNTOTHI rpaduka GyHKINHU;

CBOOOJIHO ONEpPUPOBATH MOHATHEM: (DYHKLMS, HENpepbIBHAs Ha OTpe3Ke, MPUMEHSTh CBONCTBA
HETIPEPBIBHBIX (DYHKIMA JJIS1 pELICHHUS 3a1a4;

CBOOOJHO OmNEpUpOBaTh MOHATHUSMHU: INEpBas U BTOpas MPOU3BOJAHbIE (DYHKIMHU, KacaTeiabHas K
rpaduky QyHKIUH;

BBIYHUCIISITH TIPOU3BOJIHBIE CYMMBI, IPOM3BEJCHHS, YaCTHOTO ¥ KOMIIO3UIUHN ABYX (YHKIWH, 3HATH
HPOM3BOJIHBIC JIEMEHTAPHBIX (DYHKIIUH;

UCTIOJIb30BaTh T€OMETPUIECKHINA U (PU3UUECKUI CMBICI IPOU3BOAHOM IS pEeLICHHS 3a/1ad.

MHOeCTBa U JIOTHKA:

CBOOOHO OTMIEPUPOBATH MOHATUSIMH: MHOKECTBO, ONIEPAlUU Hal MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alllapaT JJis ONMMCAHUS PeaIbHbIX MTPOLIECCOB U SIBJICHUM,
IIPU PEIICHUH 3a7a4 U3 IPYTUX Y4EOHBIX MPEIMETOB;

CBOOOZHO OMEpUPOBATH MOHATUSMHU: OMpeAeNieHHe, TEOpeMa, YpaBHEHHE- CIIEJICTBHE, CBOICTBO
MaTeMaTHYeCKOro 00BbEKTA, I0Ka3aTeIbCTBO, PABHOCWIIbHbBIE YPaBHEHHS U HEPABEHCTBA.

K xonny obyuenuss B 11 knacce oOyuaromuiicss MOJIYYHUT CIEAYIOIIME HPEIMETHBIE PE3YNbTaThl IO
OTJeNbHBIM TeMaM (enepanbHOW paboyeil mporpamMmbl  ydeOHOro Kypca «AnreOpa M Hauana
MaTEMaTHYECKOIr0 aHaJIN3a» Ha 0230BOM YPOBHE:



Yucna v BEIYUCIIEHUS:

ONCpHUpOBATh MOHATUAMU: HATYPAJIbHOC, LCJI0C YMUCIIO0, MCIIOJIBb30BATh IMPHU3HAKHW ACIUMOCTH LCIIBIX
YHUCCJI, pa3JIOKCHUC YHCJIa HAa ITPOCTBIC MHOKHUTCIIN JIA pCIICHUSA 3a/1a4,
ONCprUpOBATH NOHATUCM: CTCIICHD C PAllMOHAJIbHBIM IMOKA3aTCJIEM,

OTIEPHPOBATH TOHATHIMH: JIOTAPU(PM YHCIIa, JECITUIHBIE U HATYPAIbHBIETIOTaprU (MBI

YPaBHCHI/I}I 1 HCPABCHCTBA:

OPUMEHSTh CBOMCTBA CTENEHH JUIA MPeoOpa3oBaHMs BBIPAKECHUH, ONEPUPOBATHIIOHATHUIMU:
NOKa3aTeIbHOE ypaBHEHHE M HEPAaBEHCTBO, pelllaTh OCHOBHbBIE THUIBIIOKA3aTEIbHBIX YpPaBHEHUH WU
HEPaBEHCTB;

BBINOJIHATh peoOpa3oBaHUsl BBIPAXKEHUH, COAEPXKALIMX JIOrapupMbl, ONEPUPOBATHIIOHATUSIMHU:
Jorapu()MUUECKOe YpaBHEHNE W HEPABECHCTBO, PEIIaTh OCHOBHBIE THIBIIOrapH(PMUIECKUX ypaBHEHUH
Y HEPABCHCTB;

HAXOJIUTh PEIICHUS MPOCTEHITNX TPUTOHOMETPUICCKUX HEPABCHCTB;

OIIEpUpPOBATh MOHATHAMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH M €€ peIIeHHE,HCIIOIb30BaTh CHCTEMY
JMHEWHBIX YPAaBHEHHI JJIsl PELICHUS PAKTUIECKUX 3a/1a4;

HAaXOJUTh PEIICHHUS IPOCTEHIIINX CUCTEM U COBOKYITHOCTEH PallOHAIBHBIXYPABHECHHUI 1 HEPABCHCTB,;
MOJICTTIPOBaTh pEalbHBIC CHUTYallud Ha S3bIKe anreOpbl, COCTAaBISATH BBIPAKCHHS, yPAaBHEHHUS,
HEpPaBEHCTBA U CHCTEMBI 10 YCIOBHIO 3a[a4uM, UCCIIEA0BATh IIOCTPOCHHBIEMO/IETH C UCIIOIB30BAHUEM
amnmapata anreOpsl.

OyHKIUH U TpaQUKH:

ONEpUPOBATH MOHATUAMU: NEpUOINYEcKass (YHKLUSA, TPOMEXKYTKM MOHOTOHHOCTHU()YHKIMM, TOUKU
9KcTpeMyMa (YHKIUMHM, HauOoJblllee U HaUMEHblIee 3HAUYCHUA(DYHKIMHM Ha TMPOMEXKYTKE,
MCIIOJIb30BATh UX JJI UCCiaeloBaHus GYHKIMH, 3aJaHHOUTrpaguKoMm;

ONEepUpPOBaTh MOHATUAMM: TpaUKU TOKa3aTENbHOH, JOTapuPMUUECKOWH TPUTOHOMETPUUECKUX
¢GyHKIMMA, U300pakaTh UX HA KOOPAMHATHOM IUIOCKOCTH MUCIIOJIb30BATh IS PELICHHs] YPAaBHEHUN U
HEPaBEHCTB;

n300pakaTh Ha KOOPAWHATHOHM IUIOCKOCTH TpadUKW JIMHEHHBIX ypaBHEHWHH HCIIONB30BATh WX JUIS
pELIECHNs] CUCTEMBI JIMHEWHBIX YpaBHEHUI;

UCTIOJIb30BaTh rpaduKu QYHKIHMIA 11 UCCIIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEHH3 APYrUX YU4eOHBIX
JUCLUIUINH.

Hauana MaTeMaTHyeCcKoro aHaiausa:

OMEepUPOBaTh  TMOHSATUSMHU:  HENpepbIBHAS  (QYHKUMS, MPOU3BOAHAS  (DYHKIIUU,UCIIOIH30BAThH
TEOMETPUYCCKUHN U (PU3UUECKUI CMBICI TTPOU3BOTHOM IS pEIICHUs3a1aY,

HaXOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUH, BHIYUCIATH MPOU3BOIHBIECYMMBI, MPOU3BEICHUS,
YacTHOTO (yHKIIHIA;

WCIIOJIH30BaTh TPOW3BOJIHYIO ISl HWCCIeNOoBaHUS (QYHKIIMA HAa MOHOTOHHOCTBU JKCTPEMYMBI,
MIPUMEHSATD PE3YJIHTATHI UCCIIEAOBAHUS K IIOCTPOCHUIO TPA(PHUKOB;

WCIIOJIH30BaTh MPOU3BOIHYIO JUIsI HAXOXKIEHUS HAMIIYUIIETO PEHICHUSB MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-I)KOHOMUYECKUX, 3a/1adax;

OTIEpUPOBATh TOHIATHSIMH: MEPBOOOpA3HAs M HWHTErpajl, MOHUMATh TeOMETPUYCCKHUIH (DU3NIECKUA
CMBICJI UHTETpaa;

HAXOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIMHA, BBIUUCIATH MHTErpanmno ¢opmyie HeroroHa—
JleiiOnmma;

peliath IpUKIaTHBIe 33[a4, B TOM YHUCJIE COIMAIbHO-YKOHOMHUYECKOTO M(U3MUECKOTO XapakTepa,
CpeICTBaMU MaTeMaTHYECKOTO aHAIN3A.

K xonny obyuenuss B 11 knacce oOyuaromuiicss MOJIYYHUT CIEAYIOIIME HPEIMETHBIE PE3yNbTaThl IO

OTJeNbHBIM TeMaM (eaepanbHOW paboyeil mporpamMmbl  y4eOHOro Kypca «AnreOpa M Haudana



MaTEeMaTHUYECKOT0 aHAJIN3a» HA YIJIy0JIeHHOM YPOBHE:

Yucna v BEIYUCICHUS

CBOOOJHO OMEpPUPOBATH MOHATUSMHU: HATYpallbHOE U IEJO€ YWCIO, MHOXKECTBAHATYPAIbHBIX U
LEJIBIX YMCEJI, UCTIOIb30BaTh Mpu3Haku aeauMocth nenbix uyncesn, HO/lu HOK natypaibHbIX uncen
JUUISL PEIICHHS 3a/1a4, TPUMEHATh anropuTM EBkina;

CBOOOJIHO OMEPHUPOBATh IOHATHEM OCTaTKa IO MOJYJIIO, 3allMChIBaTh HATypaJbHBICYKCIIA B
Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMaX CUMCIICHUS;

CBOOOJIHO ONEPHUPOBATH TMOHATHUSAMH: KOMIUIEKCHOE YHCJIO W MHOXECTBOKOMIUIEKCHBIX YHCET,
MPEACTABIATh KOMIUIEKCHBIE YUCHAa B ajareOpandeckod UTPUTOHOMETPUYECKON (OopMe, BBITIOIHSITH
apudMeTHIECKHEe OTepaIlii ¢ HUMU UM300pakaTh HAa KOOPAMHATHOM MJIOCKOCTH.

YPaBHeHI/IH N HCPABCHCTBA!

CBOOOJIHO OIEPUPOBAaTH MOHATUSAMH: HppPALMOHATbHbBIC, II0Ka3aTelbHbIE WJIOrapupMUUECKue
HEPABEHCTBA, HAXOJUTh X PEUICHHS C TOMOIIBIO PABHOCHIBHBIXIIEPEXO/IOB;

OCYILECTBIISATh OTOOP KOpHEH MpH pellieHMH TPUTOHOMETPUYECKOI'O YPAaBHEHUS;

CBOOOJIHO ONEpUpPOBaTh MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATHHEOOXOIUMbIE
(bopMyIbl U1l pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATUAMHU: CHCTEMA U COBOKYIHOCTb YpPaBHEHHH HWHEpPaBEHCTB,
PaBHOCHJIBHBIE CHCTEMBI M CHCTEMBI-CIECACTBHs, HAXOAWTH PEUICHUACUCTEMBI U COBOKYIIHOCTEH
palMoHATBHBIX, UPPAIIMOHATBHBIX, TTOKA3aTEIbHBIX MIOTapU()MUIECKUX YPaBHEHHI U HEPABEHCTB;
pemiartb paluoHaIbHbIE, HppalOHAIIbHBIE, MOoKa3aTesbHbIE, JorapupmMuUecKue
UTPUTOHOMETPUUYECKUE YPABHEHMS U HEPABEHCTBA, COACPKAILINE MOYJIN U ITapaMeTPhI;

OPUMEHATh TpaUyecKue METOAbl JUIsl PELIEHUS YpaBHEHMH M HEPAaBEHCTB, a Takke3auad C
napaMeTpamy;

MOJICIUPOBATh pEaJbHBIE CHUTYallUd Ha S3bIKe anreOpbl, COCTAaBIATH BBIPAKEHHS,YPaBHEHHS,
HEPABEHCTBA M MX CHCTEMBl II0 YCJIOBUIO 3aJaud, HCCIENOBAaTh IOCTPOECHHBIEMOAEIN C
UCIIOJIb30BaHUEM alllapaTa ajareopsl, MHTEPIPETUPOBATH [10Jy4EHHbIMpPE3ybTaT.

@yHKIMU U TpadUKH:

CTpOUTh TpadUKH KOMIO3UIMH (YHKIHUA C TIOMOIIBIO 3JIEMEHTAPHOTOMCCIEAOBAHUS W CBOMCTB
KOMIIO3UITUH JIBYX (DYHKITHIA;

CTPOUTH FT€OMETPUICCKUE 00pa3bl YpaBHCHUM W HEPABCHCTB HA KOOPIUHATHONIUIOCKOCTH;

CBOOOJTHO OTICPUPOBATH MOHATUSAMHU: TPAPUKH TPUTOHOMETPHUIECCKUX (PYHKITU;

MPUMEHSATh QYHKIIUU I MOJIETUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOIIECCOB.

Hauama MaTemMaTH4eCKOTO aHAIN3a:

HCTIOJIB30BaTh MPOU3BOAHYIO JIJIsl HCCIIEIOBaHUS ()YHKIIMH HA MOHOTOHHOCTH UOKCTPEMYMEI,
HAXOJUTh HanOOJIbIIIee U HAMMEHBIIIeE 3HaUCHHsI (PYHKIIMH HETIPEPBIBHOMWHA OTPE3KE;

UCTIONIb30BaTh MPOU3BOIHYIO JJISI HAXOXKICHHUS HAWIYYIIETO PEUICHUSB NMPUKIAIHBIX, B TOM YHCIIE
COLIMAIBHO-)KOHOMHYECKUX, 3a7adax, JJIs ONpPEACNCHHACKOPOCTH W YCKOpPEHHs Ipolecca,
3aIaHHOTO OpMYIION WiH TpaduKom;

CBOOOJIHO  ONEpUPOBATh MMOHATUSAMHU: TEpBOOOpa3Has, ONpeNeiICHHBId HHTErPal,HAXOANUTh
nepBOOOpPa3HbIE ANEMEHTAPHBIX (PYHKIMN U BBIYUCIIATH UHTErpai no GopmyneHsroTona—JIeiibnuna;
HaXOJUTh IJIOUIA]IU TIOCKUX (PUTYp U 00BEMBI TEJ ¢ TOMOILBIO HHTErPaa;

UMETh  TIPEACTaBICHHE O MaTeMaTHYeCKOM  MOJCIUPOBAaHMM HAa  IPUMEPECOCTABICHUS
TudepeHaTbHbIX YpaBHEHUH;

pemaTh NPHUKJIAIHBIE 33/1a4H, B TOM YHCJIE COIUAILHO-I)KOHOMHYECKOTO M(HU3MUYECKOTO XapakTepa,
CpeACTBAMU MAaTEMaTHYECKOTO aHAIN3a.



COAEPXAHUE VYEBHOI'O KYPCA «AJI'EGPA 1 HAHAJIA MATEMATHUYECKOI'b
AHAJIN3A» 10 - 11 KJTACC

10 KJIACC Bba3oBblii ypoBeHb

Yucna u BBIYKCIICHUS

Panmonaneupie uncia. OOBIKHOBEHHBIE U JACCATHUHBIE JApoOU, TPOIEHTHI, OECKOHEUHBIC
nepuoanyeckue apodu. ApudmeTHdeckue ornepanud C paldoOHATBHBIMH YHCJIaMH, TPeoOpa3OBaHMs
YHUCJIOBBIX BhIpakeHHH. [I[puMenenne npoOeit U MpOIEHTOB [JIsl PEIICHUS TPUKIIATHBIX 33129 U3 PA3TUIHBIX
oTpaciiell 3HAaHUM U peabHOM KU3HHU.

JeiicTBuTensHble yncna. PanoHanbHbIe U UppallMOHANIBHBIE YHcla. ApU(PMETHUECKHE OMEepaIui ¢
JNENUCTBUTENbHBIMU yuciaMu. [IpuOmmkéHHbIE BBIYMCIEHUS, MpaBUia OKPYIJCHHs, NMPUKUIKA U OLIEHKA
pe3ynbTaTa BEIYMCICHUN.

Crenenp ¢ mwenbiM  mokazateneM. CranpmapTHas Qopma 3amMcu  JICWCTBUTEIBHOTO — YHCIIA.
Hcnonp3oBanue moaxoasimeit GopMbl 3amrucy TEHCTBUTEIBHBIX YUCEI ISl PEIICHUS MPAKTUISCKUX 3a7a4 U
MpeACTaBICHUS TaHHBIX.

ApubMeTHuecKii KOpPeHb HATypadbHOW cTeneHu. JIeHCTBUA ¢ apu(METHYECKUMH KOPHSIMH
HaTypajbHOMN CTEICHHU.

CuHyc, KOCUHYC M TaHT€HC YUCJIOBOT'O apryMeHTa. APKCUHYC, apKKOCHUHYC, apPKTAHI'€HC YHCIIOBOTO
apryMeHTa.

VYpaBHEHUs U HEPABEHCTBA

ToxnecTBa U ToKAECTBEHHbIE Pe0Opa30BaHUsI.

[IpeoOpa3zoBaHre TPUTOHOMETPUUYECKHUX BhIpakeHHd. OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITHI.

VYpaBHeHue, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHe HEpaBEHCTBA. METOJ WHTEPBaJOB.
Pemenne mnensix u JIpoOHO-pAllMOHANBHBIX YpaBHEHHWH W HEPABEHCTB. PelieHune uppanuoHaIbHBIX
YpaBHEHUH U HEPABEHCTB.

Pemenne tpuroHomerpuueckux ypaBHeHMH. IIprmMeHeHue ypaBHEHHI UM HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IUnIHbIX 00JacTel HAYKU U PEeaIbHON KU3HU.

OyHKIMH U rpaduKu

OyHKIMs, crocoOs! 3amanus GyHkuuu. I paduk GyHKIINN.

BszaumnHo o6patnbledynkinn.O6macTy OINpeaeneHus U MHOXECTBO 3HaueHWid QyHkuuud. Hynu
¢bynkiun. [IpomMexxyTku 3HaKONOCTOSTHCTBA. UETHBIE ¥ HEUETHBIE (PYHKIIUH.

Crenennas (GyHKIUS ¢ HATYPAJbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBoiicTBa urpaduk.

CaoiicTBa U rpaduk KOpHS N-0if CTETICHU.

TpuronomeTpuyeckass OKpPY>KHOCTb, OIpEACNCHHE TPUTOHOMETPHUECKUX (PYHKIMHYIHCIOBOTO
apryMeHTa.

Havana matemaTnueckoro aHaiansa

ITocimemoBaTEILHOCTH, CIIOCOOBI 3aJTaHus MOCJIeJOBATEIIHLHOCTEH.
MOHOTOHHBIENIOCIIETOBATEILHOCTH.

Apudmernueckas U TreoMeTpuueckas mporpeccu. beckoHeuHo yOBIBaoIIasreoMeTpruuecKast
nporpeccusi. Cymma OeckoHEYHO YObIBalomiel reomeTpudeckounporpeccud. @opMyna  CIOXKHBIX
IpOLEHTOB. Vcronb30BaHKE MPOTrPECCUH AJIsl PEIICHUSPEAIbHBIX 33/1a4 IPUKIAJHOIO Xapakrepa.

MHoOkecTBa U JOTHKa

MHoxecTBO, ornepanuu HaJ MHOXecTBaMu. [[uarpammel Diinepa—Benna.llprumenenue teopeTHko-
MHO>KECTBEHHOTO alnmnapara JJisi ONKUCAHUS PEAIbHBIXIPOLECCOB U SIBICHUH, IIPU PELICHUH 3a/1ad U3 JPYrux
yueOHbIX npeameToB.OmnpeneacHue, TeopemMa, cleCTBHIE, J0Ka3aTeIbCTBO.

10 KJIACC Yruy0JieHHbIl yPOBEHb



Yucna v BIYUCICHUS

Pammonanbuele  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JIpoOM, TMPOIEHTHL, OECKOHEYHBIE
nepuoanueckue npoou. [Ipumenenne npodeit U MPOICHTOB IS PEIIeHHs MPUKIAAHBIX 3a/1a4 U3 Pa3INUHbIX
OoTpacjel 3HaHUW U peajibHOW KU3HHU.

JleficTBuTenpHbIe Yynciia. PanimoHanbHble U UppalMOHAIBHBIE YUCIa. ApuMeTHIECKHEe Oneparuu ¢
JNEUCTBUTEILHBIMA 4YHCIIaMU. MOIylb JEWCTBUTENBHOTO 4YHCIAa W €ro CcBoWcTBa. [lpuOmmkEHHBIC
BBIUNCIIEHMS], TpaBUJIa OKPYIJICHUS, IPUKHUJIKA U OLIEHKA pe3yJbTaTa BHIYMCICHUH.

Crenenp ¢ nenbiM mnokazateneM. bunom HeioTona. Mcmonb3oBanue moaxonsmieid (GopMbl 3amucu
JEUCTBUTENIbHBIX YUCET AJISl PeLICHUs MPAKTUYECKUX 3a/1a4 U MPEICTABICHUs TaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOM CTENEeHH U ero cpoiicTBa. CTeNneHb C paluOHAIBLHBIM
IMOKa3aTelIeM M €€ CBOMCTBA, CTCIICHD C JICHCTBUTEILHBIM IOKA3aTCIICM.

Jlorapupm umcna. CoiicTBa norapu¢ma. JlecaTuunble W HaTypanbHble Jorapugmsl. CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC YHUCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC M APKTaHT'€HC YHUCJIOBOIO
apryMeHTa.

YpaBHEHHsI 1 HEPABEHCTBA.

ToxnecTBa W TOXAECTBEHHBIE NPEOOpa30oBaHUs. YpaBHEHUE, KOpEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUS-CIIEACTBUSL.

HepaBenctBo, pemenne HepaBeHCTBA. OCHOBHBIE METOJbl PEIICHUS LEIBIX M JIPOOHO-pAIlMOHATIBLHBIX
YpaBHEHUH U HEPABEHCTB.

MHoOrowieHsl OT OJHOW MEpeMEHHOM. JleleHne MHOro4jieHa Ha MHOTOWIEH C OcTaTkoMm. Teopema
be3y. Mmuorounensl ¢ uensiMu  Kodpduuuentamu. Teopema Buera. IlpeoOpa3oBaHusi YHCIOBBIX
BBIPAXECHHM, CONEPIKALUX CTENIEHU U KOPHH.

WppauronaneHble  ypaBHeHHsA. OCHOBHBIE METOJbl PELICHUS HPPALUOHAIBHBIX YPABHEHUM.
Ilokxa3aTenbHbIE ypaBHEHUS.

OcHOBHBIE METOJBl pEIIECHUs MOKa3aTelabHbIX YypaBHeHHH. [IpeoOpa3oBaHue BbIpakeHUH,
conepxamux jgorapumsl. Jlorapupmuueckre ypaBHeHHs. OCHOBHbBIE METO/IbI PEIICHUS JOrapupMUUECKUX
YpaBHECHUM.

OcHoBHble TpuUroHomerpuueckue Gopmynbsl. [IpeoOpa3zoBaHre TPUTOHOMETPHUUECKUX BBIPAKCHHIA.
PemieHne TpUroHOMETpUYECKUX YpaBHEHHUN. PellieHne cucTeM JIMHEWHBIX YPaBHEHUN.

Matpuna cucTeMbl JIMHEWHBIX ypaBHEHMH. OIpenenuTesb MaTpulpl 2X2, €ro reoMeTpudecKuil
CMBICI M CBOWCTBA, BBIUMCJIEHHME €r0 3HAUYEHUS, NPUMEHEHUE OINpEACIUTEN JUIsl PELICHUS CHCTEMBI
JIMHEWHBIX YpaBHEHUM.

Pemienue mnpuknagHeIX 3ajad € TOMOIIBKD CHCTEMBI JIMHEWHBIX ypaBHeHUH. VccienoBaHue
MOCTPOEHHOM MOJIENIA C TOMOIIBI0 MAaTpull U omnpenenurenieil. Iloctpoenne MaremaTHyecKux MoAeen
pearabHOM CHUTyallud C IIOMOIIBIO YPaBHEHHMM M HepaBeHCTB. [IpuMeHeHHME ypaBHEHUN U HEPaBEHCTB K
pELIECHUIO MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMyHbIX 00JacTell HayKH U peajbHOM KU3HHU.

OyHKIMU U TpaduKH

OyHK1UA, crnocoObl 3amanus Gynknuu. B3zaumuo obpatHbie dyHkumn. Kommosumwms (ynkmuit. ['paduk
¢byHKIMHM. DneMeHTapHble npeoOpa3oBaHus TpadukoB ¢yHknuidl. OOJacTb ONpeesNeHnuss U MHOMXKECTBO
3HaueHud Qynknuu. Hymm dyakiuu. [IpoMexxyTku 3HAKOMOCTOSHCTBA. UETHBICE W HEYETHBIC (DYHKITUH.
[Tepuonnueckue ¢pyHkuuu. I[IpomexyTkn MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
Haubonbiiee n HaumeHsblliee 3HaueHus QYHKIMM HAa MPOMEXyTKe. JInHelHas, KkBagpatuyHas U ApOOHO-
JIUHeHast QyHKUUU. DIeMEHTapHOE UCCIIEJOBaHUE U TOCTPOCHUE UX I'PaUKOB.

CrenenHasi QyHKIUS ¢ HaTypaJIbHBIM U IENBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBolicTBa H
rpauk KOpHS n-0i CTEeNeHN KaK (QYHKIIMH 0OpaTHOM CTENEeHN C HaTypaJIbHBIM ITOKa3aTeNIeM.

Iloka3zarenbHas U jgorapupmuueckas QyHKIUH, UX CBOiicTBa u rpaduku. Mcnonb3oBanue rpadpukoB
byHKIMI A peuieHus  ypaBHEHUH. Tpuronomerpuueckass  OKPYXHOCTb, onpeiesIeHne
TPUTOHOMETPUUECKUX (PYHKIIMNA YHCIOBOTO apryMeHTa.

OyHKIIMOHAIBHBIE 3aBUCMMOCTH B pEANbHBIX TIpoleccax W SBICHUAX. [paduku peanbHBIX
3aBHCUMOCTEN.



Havana matemaTndeckoro aHaausa

IlocnegoBaTeIbHOCTH, CIOCOOBI 3aJaHHsA IIOCIEIOBATEIbHOCTEH. MeTonq MaTeMaTHYECKOU
WHAYKIMNA. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEA0BATEIBHOCTH.

Hcropusi BOSHUKHOBEHUSI MATEMaTHYECKOI0 aHAIM3a KaK aHaju3a OECKOHEYHO MaJlbIX BEJIHUYHUH.

Apugmernueckass U reoMeTpuyeckas Iporpeccu. beckoHedHO yObIBaromias TreoMeTpuyecKast
nporpeccusi. Cymma OECKOHEUHO  YOBIBAIONIEH TCOMETPHUYECKONW mporpeccud. JIMHEWHBIA |
OKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOXKHBIX IPOLEHTOB. lcmonp3oBaHUE IHporpeccuu Uit
pEILIEHNs PeANIbHBIX 3a7a4 IPUKJIAJHOTO XapaKTepa.

HenpepriBHble (yHKIMM U ux cBoicTBa. Touku paspbiBa. ACUMITOTHI TI'pa@uKoB (HYHKUIUH.
CaoiicTBa (hyHKIIMI HEMPEPBIBHBIX HA OTpe3Ke. MeToa UHTEpBaJIOB IS pelieHusl HepaBeHCTB. [Ipumenenue
CBOWCTB HETIPEPBHIBHBIX (PYHKIWH JIJIsl pEIICHUS 3a/1a4.

IlepBast u BTOpasi mpou3BoaHble (yHKUUU. OnpenesneHue, reOMETpUUECKU U (PU3MUYECKUI CMBICI
IPOM3BOJIHONW. YpaBHEHUE KacaTeibHOH K rpaduky ¢yHkiuu. IIponsBogHbIE 3J€MEHTApHBIX (YHKLUIL.
[TpousBogHast CyMMBI, TPOU3BEAECHUS, YACTHOIO M KOMIIO3ULIUU (PYHKIUI.

MHoOXkeCTBa U JIOTHKA

MHosecTBO, omepanuy HaJ MHOXECTBAMM M MX cBolcTBa. [[narpammel Oiinepa— Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO amrmapara il ONUCAaHUSA pEealbHBIX IIPOLIECCOB W SIBICHUM, IPU PELICHUU
3ajjad U3 Jpyrux ydeOHbIX mpeameroB. OmpeneneHue, Teopema, CBOMCTBO MaTeMaTHUECKOro OOBEKTa,
CJIEZICTBUE, 10KA3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC Ba3oBblii YpOBeHb

Yucna v BBIYUCIICHMUS.

HatypaneHble u niensle yncina. [Ipu3Haku enMMOCTH HEIbIX YUCEl.

Crenens ¢ pallMOHAJIBHBIM MOKa3atesieM. CBOWCTBA CTETICHHU.

Jlorapudm umcna. JlecaTuunble U HaTypaJbHbIE JIOTapU(MBI.
VYpaBHEHHUs 1 HEPaBEHCTBA.

[Ipeobpa3oBanue BbIpaxXeHH, coiepKalUX Jorapu(meol.

[IpeoOpa3oBanue BbIpaKEHU, COEepKAIIUX CTENEHH C pallMOHATIbHBIM IIOKa3aTEJIEM.

[IpuMepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA.

CucrteMbl JIMHEHHBIX ypaBHEHMU. PelieHue mMpuUKIaaHbIX 3a7ad C MOMOIIbIO CHUCTEMbI JIMHEHWHBIX
YpaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHrEe ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHMUECKHMX 3aJad WM 3ajad U3
pa3IMYHBIX 00JacTel HAyKH U pealbHOM JKU3HU.
DyHKIIUU U TpauKH.

Oynkuud. llepuonnueckue QyHkuuu. IIpomMexxyTKn MOHOTOHHOCTH (YHKIMH. MakcuMyMmbl U
MUHUMYMBI QyHKIIH. Hanbomnbiiee 1 HauMeHbIlee 3HaYeHNe PYHKIIMN Ha POMEKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

[ToxazarenbHas u Jorapudmuueckas pyHKINHU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB PyHKIUH I pEIICHUs] YPABHCHUHN W IMHEWHBIX CHCTEM.

HcnonszoBanue rpadukoB (GYHKIMNA IS WCCICAOBAHHUS MPOIECCOB U 3aBUCHUMOCTEH, KOTOPHIC
BO3HHKAIOT IPH PELICHUHN 3aJ1a4 U3 IPYTUX YUSOHBIX IPEIMETOB U PEATHbHOM KU3HU.
Havana maTemaTHueckoro aHajinsa.

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JIJIsl PEILICHUS] HEPABEHCTB.

[IpousBognas ¢pynkiuu. ['eomerpuueckuii 1 GU3NUECKUNA CMBICT TPOU3BOAHOM.

[lpousBomHbIe dNeMEHTAapHBIX (QYHKOUH. DOpPMYNBl HAaXOXIEHUS TMPOU3BOAHOH  CYMMBI,
NPOM3BEACHUS ¥ YACTHOTO (DYHKIIMH.



[IpumeHeHrne TNpPOU3BOJHON K HCCIEAOBAHMIO (YHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBILET0 3HaUeHHsI (PYHKIIMU Ha OTpE3Ke.

[IpumeHeHre MpPOU3BOAHON ISl HAXOXACHUS HAWJIYUIIETrO PELICHUs B MPUKIAIHBIX 3adadax, JJis
oTpeziesieHusl CKOPOCTH Tpoliecca, 3aAaHHOTO0 (GOPMYIIOH W TPaPUKOM.

[lepBooOpaznas. Tabmauia nepBooOpa3HBIX.

WuTerpan, ero reomeTpudeckuii u (Qu3MUecKuil cMmbIci. BreramcieHwe uHTErpana mo gopmyse
Herorona—JIeitoauma.

11 KJIACC ¥Yray0J/ieHHbIH YPOBEHb

Yucna v BIYUCICHUS.

Harypanbuble u nensie uucna. [IpuMeHeHHe NMPU3HAKOB AECTUMOCTH IIEJBIX YHCEN, HauOOJIbIINMA
obuwmii nenurens (nanee — HOJl) u Hammensbinee oOuiee kpatHoe (manee -HOK), ocratkoB mo momysnio,
anroputMa EBkimnzia 11 peleHus 3a1ad B LEIIbIX YHUCiIax.

KommiekcHpie umncna. AnreOpanudeckass U TpUTrOHOMeTpuueckas (OpPMbI 3alUCH KOMIUIEKCHOTO
yuciaa. ApudmMeTHueckue onepanuu ¢ KOMIUIEKCHBIMH 4YuclaMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha
KoopauHaTHOH miockocTH. @opmyna Myaspa. KopHu n-oii cteneHu U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILIEKCHBIX YHMCEN JUIsl pellieHus (PU3MUECKUX U TeOMETPUYECKUX 3a1ad.

YpaBHEHUS 1 HEPABEHCTBA.

CucreMa U COBOKYIIHOCTb YpPaBHEHMM M HEpaBEHCTB. PaBHOCWJIBHBIE CUCTEMBI U CHCTEMBbI-
ciencTBUs. PaBHOCUIIBHBIE HEPABEHCTBA.

OT10op KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHUH C MOMOIIbIO TPUTOHOMETPUUYECKONH OKPYKHOCTH.
Penienne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEeIbHBIX U JIOTApU(MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIIEHHUS CHCTEM U COBOKYIHOCTEH palMOHAIbHBIX, HpPAalMOHAIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUYECKUX YPAaBHECHHH.

VYpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHre ypaBHEHUMH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX 3a/Jady U 3aj1ad U3
Pa3NUYHBIX 00J1aCTEH HAYKH U peaIbHOM KU3HH, HHTEPIPETALNS OTYISHHBIX PE3YIbTaTOB.

OyHKIUH U TpapUKH.

I'padux komno3uumu ¢GyHkuuid. ['eomerpuyeckue o00pa3bl ypaBHEHHMH H HEpPaBEHCTB Ha
KOOPJAWHATHOW IJIOCKOCTH.

Tpuronomerpuyeckue GyHKINU, UX CBONCTBA U IpaQUKU.

I'padmueckue MeTObI pelieHUs] ypaBHEHUI U HepaBeHCTB. | paduueckne METOIbl peIIeHus 3a/1a4 C
napaMeTpamu.

Hcnonb3oBanue rpadukoB (GyHKIMH U1 MCCIIEAOBAHMS HPOLECCOB M 3aBUCUMOCTEH, KOTOpBIE
BO3HHKAIOT [IPY PELICHUHU 3aa4 U3 IPYTUX YU€OHBIX IPEIMETOB U PEAJIbHON KU3HU.

Havana maTemaTHueckoro aHajiusa.

[lpumeHeHHEe TPOM3BOMHONW K MCCIENOBAHWIO (YHKIMA HAa MOHOTOHHOCTb M OKCTPEMYMBI.
Haxo>xaeHne HanOombIIero ¥ HAMMEHbLIETo 3HaYeHUI HeNPephIBHOM (PyHKIMM Ha OTpe3Ke.

[IpuMmeHeHre POU3BOAHON Ui HaXOXKICHHS HAWIYYIIErO PELICHUs B NPUKIAIAHBIX 3anadax, AJId
OIIpeIeIEHUsI CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOT0 (pOPMYJION WK TpapUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. llepBooOpa3Hbie 37I€MEHTAPHBIX (YHKIIUI.
[TpaBuia HaXOXKACHUS IEPBOOOPA3HBIX.

Wuterpan. I'eomeTpuyeckuil CMBICH HUHTErpaja. BplunciieHHE OIpenenéHHOro HHTErpaiga Io
dbopmyne Herorona—JleitOnuiia.

[IpumeHeHre MHTErpana A HaAXOXKACHUS IUIom@aAe miockux Guryp u o0bEMOB TeOMETPUUECKUX
Tel.

[Ipumeps! pemeHnit quddepeHanbHbpIX ypaBHEHHH. MaTteMaTHuecKkoe MOJICIIMPOBaHUE PEeATbHBIX



MIPOIIECCOB C MOMOIIBI0 AU HEPCHIINATHEHBIX YPABHCHHIA.



TEMATHUYECKOE IUVIAHUPOBAHUWE YYEBHOI'O KYPCA

10 KJIIACC

ba3osbiii ypoBenb (70 yacoB) Yray0Jennblii yposeHb (140 yacos) JJIeKTPOHHbIE CHnuCOK UTOTrOBBIX Cnoco0 oueHku

HasBanue paznena |(OcHOBHOE HasBanue pa3znena |OcHOBHOE (uudpoBbIe) [IAHMPYEMbIX Pe3yJbTAaTOB HUTOTOBBIX
(Tembr) (uncio coJiepKaHue pazzena (Tembl) (4rciIo coJIepKaHue pa3zena | 00pa3oBaTe/IbH | € YKa3aHHEM 3TAINO0B UX TUIAHUPYEeMbIX
4acoB) (Tembr) 4acoB) (Tembr) ble pecypchl ¢popmupoBanus pe3yJibTaToB
MHoxecTBa MHOKeCTBO, MHOKECTBO MHOKeCTBO, https://lesson.a| ceobogHO OIIEpUPOBAThH- PELICHHE
palMOHAJIbHBIX U |OTI€paliy HaJl MEeNCTBUTENbHBIX orepanuu HaJ cademy- MOHSITUSIMHU: MHO>KECTBO,)y4eOHBIX U
NEHCTBUTENBHBIX ~ [MHOYKECTBaMHU. YHCEN. MHOXECTBaMU M UX  |[content.myschool.| oneparyu HaJ(MPaKTUKO-
qrCe. JlnarpaMMBbI MHOTO4JICHBI. CBOWCTBA. edu.ru/catalog MHOXECTBaMHU; OPHEHTUPOBAHHBIX
PanrioHanbHbIC Olinepa—BenHa. PannoHanbHbIE Jlnarpammel Diinepa MCIIOJIb30BaTh TEOPETUKO-  [3a1a4;
YpaBHEHUS U PanronanbHbie YPaBHEHUS U — BenHa. MHO>KECTBEHHBIH anmnapar - CaMOCTOSITEIbHAs
HEPABEHCTBA quCIIa. HEPABEHCTBA. [Ipumenenue JUIS1 OITMCAHUSI peaIbHbIX pabota
(14 ) OOBIKHOBEHHBIC U CucTeMbl TUHEUHBIX [MeopemuKo- [IPOLIECCOB U SIBICHUM, IPU  [KOHTPOJIbHAS

NecATUYHbIC IpoOU, |[ypaBHEHHMA MHOIHCECMBEHHO20 peleHN! 3a1a4 U3 Ipyrux  pabora

[TPOIICHTHI, (28 1) annapama o y4eOHBIX MPEIMETOB

OEeCKOHEUHBIE peuienus 3a0ay. OIIEPUPOBATH MOHATHIMHU:

[EpUOINYECKUE PanronanbHbie palMoOHAIBHOE U

npoOu. qHCIIa. NEHCTBUTENIBHOE YUCIIO,

Apudmernueckue OOBIKHOBEHHBIE U OOBIKHOBEHHAS U JIECATUYHAS

olepanuu c NecATUYHbIEe Apo0Hu, IpOOb, MPOLIEHTHI,

palMOHAIbHBIMU [TPOLICHTHI, becKoHeuHas nepuoouUyecKast

YUCIIaMU, OCCKOHEUHBIC 0pobOb, uppayuoHaibHoe

peoOpa3oBaHus MEepUOIUUECKUE UUCI0, MHOJICECMBA

YUCIIOBBIX npoou. [Ipumenenne PAYUOHATLHBIX U

BBIPKCHHI. npoOel U TPOIICHTOB OelicmeumenbHbLX Yucel,

[Tpumenenue apodeit
Y TIPOLICHTOB IS
peneHus
[TPUKJIAIHBIX 3a]a4 U3
Pa3JINYHBIX OTpacien
3HAHUU U peallbHON
PKU3HU.
JlericTBUTENbHBIE
qucIia.
PannonaneHele 1

MPPALMOHAIIBHBIE

TUTSL PEIICHUS
MPUKJIAHBIX 33/1a4.
JleficTBUTENbHBIE
quca.
ParnonanbHbIe U
VppalMoHabHbIC
qHCIIa.
Apudmernueckne
OTICPALINH C

e CTBUTEIILHBIMU

yuciaamu. Mooy

MOOYIb 0eUCm8UmenbHO20
uucna

npuMeHsams opoou u
npoyenmol OJisl peulensl
NPUKTAOHBIX 3404 U3
pa3nuuHbIX Ompaciel 3HAHUull
U PeabHOU HCUSHU
BBITIOTHATH apu(METHIECKIE
OTIepaIyy C PAIIMOHATLHBIMH
U IeCTBUTEIHLHBIMU

qucjIaMu



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

qrCIIa.
ApubMeTHIECKHE
olepanuu ¢
NeHCTBUTENbHBIMU
YHCITaMU.
[TpubnxEéHHbBIC
BEIYVCIICHHS,
[paBuia OKPYTJICHUS,
MIPUKUIKA ¥ OI[CHKA
pe3ynbraTta
BBIYMCIICHUI.
ToxxnecTBa u
TOKIECTBEHHBIE
peoOpa3oBaHusl.
YpaBHEHUE, KOPDEHb
ypaBHEHUSI.
HepaseHcTBO,
peleHue
HepaBeHCTBAa. Merox
MHTEPBAJIOB.
Pemenne neaplx u
poOHO-
paMoOHAEHBIX
YpaBHEHUN U
HEPaBEHCTB

OeticmeumenbHo20
uucna u e2o
ceolicmaa.
[TpubnxEHHbIC
BBIUMCIICHHSI,
[paBUJia OKPYTJICHUS,
TIPUKUIKA W OI[CHKA
pe3ynbraTta
BBIYMCIICHUI.
OcHogHble memoobvl
peuleHus yeavix u
0pobHO-
PaAyUOHANbHBLX
VpagHeHul u
HepageHcms.
Muozounenvt om
0OHOU NepeMeHHOll.
/lenenue mHocounena
Ha MHO20YJIeH C
ocmamkom. Teopema
bezy. Muozounenwi ¢
yenvimu

Koo puyuenmamu.
Teopema Buema.
Pewenue cucmem
NUHEUHbIX YPAGHEHU.
Mampuya cucmemol
NTUHEUHBIX YPAGHEHU.
Onpedenumens
mampuywl 2 X2, e2o
ceomempuiecKutl
CMBICTL U C8OUICMEA,
BblULUCTIeHUEe €20
SHAYeHUsl,
npumMeHenue
onpedenumersi O
peulenus cucmembl

NIUHEUHBIX YPAGHEHU.

BBITIOTHSTH PUOTNKEHHBIE
BBIYKCIICHUS], UCIIOJIb3YS
[IpaBUJIa OKPYIJIEHUS, 1€JaTh
[IPUKUJIKY U OLICHKY
pe3yabTaTa BEIYMCIEHUN
ONEPUPOBATH TOHATUSMU:
CTEIIEHb C LIEIBbIM
[MOKa3aTeseM, CTaH1apTHas
dbopma 3anucu
NEHCTBUTENILHOTO YUCIIA,
KOPEHb HaTypaJIbHOU
CTEIEHHU, UCIIOJIb30BATh
MOAXOAAIIYI0 PopMy 3armucu
NEWCTBUTENIbHBIX YNUCEI JJIS
pelIeHus MPaKTUYECKUX
3a/1a4 ¥ IPE/ICTaBICHUS
TTaHHBIX

ONEPUPOBATH MOHATUSMU:
TOKJIECTBO, YPaBHEHUE,
HEPABEHCTBO, 1IEJI0E,
paloHaIbHOE ypaBHEHHE,
PABHOCUNIbHbLE YPAGHEHUS U
VpaeHeHUs-c1e0Cmasus,
pasHOCUNIbHbIE HEPABEHCMEA
BBITMOJIHATH MPE0oOpa3zoBaHus
L[EJIBIX, PALIMOHATIBHBIX
BBIPAYKEHHI U pelIaTh
OCHOBHBI€ THUIIBI IIEJIBIX,
palMOHAIbHBIX YPABHEHHUN U
HEPABEHCTB

[IPUMEHATH YPAaBHEHUS U
HEPABEHCTBA JIJIsl PELICHMUS
MaTeMaTHYECKUX 3a/1a4 U
3a]1a4 U3 pa3Iu4HbIX
o0J1acTel HayKu U peaIbHON
PKU3HHU

MOJEJINPOBATH PEAIbHBIC

CUTyallu Ha A3BIKC anre6pbl,




Peuwenue npukiaoHwlx|
3a0a4 ¢ NOMOWbIO
cucmemvl TUHEUHbIX
VypasHeHul

COCTAaBIISATh BBIPAXKCHUS,
ypaBHEHUs1, HEPABEHCTBA IO
YCIIOBUIO 33]1a4H,
MCCIIEIOBATh MOCTPOCHHbBIE
MOJIENIN C UCII0JIb30BAHUEM
arnmnapara ajareopsl

DOyHKIUHU U
rpaduku. CreneHs ¢
[CJTBIM TTOKa3aTesIeM
(6 9)

DyHKIHS, CTIOCOOBI
3agaHus (QyHKIMH.
B3aumHo oOpaTHbIe
¢bynkuuu. ['papuk

(b yHKIMH.

Oo6nactb
ornpeaesieHus: u
MHOKECTBO 3HAUYCHUI
dbyakuun. Hymm
¢byHKINH.
[IpomexyTku
3HAKOIOCTOSIHCTBA.
UETHbIEC 1 HEUETHBIE
¢ynkunu CTeneHs ¢
[[eJIbIM TIOKAQ3aTEJIEeM.
CrannaptHas ¢popma
3anucu
TIEUCTBUTEIILHOI'O
qHCla.
Hcnonb3oBaHue
MOAXO0AIIEH (POPMBI
3arncu
NeNHCTBUTENBHBIX
YHCEeN IS PeLICHHUS
MPAKTUYECKHX 33724
Y TIPE/ICTABICHUS
TTaHHBIX.

CrenenHas GyHKIUS
C HaTypaJbHBIM U
L[€JIbIM TIOKAa3aTEeJIEeM.
E€ cBoiicTBa u

rpadux

DO yHKINT

U TpauKH.
CrenenHast GyHKIUS
C LIEJIBIM
nokazaresuem (12 )

DyHK1HA, CIOCOOBI
3ajaHus (QyHKIMU.
B3aumHo oOpaTHbIe

https://lesson.a

cademy-
content.myschool.

OTIEpUPOBATH TIOHATHSIMU:
G yHKIHS, CIOCOOBI 3a/1aHUs
b yHKIIMH, 007ACTH

byHKIMH.
Komnoszuyus
¢ynxyuil. I'paduk
b yHKIIAH.
OnemenmapHvle
npeobpazosanus
epaguxos gyukyuil.
Obnactp
oTmpeAeNeHus: U
MHO>KECTBO 3HAUEHU
¢bynkunu. Hynmn

(b yHKIIHUH.
[IpomexxyTKu
3HAKOIIOCTOSIHCTBA.
UETHbIE U HEYETHBIE

G yHKIIHH.
llepuoouuecxue

dyuryuu.

I Ipomesicymru
MOHOMOHHOCMU
dyukyuu.
Maxcumymor u
MUHUMYMbL PYHKYUU.
Haubonvuee u
HauMeHbuee
3HayeHue QyHKyuUu Ha
npomedcymxe.
Jluneunas,

edu.ru/catalog

KeaopamuyuHas u

OTIpeIeIICHUs] U MHOXKECTBO
3HaYeHUI QyHKUNHU, TpaduK
G yHKIMH, B3aUMHO
oOpaTHbIe QYHKITNH,
KOMNno3uyus QyHkyutl,
BbINOTHAMND dTIeMEHMAPHbLE
npeobpazosanus epaguros
dyuryuii

OTIepUPOBATH TIOHATUSMU:
YETHOCTD U HEYETHOCTh
(byHKUIMY, HYTU QYHKIUH,
POMEKYTKH
3HAKOIIOCTOSIHCTBA,
nepuoouueckue QyHkyuu,
npoMeNCymKu
\MOHOMOHHOCMU (hYHKYUU,
IMaKCUMYMbL U MUHUMYMbL
dyukyuu, Haubonvuee u
HauMmeHbulee 3HaueHue
DYHKYUU HA NPOMeEICYmKe
Cc80000HO onepuposamv
NOHAMUSMU. CTNEeNeHHAs
@DYHKYUS ¢ HAMYPATLHBIM U
yenblm noKasamenem,
epaghux cmeneHHOU hyHKYUU
C HAMYPATLHBIM U YETbIM
nokazamenem, 2pa@ux KOpHs.
N-otl cmenenu Kax QyHKyuu

0Opammol cmenenu ¢

- peleHue
y4eOHBIX U
MPAKTHKO-
OpPUEHTHUPOBAHHBIX
3amad;

- CaMOCTOsITeIbHAS
paboTta
KOHTPOJIbHAS
paboTta
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0poOHO-TUHelHAA
dyuryuu.
DnemenmapHoe
uccredosanue u
nocmpoenue
epaghuxos smux
dynKyul.

CreneHs ¢ 1enbIM
rokasarenem. burnom
Hoviomona.
Crenennast GyHKIUSA
C HaTypaJbHBIM U
I1EJTBIM TIOKA3aTeJICM.
E€ cBoiicTBa u

HamypaibHbIM noKazamenem
HCIIOJIb30BaTh TpaduKu
(byHKUIMH 1S perieHust
ypaBHEHUI

CTPOUTH M YUTATh IpauKu
TTUHEHHON QYHKIINH,
KBaJpaTUIHON ()YHKIINH,
CTENeHHON (YHKIIHH C
[IEJIBIM TTOKa3aTeseM,
onepuposams NOHAMUAMIU:
IUHEUHAs, K8AOPAMUYHAsL U
OpOOHO-TUHelHAs PYyHKYUU,
BLINOIHAMb DNIEMEHMAPHOE
uccedoeanue U NOcCmpoeHue

rpadux ux epaguxos
MCIIONIb30BaTh TpaduKu
(G YHKUIUN JUTIsT UICCIIETIOBAHUS
[MPOLECCOB U 3aBUCUMOCTEN
[P PEIICHUH 3a/1a4 U3
MPYTUX y4eOHBIX MPEeIMETOB
Y peajbHOU KU3HU,
BBIpaXaTh (popmynamMu
3aBUCUMOCTH MEXTY
BEJIMYNHAMU
ApudmeTtnueckuii | Apudmernueckuid  |ApudmeTndeckuii  |Apudmernueckuit https://lesson.a jonepupoBaTh MOHATUAMU: |- pEIICHUEC
KOpEHb N—OH KOPEHb HATYPAJIBHOM KOPEHb N-0 KOpeHb HaTypaJibHOU [cademy- CTETICHB C LEJIBIM YICOHBIX 1
CTECIICHMU. creneHu. JleficTBus ¢ (CTENEeHN. CTEIIEHU U €ro content.myschool.nokaszarenem, cTaHgapTHAs  |[IPAKTHKO-
Uppanmonaneupie  apudmernyeckumu  MppannoHaabHbIE  |CBOMCTBA. edu.ru/catalog dbopma 3anucu OPUEHTUPOBAHHBIX
YpaBHEHUS U KOpPHSIMU N—OM ypaBHEHUS [Ipeobpazosanus NeHCTBUTENILHOTO YUCIIA, 3ajay;
HepaBeHcTBa (18 1) [cTeneHwu. (18 1) YUCTOBLIX KOpPEHb HATypaIbHOU - CaMOCTOSITEIbHAS
Pemenue BbIPAdICEH UL, CTEIIEHU, UCII0JIb30BaTh pabota
MPPALMOHAIIBHBIX cooeporcauux MOIXOIALIYI0 (DOPMY 3aIUCU KOHTPOJIbHAS
YpaBHEHUH U cmenenu u KOPHU. NEHCTBUTENBHBIX YHCET sl [paboTa
HEPABEHCTB. WppauroHanbHbIe penIeHus: IPaKTUYECKUX
CaoiicTBa u rpadux ypaBHEHHUSI. 3a7a4 U NpeICTaBICHUS
KOPHSI N-OM CTENeHU (OCHOBHEBIE METOJIEI MaHHBIX
peuieHus ONEPUPOBATH MOHSATUSMHU:
MPPALMOHAIIBHBIX TOXJIECTBO, YPaBHEHHUE,
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YPaBHEHU.
PasHnocunbHbvle
nepexoovl 8 peueHuu
UPPAYUOHATILHBIX
VpagHeHuu.
CaoiicTBa 1 rpaduk
KOPHSI N-OM CTENEHU
KakK (QyHKIIUH
00paTHOM CTeTeH! C
HATypaJIbHbIM
110Ka3aTeIeM

HEPaBEHCTBO, 1IEJI0E,
panuoHalbHOE,
MppalMoHaILHOE YPaBHEHUE
LCNONb308aMb CEOUCMEA
Oeticmsuti ¢ KOpHAMU O3
npeodpaz06anus blPaANCeHUU
Cc60000HO onepuposamv
NOHSMUAMU:
UpPayUoOHaIbHble YPAGHEHUS,
HAX0O0UMb UX PEUEHUsL C
HOMOWBIO PABHOCUTLHBIX
nepexo006 uiu 0cyuwecmesis
nposepky KopHeil

DopMyiIbl
TPUTOHOMETPHH.
TpUroHOMEeTpUYECKU
€ YPaBHECHHUS

(22 u)

Cunyc, KOCUHYC U
TaHI'€HC YUCIIOBOTO
apryMeHTa.
ApPKCHUHYC,
APKKOCUHYC U
APKTaHI€HC
YKCIIOBOTO
apryMeHTa.
Tpuronomerpuyeckas
OKPYKHOCTBD,
OIpe/iesICHUE
TPUTOHOMETPHUUECKHUX
(yHKIWH 9UCIOBOTO
apryMeHTa.
OcHOBHBIE
TPUTOHOMETPUUECKHE
(bopMyIIBL.
[IpeoOpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHU.
Pemenne
TPUTOHOMETPUUECKHUX
YpaBHEHUH

TpuroHomerpudecku
€ BBIPa)KCHHUSA U
YpaBHEHUS

(22 1)

Cunyc, KocUHYC,
TAHI'€HC U KOTAaHT€HC
YK CIIOBOTO
apryMeHTa.
ApKCUHYC,
ApPKKOCHHYC U
ApPKTaHT€HC
4KCIIOBOTO
apryMeHTa.
Tpuronomerpuueckas
OKpPY>KHOCTb,
OIIpezcIICHNE
TPUTOHOMETPUUECKUX
(GyHKLIUH YUCIOBOTO
apryMeHTa.
OcHoBHBIE
TPUTOHOMETPUUECKHE
(bopMyIbI.
[Ipeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHUI.
Pemenue
TPUTOHOMETPHUUECKHUX
YpaBHEHUI

https://lesson.a

cademy-
content.myschool.

ONEPUPOBATH MOHSATUSMHU:
CHUHYC, KOCUHYC ¥ TaHI'€HC

edu.ru/catalog

[IPOM3BOJILHOIO YIJIa,
MCII0JIb30BAaTh 3aINCh
[IPOM3BOJILHOTO yIJa Yepe3
oOpaTHbIe
TPUTOHOMETPHUYECKHUE
byHKIIUN

onepuposams NOHAMUAMU:
APKCUHYC, APKKOCUHYC U
APKMAH2EHC YUCTO08020
apeymenma

BBITOJIHATH IPpeoOpa3oBaHUs
TPUTOHOMETPHUUECKHUX
BBIPAKCHUM U pelaTh
TPUTOHOMETPHUECKHE
YpaBHEHHS

NpUMeHsmMb OCHOBHbLE
mpuzoHomempuiecKue
dopmynel Ons
npeobpazosansl
Mpu2oOHOMempu4ecKux
BLLPANCEHUL

Cc60000HO onepuposamv
nonsmueMm:

- peleHue
YICOHBIX 1
MIPAKTHKO-

OPHECHTUPOBAHHBIX
3ajay;

- CAMOCTOSITEIIbHAS
pabota
KOHTPOJIbHAS
pabota
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mMpucoHOMempuyecKoe
VpasHeHue, npuMeHsIms
Heobxoo0umvle popmynvl 0ns
peuienust OCHOBHbIX MUNoO8

MpUeOHOMEMPUYECKUX
ypasuenuu
[TokazareapHas Cmenenw ¢ https://lesson.a |estnonnsame npeobpazoéanust - peieHue
byHKLHS. PayUOHALHBIM cademy- YUCTI0BLIX BLIPANCEHUL, y4eOHBIX U
[TokazarenbHbBIC nokazamenem u e¢  [content.myschool.lcodeporcawux cmenenu ¢ MPaKTUKO-
YPaBHEHHUS ceoticmaa. edu.ru/catalog  payuonanvhviM nokazamenemOpPUESHTUPOBAHHBIX
(10 u) Iloxazamenvuasn Cc80000HO onepuposamv 3a/1a4;
@dyHkyus, eé NOHAMUAMU. NOKA3AMeNbHAs | - CAMOCTOSITeNIbHAS]
ce0Lcmea u epaghux. dyukyuu, ee ceoticmea u pabota
Hcnonvzosanue epaghuxu, ucnonv3osams ux [KOHTPOJbHAsS
epaghuxa gynxkyuu epaghuxu ons peuterus pabota
0714 peutenus ypasHenuti
VpasHeHul. Cc800O00HO onepuposamv
lloxazamenvHuvle NOHAMUAMU NOKA3aMelbHble
VpasHeHusl. VPasHeHusl, Haxo00umbv ux
OcnosHbvle Memoobl peuieHus: ¢ NOMOUbIO
peuienust PABHOCUNBHBIX NEPeX0008
NOKA3aMeNbHbIX WU OCYWeCBIIsIsl NPOBEPKY
ypasHeHul KopHell
Jlorapubmuueckas Vloeapugpm uucna. https://lesson.a jucnoavsosams ceoticmea - pelcHue
b yHKITHS. Cesoticmsa cademy- noeapudmos o1 Y9eOHBIX U
Jlorapudmuaeckue |1ocapugpma. content.myschool.npeobpazosanus MPaKTUKO-
ypaBHenus (18 u)  |Jecamuunvie u edu.ru/catalog  |lrocapugmuueckux OPUEHTUPOBAHHBIX
Hamypanvhble BbIPAICEHULL 3agad;
no2apugmol. Cc60000HO onepuposamv - CaMOCTOsITeIbHAS
IIpeobpazosanue NOHAMUAMU pabora
sbIpadfceHull, nocapugpmuuecxkasn pynkyuu, KOHTPOIbHAS
cooeparcauux ux ceolicmea u epapuxu, pabora
no2apugmol. 1CN0I6306aMb UX 2PAPUKU
Jloeapugpmuueckas 0715 peutenust ypasHeHuil
dynryus, eé c80000HO Onepuposamy

ceoticmea u epagux.

Hcnoavzosanue

epaguxa pyHxkyuu

nousmusMU
nocapugmuueckue

ypaeHeHUs, HAX00UmMyb UxX
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0151 peutenst

PpEeUEHUSL C NOMOULbIO

VpaeHeHull. PABHOCUTLHBLX NEPEX0008
Jloeapugpmuueckue WU OCYUeCBsAs NPOBEPKY
VpaeHeHusl. KopHell
OcnosHbvle Memoobl
peuienusl
no2apu@muieckux
ypasHeHU.
PasHnocunbHble
nepexoovl 8 peuieHuu
no2apu@dmuieckux
ypasHeHul
[TocnenoBarenpHoCT [[TocienoBarenbrocTH [locnenoBatensHOCT [[locnemoBatensHocTH|  https://lesson.a| omepupoBaTh  MOHITHAMU:- pEIICHUE
U 1 IPOTPECCUH , CIOCOOBI 3aJaHusl |1 , CIIOCOOBI 3aanust  [cademy- MOCJIeI0BATEIBHOCTbD, y4eOHBIX U
(6 9) nocienoBareabHocTe U porpeccuu (10 9) mocnempoBatensHOCTe [content.myschool.| apudmeTrueckas UIMPaKTUKO-
1. MOHOTOHHBIE it. Memoo edu.ru/catalog reoMeTpuIecKas OPUEHTUPOBAHHBIX
MOCIIEIOBATENILHOCTH. mamemamu4eckou MIPOrPECCUU; 3ajiay;
Apupnmernieckas 1 UHOYKYUU. OIIEPHPOBATh  TIOHSATHSMHU: - CAMOCTOSTENbHAS
reoMeTprIecKast MOHOTOHHBIE U OCCKOHEUHO yObIBaroIaspadoTa
MIPOTPECCHH. OrpaHUYCHHBIC reoMeTpuyecKast
beckoneyHo MOCIIEIOBATEILHOCTH. nporpeccus, CyMMa
yObIBaroas Hcmopus ananusa OecKOHEYHO  yObIBaromieu
reoMeTpruecKast OeCKOHEeUHO MAbIX. re€OMETPUUYECKOMN
[IPOTPECCHSL. ApudmeTtrueckas u MPOTPECCUU,  JUHEUHbIU U
Cymma 0eCKOHEYHO reoMeTpuuecKas 9KCNOHEHYUANbHBILU  POCH,
yObIBaroLIei [IPOTPECCHUMN. dopmyna CLOHCHBIX
FEOMETPUYECKOU beckoneyHo npoyeHmos, umema
MIPOTPECCHH. yOBIBaroIas npecmasienue 0
dopmyna CIOKHBIX reoMeTpruIecKast KOHCmanme;
[MPOLIEHTOB. nporpeccusi. Cymma 3a/1aBaTh
Hcnons30BaHue OECKOHEYHO MOCJIeI0BATEIbHOCTH
PO PECCUH LI yObIBaOLIEH Pa3TUYHBIMU CIIOCOOAMH;
peleHNs peabHbIX reOMETPUIECKOM HCIIOTB30BATH CBOIiCTBA
3a/1a4 MPUKIATHOIO [pOrpeccuu. MocJieJ0BaTeILHOCTEH U
XapaKTepa JTunetnbii u 3 MPOTPECCUN 71l PELICHMUS]
9KCHOHEHYUAIbHbIL peanbHBIX 3a1a4

pocm. Yucio e.

Dopmyna CI0KHBIX

MPUKIIAAHOTO XapaKTepa.

Cc80000HO onepuposamsy
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MPOIICHTOB. NOHAMUSAMU:
Vcrionp3oBanue noC1e008ameIbHOCHY,
MIPOTPECCUU TS cnocoowl 3a0anus
PEIICHHUS peaTbHbIX nociedosamenvHocmetl,
3aj1a4 MPUKJIIATHOTO MOHOMOHHbIE U
XapakTepa 02paHUYeHHbIe
nocied08amenbHOCmu,
NOHUMAamMb OCHOBbL
3apodicoenus
MAMEMAMUYECKo20 aHaIu3d
Kak —auaiuza  06ecKoOHeuHo
Manbix
HenpepbiBHBIC Henpepoighvie https://lesson.a | ceoboono onepuposamv- pelICHNUe
byHKIHN. dyHKYUU U UX cademy- NOHAMUAMU: — HenpepbléHbleYICOHBIX U
[TpousBoanas (20 u) |ceoticmea. Touka content.myschool.| pyurkyuu, mouxu paspwisanpaxTuko-
paspuisa. edu.ru/catalog epagpuxa @yHKYyUU, OPUSHTUPOBAHHBIX
Acumnmompl aAcCuUMnmMomul epaghuxazanad,
epaguros pyuxyuil. Gdynrxyuu; - CAaMOCTOSITETbHAS
Csoticmea ¢hynxyuii €600600HO onepuposamvpaboTa
HenpepvleHbIX Ha NOHAMUEM. @yHKYUsLKOHTPOITBHAS
ompeske. Memoo HenpepvieHas Ha ompesKe,padoTa

UHMEpPBANos Oisl
peuenust
HepaseHCms.

[Ipumenenue ceoticme

HenpepulHbIX
yHKyul Ons
peutenus 3a0ad.
llepsas u emopas
NnpouU3B0OHbLE
dynxyuu.
Onpedenenue,
ceoMempudecKuti u
Qusuueckuii cmoic
NPOU3BOOHOU.
Ypaenenue
KacamenvHou K

epaghuxy ¢hynkyuu.

nPUMEHAMb ceolicmea
HenpepuleHbIX GYHKYul 0]
peuieHus 3a0ay;

€680000HO onepuposamau
noHamuaAMu:  nepeas U
emopast NPOU3800HbLE
@yHKkyuy, KacamenvHas K
epaguxy ynxyuu;
BbLIYUCTAMb — NPOU3BOOHBIE
cymMmel, npousgeoenus,
YACMHO20 U KOMHO3UYUU
08yx  yHryuil, 3Hamb
npouU3B0OHbLE
NeMEHMAPHBIX DYHKYULL,
UCNONIb308AMD
2eomempuyecKull U
duzuueckui CMbICT
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IIpouzeoonvie
DJIEMEHMAPHBIX
dyHKyul.
[Ipoussoonas cymmt,
npouszgedeHnus,
YUACMHO20 U

KOMNO3UYUYU QhyHKYull

NPOU3800HOU OJisl peuletus)
3adau.

[loBTOpEHME,
000011IeHHE,
CUCTeMAaTH3AIHS
3HaHUH (4 9)

OCHOBHBIE TTOHATHS
Kypca anreopsl 1
Hava
MaTEMAaTHYECKOIO
anann3a 10 kiacca,
00001IeHHE U
CcHUCTeMaTH3aIUs
3HAHUM

[loBTOpEHME,
000011IeHHE,
CHCTEMaTH3aIIH
3HaHHI

(2 9)

OCHOBHBIE TTOHATHS
Kypca anreopsl 1
Haya
MaTEMAaTHYECKOIO
anannsa 10 kiacca,
00001IeHHE U
CcHUCTEeMaTH3aIUs
3HAHUM

https://lesson.a

cademy-
content.myschool.

edu.ru/catalog

- peleHue

y4eOHBIX U
MPaKTUKO-
OPUECHTUPOBAHHBIX
3agad;

- CaMOCTOSATENbHAas
pabota
KOHTPOJIbHAS
pabota
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TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA
11 KJIACC AJITEBPA U HAYAJIA AHAJIU3A

CBOiicTBa U rpaduk

- CBOOOZHO OIEpPHPOBATH

MOHATUSIMH: MHOTOWICH OT
OJTHOU IIEPEMEHHOM,
MHOT'O4JICH c EJIBIMY
Ko unreHTamu, KOPHH
MHOT'OYJICHA, IPUMEHSTH
JICJICHUE  MHOroOWieHa  Ha
MHOTOWIEH C  OCTaTKOM,
teopeMy be3sy u Teopemy

Buera mis pelICHud 3a1a4;

BbIH Be€Hb 4acoB rJ1y0JIeHHBIH Be€Hb 4acoB JIEKTPOHH NMHCOK MTOTOBBIX n
ba3zo oBeHb (102 yaco Yrayoae oBeHb (136 yaco DJIeKTPO Cumnco oro Cnocod
HasBanue paznena  |OcHOBHOE ble IUIAHUPYEMBbIX Pe3yJbTATOB C| OLEHKH
(Tembl) (YHCIIO YACOB)|COACPKAHKE pa3eria (uu¢poBbIe yKa3aHHeM ITANoB UX HTOTOBBIX
(TembI) ) (¢popmupoBanusn IJIAHUPYEMBbI
o0pa3oBare X
JIbHBbIE pe3yJabTaToB
pecypchl
Crenens ¢ Cremnens ¢ https://les| —  cBoGoaHO omepHpoBaTH- PELICHUE
PaMOHAJIbHBIM palnroHaIbHBIM son.academy| pomsrHsMu: TOXK1€eCTBO,Y 1COHBIX I
nokasarteJjieM. TIOKA3aTENEM. - ypaBHEHHe, mepapencTRo,IPAKTHKO-
Iloxka3aTenbHast CBolicTBa CTENEHHU. content.mys OPHUEHTUPOBA
paBHOCHUIIbHBIC YpaBHEHHUS U
(yHKIHAS. [IpeoOpaszoBanue chool.edu.ru HHBIX 3a7a4;
IMokasaTeabHbIE BBIPAKEHUIA, catalog YPaBHCHUA-CIICICTBIA, -
YPAaBHEHUSA U COJIepKAIUX PaBHOCHIIPHBIC HCPABCHCTBA, |caMOCTOSATEND
HepaBeHcTBa (129) | panuoOHAIbHBIC —  OPUMEHATh  pa3luuHBICHAs padoTa
CTEIICHHU. METOIBI petenusfKOHTPOIbHAS
[Toka3zarenbHbBIE PAIMOHATBHBIX | IIpO6HO-pa6OTa
ypaBHEHUS U .
palMoOHaJIbHBIX  YPaBHECHHUH,
HEpPaBEHCTBA.
TlokasaTensHas MPUMEHSTh METOJI UHTEPBAJIOB
dyHKIWS, o8 JUJISl PEIICHHS HEPABCHCTB;

- HCIIONIb30BaTh CBOMCTBA
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JNEUCTBUM C KOPHAMM  JUIs
npeoOpa3oBaHMsl BRIPAKEHUH;
- BBINIOJIHATH
npeoOpa3oBaHUsl  YHCIOBBIX
BBIPAYKEHHIA, CoJZIepKaIuX
CTENIEHU C  palrdOHAIbHBIM
IMOKa3aTelieM;

—  CcBOOOJHO ONEpUPOBATH
MOHATUSAMHU: UPPAIUOHATILHBIC,
IMoKa3aTeIbHbBIC H
norapuMudecKkue ypaBHEHHUS,
HaxXOJUTh MX PEIIEHUS C
IIOMOIIIBIO

NNepexoa0B WU OCYHICCTBIIASA

PaBHOCHUJIBHBIX|

Jlorapupmuuyeckas
pyHkuus.
Jlorapupmuuyeckue
YPAaBHEHUSA U
HepaBeHcTBa (12 4.)

Jlorapudm uucna.
Hecsatuunbie u
HaTypajbHbIE
JIOTapU(PMBIL.
IIpeoOpa3zoBanue
BBIPAXKECHMI,
coaepKaIux
Jorapu(meI.
Jlorapudmuueckue
yYpaBHEHHUS U
HEPaBEHCTBA.
Jlorapudmuaeckas
¢byHkuus, eé
CBOMCTBA U rpaduk

HppauunoHajbHbIe,
MoKa3aTejbHbIe U
Jorapupmuyeckue
HepaBeHCTBa (24 4.)

OCHOBHBIC METOJIBI
perieHus
MOKA3aTeNIbHbIX U
JorapuMUIECKUX
HEPABEHCTB.
OCHOBHEBIE METOIBI
peuieHus
UPPAMOHATEHBIX
HEPaBEHCTB.
['paduaeckue
METO/TbI PEIICHUS
HUPPALMOHAIIBHBIX,
IIOKA3aTeNIbHBIX U
Jorapu(MUIECKUX
YpaBHEHUH U
HEPaBCHCTB

MPOBEPKY KOPHE;
https://les| —  ¢BoGOmHO OMEPUPOBATH)
son.academMyiopsrusiMu:  MppaLEOHAIbHBLE,
- IOKa3aTeIbHbIE 7
content.mys norapupmMuuecKue
chool.edu.ru P
catalo HEPABEHCTBA,  HAXOMUTh  HX
peenus c [IOMOII[BIO)

PAaBHOCHUJIBHBI XIIEPEXO/I0B;

- MOJIEIIMPOBATh PEAJILHBIC
CUTyallUd Ha s3bIKE aiureopsl,
COCTaBIIATh
BBIPAKCHM S, yPABHEHHS],
HEPAaBEHCTBA U UX CUCTEMBI I10
YCJIIOBHMIO 3a/1a4d, HCCIEN0BATH
[IOCTPOCHHBIEMO/IEIIN v
VCIIOJIb30BaHUEM arnmnapara

anreOppl,  MHTEPIPETUPOBATH

- peleHue
Y4IeOHBIX
MPAKTHUKO-
OpHUEHTUPOBA
HHBIX 3371a4;
CaMOCTOATEIb
Has paboTa
KOHTPOJIbHAS
paborta

[TOJIy4CHHBIA PEe3ysIbTarT.
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Tpuronomerpuueck | Tpuronomerpuueck |['padpuku TpuroHomeTpuyeck https://les| — CBOOOJTHO ONEPUPOBATH- PEIICHHE
e QyHKINH U X ue QyHKINH, UX TPUTOHOMETPUYECK | M€ QYHKIMH, HX son.academy| opsrHsMu: rpadukiy9COHBIX 1
rpaguxu. CBOMCTBA U uX pyHKIUHA. CBOWCTBA U - TPHTOHOMETPHYECKHX [IPaKTUKO-
Tpuronomerpuyeck | rpaQuku. Tpuronomerpuyeck | rpaduxu. content.mys b . OpHUEHTHUPOBA
o KITHIA;
e HepPaBeHCTBA [Tpumepsr ne HepaBeHcTBa (16 | OTOOD KOpHEH chool.edu.ruj PYHEH HHBIX 3a7a4;
(94.) TPUTOHOMETPUYECK  [4.) TpUroHomerpudeck [catalog —  TpUMCHATH bynkmm -
HX HEPABEHCTB UX YPaBHEHHUH C AJA MOACIMPOBAHNA HcaMOCTOATEIIb
MOMOIIBIO UCCIICIOBAaHHS peanbHbIXHAsI paboTa
TPUTOHOMETPUYECK TIPOLIECCOB. KOHTPOJIbHAS
01 OKPY>KHOCTH. abora
Py — OCYIIECTBIISATh 0T60pp
Pemenue o
KOpHEH npu peleHu:
TPUTOHOMETPHUYECK
HX HepaBEHCTB TPUTOHOMETPHUYECKOTO
YpaBHEHUS;
- CBOOOZHO OMEpPHPOBATH
TIOHSTHEM
TPUTOHOMETPHUYECKOE
HEPaBEHCTBO, MPUMEHSITH
HeoOxXoauMble (HOPMYIBI IS
pElIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KomnuiekcHble KomrmexcHbie https://les| — CBOOOJIHO  ONEpUPOBATH- PEIICHHE
yucaa (10 4.) quCla. son.academy| opsTHsME: KOMILIEKCHOeYYEOHBIX 1
AnreOpanueckas |- qHCTTO - MHOKeCTROMPAKTHKO-
TpUroHomeTpuyecka [content.mys OPHUEHTUPOBA
KOMILJIEKCHBIX qrcen,
s (DOPMBI 3aITUCH chool.edu.ru HHBIX 33/1a4;
KOMITIEKCHOT'O catalog MPEJICTABIATh  KOMIUIEKCHBIE _
Yyucoa. qdcaa B anredpamdecKoiicamocrosTens
Apudpmernueckue UTPUTOHOMETPHUYECKOMN Has paboTa
orcpanuun ¢ q)opMe’ BBINOJIHATHKOHTPOJbHAA
KOMIITIEKCHRIMU apudmerieckue omeparun cPadoTa
YHCIIAMHU.
HUMHU UU300paxarth HA
N300paxkeHne .
KOOPJMHATHOM TJIOCKOCTH.
KOMIUIEKCHBIX
qrces Ha

KOOPJMHATHOU
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IUIOCKOCTH.
®opmyna Myaspa.
Kopnu n-oit
CTETeHH U3
KOMIUIEKCHOTO
YHcla.
[Ipumenenne
KOMIUIEKCHBIX
YKCell JJIs PEeleHUs
(bu3nYecKux u

Tr€OMETPUICCKHIX
3a1a4
IMpousBoaHasi. HenpepriBabie HccaenoBanue [Ipumenenue https://les| — HCIIOJIb30BATh - pelieHue
IIpumeHeHnune bysakur. Meton dyHnkumii ¢ TIPOU3BOTHOM K son.academy POU3BOAHYIO AnsyYEOHBIX 1
MPON3BOIAHOM (24 4.) | UHTEPBAJIOB IS MOMOIIELIO } HCCHCHOF&HHE - uccnenoBanns  DYHKIMH H oIPAKTHKO-
peleHus npou3BoaHO¥ (24 4.)| GyHKIUMIT Ha content.mys OpPUEHTHUPOBA
MOHOTOHHOCTH M SKCTPEMYMBEI;
HEPaBEHCTB. MOHOTOHHOCTb U chool.edu.ru HHBIX 33124,
I[TpousBoHast 3KCTPEMYMBI. catalog —  HaxomuTh HamboibIIee U .
(pyHKuHI/L Haxoxnenue HanMCHbBIIICC 3HAYCHUAICAaMOCTOATEIb
I'eomeTpuueckuii u HauOOJIBIIETO U (GyHKIIMM  HENpepbIBHOM  HaHas pabdoTa
(I)I/I3I/IHCCKI/II/IVCMLICJI HAaMMEHBIIIETO OTpesKe; KOngOJ'ILHaH
TTPOU3BOTHOM. SHaueHus B HCTIONB30BATE pabota
[TpousBoaHBIC HENPEePBIBHON
MIPOM3BOIHYIO IS
3IEMEHTAPHBIX GyHKIIMH Ha
byHKIHiL. oTpesKe. HaXO0XICHUS HaWJTy4IIIeTo)
[IpousBoaHas [Ipumenenue PCELICHNAB IIPUKIIANIHBIX, B TOM
CYMMBHI, MIPOU3BOTHOM TSI qyucie COIMaTbHO
MIPOU3BEACHN, HaXOXICHU 3KOHOMHYECKUX, 3ajadyax, s
YaCTHOTO (DYHKITHIA. HAWTYYIIETO OTpeieNeHns  CKOPOCTH W
[Tpumenenue penieHus B
9 YCKOpEHUS mporiecca,
MIPOU3BOTHOM K TIPUKJIATHBIX .
HHOT MYJIOH  WIIH
HCCIICIOBAHUIO 3agavax, JIs 3aJaHHOTO  (popMyIIo 1
GyHKIMI Ha ompe/eIeHUs rpaguxom;
MOHOTOHHOCTH H CKOPOCTH H
IKCTPEMYMBI. YCKOpEHUSs
HaxoxneHue npoiiecca,
HauOOJIBIIIErO U 3aIaHHOTO
HaMMEHBIIIETO dhopmynoit unu
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3HaueHUs! PyHKIUH rpaguKomM
Ha OTpe3Ke. Komnozumus
[Ipumenenue (b yHKITHIA.
MPOU3BOAHOM JJIsI ['eomeTpuueckue
HaXO0XICHUS 00pa3bl ypaBHEHHHA
HaWIy4Ilero Y HEPaBEHCTB Ha
pelieHus B KOOpPJAMHATHON
MPUKIIAAHBIX IUIOCKOCTH.
3ajavax, A
OIpeIeIeHus
CKOpPOCTH Ipoliecca,
3aJJaHHOTO
(dhopMmyIoit unm
rpauKom
HNuTerpai u ero [lepBoobpaznas. IlepBooGpaznasi m | [lepBoobOpasnas, https://les| — CBOOOJIHO ONEpPUPOBATH- PEIICHHE
npuMeHenus (9 4.) | Tabmuma uHTerpaj (12 4.) OCHOBHOE CBOHMCTBO [SON.academy| pousrusMu: nepBoo6pa3Ha51,yqe6HHX U
NepBOOOPA3HBIX. epBOOOPA3HBIX. - oTIpe TeNEHHBIH PaKTUKO-
Wurerpai, [lepBoobOpa3ubie content.mys OpPUEHTHUPOBA
. MHTETPaJ,HaXOAUTh i
reOMEeTPUYECKUN U 3JIEMEHTApHBIX chool.edu.ru HHBIX 33]1a4;
(bU3NUESCKHIA CMBICTT ¢byukwmii. [IpaBuna |catalog nepBoobpasHeIe -
HWHTErpaa. HAaXOXKJIEHUS OJIEMEHTApHBIX  QYHKIMI  HcamocTosTeNb
Berancnenune epBOOOPA3HBIX. BBIUUCIIATh ~ MHTErpal  IoHas pabota
HHTCrpalia 1mo I/IHTCFpaH. q)opMyJ'[e H[,}()TOHa_KOHTpOJ'ILHaH
dhopmyne I'eomeTpuueckmit - . pabota
Herotona— CMBICII UHTETpalla. leitbrmma;
. - HaXOJIUTh TI0UIaId
JletiOamma Brorancienue i
OTIPEIETEHHOTO TUIOCKUX (UTYp U 00BEMBI Te
MHTErpasia 1o C IIOMOIIIBIO UHTETpaJa;
¢dopmyne HeroTona - UMETh IpPEJICTABICHUE O
— Jlelibuuna. MaTeMaTH4eCKOM
Tpumenenue MOJIEJIMPOBAHUA HA MPUMEPE
HHTerpata Ui COCTaBJICHUS
HaXOXKICHHUS
IUIOIAAEH TIOCKUX nn(pq)epenvunanmmx
¢buryp u 066EMOB YpaBHCHHH,

reOMETPUYECKHX
TeN.
[Tpumeps! perenuit

peluaTh NPUKIIAJHBIC 3aJa4U,
B TOM YHCJIC COLIMAJIBHO-
9KOHOMHUYECCKOI'O U
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Qg depeHIaIbHbI
X YpaBHEHUM.

(bU3MYECKOTO XapaKTepa,
CpeacTBaMu

MaremaTtnueckoe MaTeMaTH4eCcKoro aHanausa
MOZIETTMPOBAHHE
peanbHbIX
IPOLIECCOB C
HIOMOMIBIO
nuddepeHIaIbHbI
X YpaBHEHHI
Cucrembl Cucremsl Cucrembl Cucrema u https://les| —  cBoGoxHO —oOmEpHpPOBATH- PEIIEHHE
ypaBHeHmii (12 4.) | JIMHEHHBIX PALHOHAJIBHBIX, COBOKYITHOCTb son.academy| momsTusMu: cHcTEMA HY4eOHBIX U
ypaBHECHHUH. WPPALMOHAJIBHBIX | YPaBHEHH. - COBOKYMHOCTb  ypapHemmii ulPAKTHKO-
Pemenne Moka3aTeJbHBIX U | PaBHOCHIIBHBIE content.mys OpPHEHTHPOBA
HEPaBEHCTB,  PaBHOCHUJIbHBIE
NPUKIAJHBIX 33/1a4  Torapu(MUYecKHX | CUCTEMBI U chool.edu.ru HHBIX 3a/1a4;
C TIOMOMIBIO ypaBHenuii (12 4.) | cuctemsl- catalog CHCTCMBI 1 CHCTEMbI
CUCTEMBI JIMHEMHBIX CJIEICTBHS. CIICACTBHA, HaxXOUThcamMOCTOSTEND
ypaBHEHHUH. OCHOBHBIE METO/IbI peleHus CHCTEMBI uHas paboTa
Cucremsl u pEeIIeHNs CHUCTEM U COBOKYMHOCTEH KOHTPOJIbHAS
COBOKYITHOCTHU COBOKYITHOCTEH pPALMOHATBHBIX, pabota
TEJBIX, parroHaIBHBIX,
UPPALUOHAIIBHBIX,
panrOHANBHBIX, UPpPaOHATIBHBIX,
MOKa3aTeIbHBIX T
MppaoOHATBHBIX, MOKa3aTebHBIX U 5
MOKa3aTesbHbIX, norapu(hMUIECKAX JIOrapUGMHUIECKUX ypaBHEHHH
JorapuPpMUUECKUX YpaBHEHUH. 1 HECPABCHCTB,
YpaBHEHUH U [Ipumenenue
HEpPaBEHCTB. ypaBHEHHH, CHCTEM
Hcnonb3oBanue Y HEPaBEHCTB K

rpadukoB QyHKITHI
JUTSL pelLIeHuUs
YpaBHEHUH U
CUCTEM.
[Ipumenenue
YPaBHEHHH, CUCTEM
Y HEPABEHCTB K
pELIEHHUIO
MaTeMaTHYECKHUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX

pEeIIeHUI0
MaTEeMaTHYECKHIX
3a/a4 v 3a/1a4 U3
Pa3ITUYIHBIX
obnacteil HAyKu U
pEAIbHOM JKU3HH,
UHTEPIpETAIHS
MOJTYYEHHBIX
pe3ybTaToB
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obnacreil HayKu U
peaIbHOM JKU3HU

HartypajabHble U
nejble yuciaa (6 4.)

HarypainbHsle u
LIEJIbIE YnCTa B
3aja4ax u3
peaIbHOM JKU3HU.
IIpusHaku
JEIUMOCTH LIEIIBIX
yucen

HartypaabHble u
nesable yucaa (10
4.)

HarypainbsHsle u
LIEJIbIE YnCIIa.
[Ipumenenue
IIPU3HAKOB
JEIUMOCTH LIEJIBIX
yucea, HOJl u
HOK, ocratkoB no

https://les
son.academy

- CBOOOJTHO ONEpUPOBATh
HOHSTUSIMU:

content.mys

HaTypajbHOE U
eJyoe
HaTypaJbHbIX M LIEIBIX YHCEIl,

quciio, MHOXXCCTBAQ,

chool.edu.ru
catal Og HCIIOJIB30BaTh HpI/ISHaKI/I
JCIINMOCTH I CJIbIX YHUCCII,|

- peleHue
Y4IeOHBIX
MPAKTHUKO-
OpUEHTHUPOBA
HHBIX 3a714;

CaMOCTOATECIIb

MOJIYITIO, aJITOPUTMA HOA um HOK HarypanbHbIXHas paboTa
EBxmuna nos quceal JJIA pemeHus 3ajaadq,
PCIICHHA 3a/1aT B PUMEHSTH AJITOPUTM
L[EJIBIX YHCIIaxX EBkmia;
CBOOOJTHO OTIEPHPOBATH
MOHSITHEM OCTAaTKa 110
MOJIYJTIO, 3aIHUCHIBATH
HATypaJIbHbIE YUCIIA B
Pa3IUYHBIX TTO3UITHOHHBIX
CHCTEMAaX CUHCIIEHUS
3agaum ¢ PanmonanrsHblE, https://les| — pemarh panuoHalbHBIC,- PCIICHUE
napamerpamu (16 | uppanuoOHaILHEIE, 30”-academVprauHOHanLHHe, Y4EOHBIX 1
q.) IIOKa3aTelIbHbIE, - [OKA3aTeBHBIE, MTPAKTHKO-
norapudmuueckue [content.mys OpHUEHTHUPOBA
u chool.edu.ru IOrapAQMUIIEcKHe YPABHEHIA M HEX 3a1ad4;
TpuroHomeTpuueck |catalog HCPABCHCTBA, COACPIKAIING
ue ypaBHEHUS, MOZYJIN U IIapaMETPBI, CaMOCTOSITEINb
HEPABEHCTBA U —  TIpUMEHATH rpaduueckueHas padbora

CHUCTEMBI C
napamMeTpamu.
[Toctpoenue u
HCCJIEIOBAHME
MaTeMaTUYECKUX
MOJIEJIEN peanbHbIX
CUTYallUi C
MOMOILBIO
YpaBHEHUH, CUCTEM

METO/IbI JUISt peuieHus
YpaBHEHUH W HEPaBEHCTB, a

TAKXKE 3a7a4 C rmapaMeTpaMu;
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YPaBHEHUM U
HEPABEHCTB C
napameTpamu

IloBTOpEHME,
00001IeHNE,
CHCTEeMATH3aAMSA
3HaHuii (18 4.)

OCHOBHBIE TTOHATHS
Kypca anreopsl 1
Hayall
MaTEMAaTHYECKOIO
aHan3a,
000011IeHNE U
CHCTEeMaTH3aIUs
3HAHHI

IloBTOpEHME,
00001IEHME,
CHCTEeMAaTH3aLHA
3HaHuii (124.)

OCHOBHBIE TTOHSITHS
Y METOJIBI Kypca,
00001meHue u
CHCTEMATH3AIUS
3HAHUM

https://les
son.academy

content.mys
chool.edu.ru

catalog

- peleHue
Y4IeOHBIX
MPAKTHUKO-
OpUEHTHUPOBA
HHBIX 3a714;
CaMOCTOATEIb
Has paboTa
KOHTPOJIbHAS
pabota
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[NOYPOYHOE TEMATUYECKOE INTAHMPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATUYECKOI'O AHAJIM3A

10 KJTACC
Bba3zoBblii ypoBenb (70 yacoB) Yruy0aeHnblil ypoeHb (140 yacoB) KonTposbHbie padoTbl
KonnyecTBo Tema ypoxka Tema ypoxka KonngecTBo
4acoB 4acoB
Tema: Muoswcecmeo oeiicmeumenvuovix yucen. Muozounenvt. Payuonanvuvie ypasnenusn u ba3oBblii ypoBeHb Yray0JieHHbI T
Hepasencmea. Cucmemol nunennvlx ypaeuenuii (14u /28u) YPOBEHb
1 Henens
2 MHOKeCTBO, OTlepalliy HaJl MHO)KECTBAMHU.
J{uarpammel Ditnepa—Benna. PanmonanbHbie
qucla.
[ Ipumenenue meopemuxo- 2
MHOJICECMBEHHO20 annapama
0151 pewerus 3a0ay. Mooy
0elicmeumeIbHo20 YUcaia u e2o
ceolicmeda.
2 Heme s
2 OOBIKHOBEHHBIE U ACCITHYHBIE TPOOH,
MPOTICHTHI, OECKOHEYHBIC TIEPUOTNICCKUE
poOu. AprdMeTHUECKHUE OTIEPAITUH C
palOHATBHBIMH YHCIIAMU, TTPEOOpa30BaHUS
YHCIIOBBIX BBIPAKCHUH.
MHnozounenul ¢ yenvimu 2
K03 puyuenmamu.
MHnozounenvt om 00HOU
nepemennou. Teopema
Buema.
3 Heness
1 [Tpumenenue npo0eii U MPOIIEHTOB ISt
pEIlIeHUs TPUKIAIHBIX 337249 U3 Pa3IHUHBIX
OoTpaciiell 3HAHUM U peaIbHOM KU3HHU.
1 JleiicTBuTenbHBIC Ynciia. PaimoHaabHbIE U
MppalMOHAILHBIC YHUCIIA.
Mnozcounenvl om 00HOI 2
nepemennou. /lenenue
IMHO2OUNIEHA HA MHO2OUJIEH C
ocmamxom. Teopema be3y.




4 Hemes

ApudpmeTrueckue onepanu ¢
JeHCTBUTENBHBIME YncIaMu. [Ipubmmxénnble
BBIUUCIICHUS, IPABUJIA OKPYTIICHHS, TIPUKUIKA

Y OIICHKA PEe3y/IbTaTa BEIYUCICHUH.

Mampuya cucmemol TuHeHbIX
ypasnenuil. Onpedenumens
mampuywl 2 %2, e2o
ceomempuieckull CMbICI U
ce0licmea,; 8bluUCTIeHUE e20
3HaueHus,

5 nHegens

ToxnecTBa U TOXKIECTBEHHbIE
peoOpa3zoBaHusi. Y paBHEHUE, KOPEHb
YPaBHEHHS.

Pewenue cucmem nuneliHvlx
ypasnenuti. [Ipumenenue
onpedenumers OJisl peuleHusl
cucmembl TUHEUHbIX
ypasHeHull.

6 Hegeast

HepaseHnctBo, penienrie HepaBeHCTBA. MeTo
HWHTEPBAJIOB.

OcHoghble Memoobl
peutenuss yenvix U OpoOHO-

1 "PanmmonasbpHbIe
YpPaBHEHHUS U

PAYUOHANLHBIX YPABHEHUU U HEpaBEeHCTBA.
HepaseHCcma. Cucrembl TUHEHHBIX
ypaBHEHUI"

7 Hexeast

Pemenwe nenpix 1 JpoOHO-paliOHATBHBIX
YpaBHEHUH U HEPABEHCTB

1 "PamuonanbHbIE
YpaBHECHUS U
HEPaBEHCTBA.

CucTeMbl TMHEHHBIX
ypaBHeHHH"

Pewenue npukiaonvix 3a0a4 ¢

NOMOUWBIO CUCNEMDbI JUHCUHBIX]




ypasHenuu

Tema: @yuxkyuu u cpagpuku. Cmenennan ynuxyus c yeavim nokazamenem (6u / 12u)

8 Hegeasn

DyHKIHS, CTIOCOOBI 3aJaHUST QYHKIIUH.
B3aumuo oOpatHbie ¢pynkiuu. ['paduk
¢ynkunu. O6nacTh OnpeesieHust U MHOXKECTBO
3HaueHU GyHkiuu. Hymu dyHkimm

Komnoszuyus ¢pynxyutl.
OnemenmapHvle
npeobpazosanus cpapuros

dyHKYU.

9 Hemeas

CranpaptHas Gopma 3anucu AeCTBUTEIBHOTO
yucia. Viconb3oBanue noaxosimei Gopmbl
3aMMCH JEMCTBUTEIBHBIX YUCEIN JUISl pEIIeHUs

MIPaKTUYECKUX 3a]1a4 U IIPEICTaBICHUS
JTAHHBIX.

[lepuoouueckue Gdynxyuu.
[ Ipomesicymku
MOHOMOHHOCTU @yHrkyuu.

Makcumymvl U MUHUMYMbI
¢dyukyuu.  Haubonvwee U
HaumeHbuLee 3HaAyeHue
dYyHKYUU HA npOMedICYymKe.

1
"CreneHHast (yHKIHS.
Eé cBoiicTBa n
rpa¢pux"

10 Heneas

CreneHs ¢ nenplM nokasareneMm. CreneHHas
(yHKLIUS C HATYpaJIbHBIM U LIEIBIM
nokazateneM. E€ cBoiicTBa u rpadux

1
"CrenenHast QyHKIIHS.
E€ cBoiicTBa u
rpaduk"

VIunetinas, keaopamuuHas u
OpOOHO-TUHEHAsT PYHKYUU.
DnemenmapHoe ucciedosanue
U nocmpoenue paghuxkos IMux
¢yuxyuii. bunom Horomona.




11 Henens

Tema:Apugpmemuueckuii kopenv n-oit cmenenu. Uppayuonanwvnoie ypasnenusn (184 /184y) +y
Hokazamenvnan pynkuyusn. Iloxkazamenvhnuie ypasnenus (10u)
+Ylozapugpmuueckaa ¢pynkyusa. Jlocapughmuueckue ypasnenus (8 u uz 18 u)

2 ApudmeTrHaecKkuii KOpEHb HaTypalbHOM|Apug memuyeckuil Kopers
CTCTICHH. HamypanibHoU cmeneHu u e2o
ceolcmeda.

Cmenenbo C payuUOHAIbHbIM 2
nokazamesnem u eé ceolcmaeda

12 Henean

2 ApupmeTHuecKuiiKkopeHbHATypallbHOUCTETICHU. |l [peobpa306ans 4ucioevix
BbIPAICEHULL, COOEPICAUYUX
cmenenu U KOpHuU.

Ilokazamenvhas gyukyus, eé 2
ceolicmea u epaghux.
Hcnonvsosanue epaghuxa
dyHKyuu 0N peuerus
ypasHeHull.

13 Hengean

2 JleticTBus ¢ apupMETUIECKUMH KOPHIMU N—OHPagHOCUIbHbIE Nepexodbl 8
CTEIICHMU. peuwienuy uppayuoHaIbHbIX
ypasnenuu

Hcnonvzosanue epaguka 2
@yHKYUY 0Nl petueHust
NOKA3AMENbHbIX YDAGHEHUIL.

14 nenens

2 JleticTBus ¢ apudMeTHIeCKUMH KOpHIMU N—or|Ceoticmea u epaghux KopHs n-
CTETICHH. ol cmeneHu KaK QyHKyuu
0bpamuoil cmenetu ¢
HamypaibHbIM noKazamenem

Ilokazamenvubie ypasHeHus. 2
OchosHble Memoobl peuienus
nOKA3aMeNbHbIX YPABHEHUL

15 negens

2 Pemienne MppalnMOHANBHBIX YpPaBHEHHH U




HEPABEHCTB.

"CBoiicTBa u rpaduk
KOPHsI N-0H CTENEHH.
HppaunoHaneHbIe
ypaBHeHus"

[ lokazamenvhvie ypagHeHus. 1
OcHosHbie Memoobl peuieHus "ITokazaTenpHast
NOKA3amelbHbIX YPAGHEHUL G yHKIHSL.
[loka3aTenbHble
ypaBHEeHHUA"
16 Heneas
PemieHne HMppalMOHANIBHBIX  YPAaBHEHUU Y|
HEPaBEHCTB.
lozcapugm wucna. Ceoticmea
nocapugpma. /lecamuunvle u
HamypanvHvle 102apughmol
17 Heneas
PemieHne  MppalMOHANBHBIX  YpPaBHEHUH U
HEPABEHCTB.
IIpeobpazosanue vipadicenuil,
CcoOepHCcauux 102apu.moi.
18 Hegenn
CBoiicTBa U rpauK KOpHS N-0H CTENeHU
[Ipeobpazosanue svipadicenuil,
cooepoicawux no2apugmol
19 Heneas
CBoiicTBa U rpaduK KOpHS N-0i CTETICHU 1 1

"CBoiicTBa u rpadux
KOpPHsI N-O CTETICHH.
HppaumroHanbHbie
ypaBHEHHA"

locapugpmuuecxas gynxyus,
eé ceolicmea u epaghux.
Ucnonvsosanue epaghuxa
dyuKyuu Ons pewerus
ypasHenuu

20 Hegeasn




Tema: Tpuzonomempuueckue evipasricenusn u ypaguenusn (22u /22u) + Y Jlozapugpmuueckan
dyukuusn. Jlozapugpmuueckue ypasnenusn (104 uz 18 u)
+ YV Henpepuvienvie ¢pynkyuu Ilpouszeoonasn (12u uz 20 u)

2 CHuHyC, KOCHUHYC W TaHI€HC YHCIIOBOTO
apryMeHTa
Jlocapugpmuueckue ypagHeHus. 2
21 Heness
2 ApKCUHYC,  apKKOCMHYC W  apKTaHIeHC
YHCIIOBOTO apTyMEHTa
OcHosHbie MemoObl peuieHus 2
n1o2apughmuneckux ypasHenuil.
22 Hepess
2 TpuroHomeTpuveckass OKpy>KHOCTh
OcHosHbie MemoObl peuieHus 2
102apuMunecKux ypaeHenuil.
23 Heness
2 TpuroHomerpuveckas OKpy>KHOCTh
Pasnocunvhvle nepexoobl 6 2
peuweHuu 102apup MuiecKux
ypasHenuu
24 Hemesasn
2 OmnpeneneHne TPUTOHOMETPUIECKUX (YHKIUH
YKMCIIOBOTO APTYMEHTA
PasHnocunvhvie nepexoosi 6 2 1
peuieHuU 102apupmMuyecKux "Jlorapudmuueckas
ypaeneHul byHKIH.
Jlorapudmuaeckue
ypaBHEeHHUA"
25 Hepes
2 OCHOBHBIE TPUTOHOMETPUIECCKUE (POPMYJIBI
Henpepvignvie ¢hynkyuu u ux 2
ceoticmea. Touxa paspulsa.
Acumnmomoi epaghuxos




@yuxyui. Ceoticmea gyukyuil
HenpepviGHbIX HA OMpPe3Ke.

26 ueneas

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI

Memoo unmepeanos ons
peuienus HepageHCma.

27 neness

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI

[ Ipumenenue ceoticms
HenpepuLeHbIX YYHKYULL 015
peuieHus 3a0au.

28 Henessn

[IpeoGpazoBanue TPUTOHOMETPUYECKUX]
BBIDAKCHUN. PenieHue TpUrOHOMETPUYECKUX|
ypaBHEHUN

[lepsas u emopas
npouseoonsle YyHKYUU.
Onpeoenenue,
ceomempuieckuil u
@uzuueckuti cmuic
npoU3600HOU.

29 gHenesas

[IpeoOpa3oBanue TPUTOHOMETPUUYECKHUX]
BBIDAKCHHUI. PenieHue TpUrOHOMETPUYECKHUX|
ypaBHEHUI

Ypaenenue xacamenvroti k

epaghuxy ¢ynkyuu.
30 nHegeas
[IpeobOpazoBanue TPUTOHOMETPUICCKHUX| 1 1
BbIpa)KCHUI. PenieHne TpUTOHOMETPUYECKHUX "Tpuronomerpuueckue TpUroHOMETpUIECKUE
ypaBHEHUI BBIPAXKECHUS U BBIpAXECHUS U
TPUTOHOMETPUUECKHUE | TPUTOHOMETPUUECKUE
ypaBHEHHS" ypaBHEHUS"

[ Ipouzeoomnbvie s1eMeHMapHbIX




@dyHKYUL.

31 Hepeas
Tema: Ilocneoosamenvnocmu u npozpeccuu (6 4/ 10u) +'Y Henpepuvienvie pynxyuu. Illpouzsoonasn
(64 u3z 20 u)
2 [locnenoBaTenbHOCTH,  CIOCOOBI  3aJlaHUs]
MOCIIeI0BATEIILHOCTEH. MOHOTOHHEIE
MOCIIE0BATEILHOCTH
Memoo mamemamuyeckoti
uHOykyuu. MOHOTOHHBIC
OrpaHHYCHHBIC
MOCJIeIOBATEIHHOCTH.
HUcmopus ananusa beckoHeuHo
Manvix.
32 nepeas
2 ApudmeTrueckast u reoMeTpuyecKas
MPOTPECCHUHU. beckoneuno yOBIBaroIasy
reoMeTpruecKas porpeccus. Cymmal
0ECKOHEUHO  YOBIBAIOLEH TI'€OMETPUUYECKOI]]
POTrPECCUU.
JIunetinwiii u
9KCHOHEHYUANbHBLIL POCHI.
Yucno e.
Hcnonvzosanue npoepeccuu
0J151 peutenusl pealbHblX 3a0a4
NpUKIAOH020 Xapakmepa
33 Hegeas
2 dopmyia CJIOKHBIX MIPOIICHTOB. 1 1
Vcnonb30BaHUe TMPOTPECCUU JJISI  PEIICHHS] "TlocnenoBarensHocTH| " [locnenoBarenbHOCTH
[peanbHbIX 3a/1a4 MPUKIAJTHOTO XapakTepa U nporpeccun’” U porpeccun”
[ Ipou36o0nbie s1eMeHMapHbIX
Gdyuryuil.

34 uenean

Tema: Iloesmopenue, 0606uienue, cucmemamuszauus 3nanuit (4 u/2q) + Y Henpepuienvie pynkuyuu.

+ Ilpouseoonasn (24 u3 20 u)

2

OCHOBHBIC TOHATHS Kypca anreOpbl M Hayajy




MaTeMaTudeckoro  anHanmmza 10 Kiacca,
00001lIeHrE U CUCTEMATHU3aUsl 3SHAHUI

[ Ipoussoonas cymmeol, 2 1
npousseoeHUs, YacmHo2o u "IIponsBogHas"
KOMRO3uyuu yHKyui




[NOYPOYHOE TEMATUYECKOE INIAHUPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIU3A

11 KJIACC
ba3osslii ypoBenb (102 yaca) YruyoJieHnblii ypoBeHb (136 yacoB)
KonungecTBo yacos Tema ypoka Tema ypoka ’ KonugecTBo yacos
Tema: Yucaa u Bpruncaenus (15/20 4.)
1 Heneast
1 Harypanbsuble u nenbie yucna. [IpuzHaku n1enmmMocTu
IEJTBIX YHCell
[prMeHeHne NPU3HAKOB IETMMOCTH EJIbIX YHCel, 1
HOK, HO/I, ocTaTKOB 110 MOAYJIIO, aIrOpUTMa
EBKiHa 17151 peleHust 3a/1a4 B IeJIbIX YUCIIaX
2 CrerneHb ¢ pallMOHAIBHBIM ITOKa3areneM. CBoiicTBa
CTEIEHHU.
2 Hemeas
1 CreneHs ¢ pallMOHAJIbHBIM MoKa3areneM. CBolicTBa
CTETICHH.
KomruiekcHbie yncna. Anrebpandeckast u 1
TPUTOHOMETpHUYECKasi POPMBI 3aIUCH KOMIUIEKCHOTO
qucla.
2 [IpeoOpa3oBaHue BbIpaXKEHH, COIEPIKAIINX
[paloOHAIbHBIE CTETICHH
3 Hegean
1 Jlorapudm uncna.
ApudMeTHIECKHE ONepalii ¢ KOMILUIEKCHBIMU 1
YHCIIAMU.
2 JlecsTUYHBIE U HATypaJIbHBIETIOTapu(pMBbI
4 Heness
3 [ IpeoOpa3oBaHUEBBIPAKEHUI, COAEPKAILMXIOTaPHUPMBI
M300pakeHne KOMIICKCHBIX YHCelT Ha 1
KoOpAuHATHOMU m1ockocTd. @opmynaMyaspa.
S Hepens
3 [IpeoOpa3oBaHue BBIPAXKECHUI, COACPKAIIUX CTEIICHU C
paIoHaIbHBIM TOKA3aTENIEeM.




KopHu N-0i1 cTenenn u3 KOMIUIEKCHOTO YHUCIIa.
[IprMeHeHne KOMITJIEKCHBIX YUCEeN Ul peLeHUs
(U3NYECKUX U TEOMETPHUECKUX 3a7au.

Tema: YpaBHeHnusi 1 HepaBeHcTBa (24/32)

6 Heneas

CucreMa U COBOKYMHOCTh YpaBHEHUI U HEPaBEHCTB

PaBHOCUIIEHBIE CHCTEMBI H CHCTCEMBI-CJICACTBUA.
PaBHOCHIIBHBIE HCPAaBCHCTBA

7 Hemeas

[ IpuMepBITPUTOHOMETPUYECKUXHEPABEHCTB

OT0Op KOpHEH TPUTOHOMETPUYECKHX YpaBHEHHH ¢
[OMOLIbI0 ~ TPUTOHOMETPUYECKOM  OKPY’KHOCTH.
PerieHne TpuroHOMEeTpUYECKUXHEPABEHCTB

8 Henensn

[loka3aTenbHEIC YpaBHCHUA U HCPABCHCTBA.

OCHOBHBIE METOIbI PEILICHUS TOKA3aTENbHbBIX U
orapu(pMHUUECKUX HEPABEHCTB

9 Henesas

.HOI‘apI/I(I)MI/I‘-ICCKI/ICypaBHCHI/IH " HCPABCHCTBA

OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIBHBIX
HEPaBEHCTB.

10 Hegens

CucreMbl TUHEHHBIX YpaBHEHUH.

PemeHne NpuKIIaHbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI
JIMHEHHBIX YPABHEHUI.

OCHOBHBIE MCETOABI pCIICHUA CUCTCM U
COBOKYHHOCTGI\/'I pauoOHaJIbHBIX, UppallMOHAIbHBIX,

MOKa3aTeIbHbIX U JIOrapu(MUUECKUX YpaBHEHUN

11 uegens




[I[pyuMeHeHne ypaBHEHUHN K PELICHUI0 MATEMAaTUYECKUX|
3ajad W 337ad M3 Pa3IUYHBIX oOOJlacTell Hayku H
[pEaIbHOM KU3HU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTE PallMOHAJIBHBIX, UPPALlMOHAJIbHBIX,
MOKA3aTeJIbHBIX U JIOrapu(MUIECKUX YpaBHECHUN

00JacTeil HayKu U peabHOM JKU3HU

12 neneas
[ [pumeneHne CHUCTEM YPaBHEHUIK PELIECHUIO
MaTeMaTUYECKUX 3aJad M 3aJa4 U3 PasIMYHBIX

YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

13 Hegeas

[[prMeHeHre HepaBeHCTB K PEIICHUI0 MAaTeMaTHYECKUX|
3amad W 3a7ad M3 PA3NUYHBIX OO0JIacTeld HAyKH U
[peaIbHOM JKU3HU

[IpuMeHeHNEe ypaBHEHUH, CHCTEM U HEPABEHCTB K
PEIICHUIO MaTeMaTHYEeCKHUX 3a/1a4 U 3aj1a4 U3
pa3MyHbIX 00JacTell HAyKH U peaibHOM KU3HHU,

MHTCPpHpETAlUA ITOJTYUCHHBIX PC3YIbTAaTOB.

Tema: OyHKkuMU U

rpa¢uxu (18/24)

14 negeas

Oynkuus. [lepuoanueckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH ()YHKITHH.

['paduk xommozuimu pyHKuui. ['eomeTpudeckue
00pa3bl ypaBHEHHI ¥ HEPABEHCTB HAa KOOPAMHATHOM
IJIOCKOCTU

15 Hegeas

MakcuMymbl 1 MUHUMYMBbI GyHKIuU. Haubonbinee u
HaUMEHbIIIee 3HaUYeHUE (PYHKIIMU HA POMEXKYTKE.

Tpuronomerpudeckue (GyHKLIUHU, UX CBOMCTBA U
rpad UK.

16 Hegeas

Tpuronomerpuyeckue GyHKIMU, UX CBONCTBA U

rpaduKu.




['padmueckre METOIbI pelICHHs YPaBHEHUHN U
HEPaBEHCTB

17 Hepess

[MokazaTenbHas U gorapudmudeckas QyHKIUH, UX
CBOICTBA U TpaUKH.

['padmaeckre METOIBI PEIICHHS 3a1ad C
napamMeTpamu

18 Hemens

Hcnonb3oBanue rpadukoB GyHKIUH IS peIIeHUst
YpaBHEHUH U JIMHEWHBIX CUCTEM.

['paduueckue MeTO bl peieHus 3a1a4 ¢
napameTpaMu

19 uegens

lcnionp3oBanue rpadukoB GyHKIUH AJIs UCCIIeI0BaHUS
[IPOLIECCOB U 3aBHUCHUMOCTEHN, KOTOPBIE BO3HHUKAIOT IIPU
pelIeHnH 3a7ad W3 JPYTUX Y4eOHBIX MPEeAMETOB H
€aJIbHOM JKU3HU

Vcnionb3oBanue rpadukoB GyHKIUN 1715
YICCIIEJOBAHMS MIPOLIECCOB M 3aBUCHMOCTEH, KOTOPHIE
BO3HHKAIOT IIPH PELICHUHU 3324 U3 IPYTUX YIeOHBIX

PEIMETOB U PEAIbHOM JKU3HU.

Tema:HauamamaremaTuueckoroanaaunsa (30/40)

20 Hemes

HenpepeiBable pyHKIMM. MeToa HHTEpBaAIOB A
[pelIeHNsI HEPAaBEHCTB.

21 uenenas

[TpousBoanas pynkuuu. ['eomeTpuueckuii u
(u3nUeCcKUil CMBICI IPOU3BOTHOM.

["eomeTpuueckuii 1 HU3MUECKHIA CMBICIT
MIPON3BOTHOM.

22 geneis

[Ipou3BOHBIE 3TIEMEHTAPHBIX (PYHKLUH




[IpaBuna quddepeHpoBanus

23 Hepeisa

DopMylbl  HAXOXKIEHUS

(b YHKITUH.

IIPOU3BOAHOM  CYMMBI

dopmyina NPOU3BOAHOMN CIOKHON PYHKIIUU

24 geneis

DopMysbl HaXOXKACHUS IPOU3BOIHOM IPOU3BEIEHUS U
4acCTHOTO (DYHKITUH.

[IpumMeHeHne MPON3BOIHON K TOCTPOSHUIO TpaduKOB
byHKIIUN

25 Heneda

[IpruMeHeHne NTpPOU3BOAHON K HUCCIIEI0BAaHUIO (YHKIIHMA
Ha MOHOTOHHOCTb ¥ SKCTPEMYMBI

BeinykiocTts rpaduka (yHKINM, TOYKH eperuoda

26 Hemeis

HaxoxieHne HanOOJIBIIETO U HAUMEHBIIETO 3HAYCHUS]
(byHKIIMH HAa OTpE3Ke

HaxosxneHne HauOoJbIIero 1 HAaMMEHbIIETO
3HaYCHUH HETIPEPHIBHOM (DYHKIIMK Ha OTpe3Ke

27 uemens

[lepBooOpaznas. TabnunanepBooOpa3HbIX

[IpumeneHne nHTErpaia sl HaXOXKACHUS TUTOIaAei
TUIOCKUX (PUTYp U 00BEMOB T€OMETPUIECKHX Tell

28 Henes

MHTerpan, ero reoMeTpu4eckuii 1 (PU3NIECKUN CMBICIT.
Beruucnenne wuHTerpana mno Qopmyne HbroToHa—
JlelibHuIA

[Ipumeps! pemennii qudQepeHIaIbHbpIX ypaBHEHUH.
MaremMaTu4eckoe MOJICITHPOBAHNE PEaTbHBIX
MPOIIECCOB C MOMOIIBIO AH(PepeHInaATBHBIX

ypaBHEHUI

29 genens




[I[pumeHeHune MPOU3BOAHOMN s HaXxOXJIeHUS
HaWIy4IlIero peIICHUs B NPUKIAIHBIX 3ajadax, s
OIpEACICHUS CKOpOCTH npouecca, 3aJIaHHOTO
dhopmyioi uiu rpaguKomM

[IpuMeHeHne MPOU3BOIHOM JIJIsT HAXOXKICHUS
HAWJTY4IIeTO PEIICHHs B IPUKIAAHBIX 3aa4ax, s
OTpeIeJICHUsI CKOPOCTH IMpoIlecca, 3aJaHHOTO

hopmyIoit wiu rpadukoM

Tema: IloBTOpeHue, 06001IeHUE U

cucremMarusaunus 3HaHui (15/20)

30 Heneasn

[loBTOpEHME 1O TEME «/|eHCTBUTEIBHBIE YUCIIA»

HOBTOpeHI/Ie 1o TeMe «KoMIekcHEIC YHCIay

31 Hepens

[ToBTOpenue mno reme «CteneHHast PyHKIIHSI»

HppatnmoHansHble ypaBHEHUS U HEPABEHCTBA

32 genens

HOBTOpCHI/Ie no teme «Iloka3zaTenpHas (I)yHKI_[I/ISI»

IlokazaTenbHBIE HCpPaBCHCTBA

33 memens

[ToBTropenue no teme «Jlorapudmuyeckas GyHKIH»

Jlorapudmuueckue ypaBHeHHsI U HEPABEHCTBA

34 uemens

[loBropenne 1o  Teme  «TpuroHomerpuueckas
b yHKITHS

TpUroHOMETpUYECKUE YPAaBHEHUsI U HEPABEHCTBA




CUHXPOHMU3UPOBAHHASAPABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'TEOMETPHS»
10 - 11 KJIACC
HEJHN U3YUEHUS YUEBHOI'O KYPCA

I'eometpust siBsieTcst OTHUM U3 6A30BBIX KYpCOB Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, TaK
Kak obOecrieunBaeT BO3MOKHOCTb H3YYEHHS ITUCIHUIUIMH €CTECTBEHHO-HAYYHOW HANpaBJIE€HHOCTH U
NPEeIMETOB T'YMaHHTapHOTO IHMKia. Jlormueckoe MbIIUICHHE, (OPMHpPYyEMOE TIpH H3YYEHUH
00y4aroImuMHCs MOHATUHHBIX OCHOB F€OMETPUH, MPH J0Ka3aTeIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKU
JIOTMUECKUX YTBEPXKJIEHUH NpU pelleHNuH IeOMEeTPUYECKHX 3a]ad, YMEHHE BBbIJIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS IMPHU PEIICHUH 3a/lad eCTECTBEHHO-HAyYHOro IMKJIa, B
YaCTHOCTH (PU3NYECKUX 3a]a4.

Lenb ocBoeHust mporpammsel yuebHOro kypca «l'eomerpusi» Ha 6a30BOM ypoBHe 0OydeHUS —
o011e00pa3oBaTenbHOE M OOIMIEKYTTYPHOE Pa3BUTHE 00YUAIOIINXCs Yepe3 00ecredeHrne BO3MOKHOCTH
OpUOOpETEeHUsT M  HCIOJIb30BAHHUS CHUCTEMAaTHUYECKHX TEeOMETPUYECKUX 3HAaHUKW U JeHCTBHIA,
CHEeU(pUUHBIX T€OMETPHH, BO3MOXHOCTH YCIIEITHOTO MPOOJIKEHHSI 00pa30BaHUsl M0 CHEIHATbHOCTSIM,
HE CBS3aHHBIM C MPUKIAAHBIM HCIIOJIb30BaHUWEM reoMeTpud. Llenb ocBoeHus mporpammbl y4eOHOTO
kypca «['eomerpus» Ha YrJy0J€éHHOM YpPOBHe — Da3BUTUE WHIUBUAYAIbHBIX CIIOCOOHOCTEN
oOydaromuxcsi Ipyu U3y4YEeHUN TE€OMETPHH, KaK COCTABIISIIONICH MpeaMeTHON obnactu «MaremaTuka u
uHpOpMaTHKa» 4epe3 obecredeHne BO3MOXKHOCTU NMPHOOpPETeHHs M UCIOJIb30BaHUs Ooiiee IIyOOKHX
reOMETPUYECKUX 3HaHWM M JEHCTBUI, CieUU(PUUHBIX F€OMETPUH, U HEOOXOIUMBIX JJISl YCIELIHOTO
MpoQeCCHOHATBHOTO 00Pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

JlocTrxkeHue e OCBOEHUS TPOrpaMMbl 00ECIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOIIUX 3aau.
IIpuopureTHpiMM 3aayaMHu OCBOEHMs Kypca «l'eomerpun» Ha 6azoBom ypoBHe B 10—11 kiaccax
SIBIISIOTCSL:

— (opMupoBaHHe NPECTaBICHUS O T€OMETPUM KaK YacTH MUPOBOW KYJIbTYpbl M OCO3HaHHUE €&
B3aMMOCBSI3U C OKPYXAIOIIUM MUPOM;

— ¢opmMupoBaHUEe MPEACTABICHUS O MHOTOTPaHHHMKAX M Tellax BpallleHHs KaK O Ba)KHEHIINX
MaTEeMaTHYECKUX MOJENSAX, [O3BOJISIIOIIMX ONUCHIBAaTH M M3ydaTh pa3HbIe SIBICHUSA
OKPY’KaI0ILEero MUpa;

— (dopMupoBaHre yMEHHUS paclo3HAaBaTh Ha 4YepTeKax, MOJEIAX H B pEAbHOM MHpe
MHOTOTPAaHHUKU U TeJla BPALLEHUS;

— OBJIQJICHHE METOJAMU pEIICHUs 3a/lad Ha MOCTPOEHHUS Ha M300paKeHUSX IPOCTPAHCTBEHHBIX
buryp;

— (opMupoBaHre yMEHHs ONEPUPOBATH OCHOBHBIMU IMOHATHUSMH O MHOTOTPAHHUKAX M Telax
BpALLEHHUS U X OCHOBHBIMU CBOWCTBaMH;

— OBJIaJICHHE aJTOPUTMAMHU PEIICHHs] OCHOBHBIX THIIOB 3aja4; (HOpMUPOBAHHE YMEHHUS POBOJAUTH
HECJIOXKHBIE JI0Ka3aTeNbHbIE PACCYKICHUS B XOJI€ PEUICHHs] CTEPEOMETPUUYECKUX 3a/lad U 3aja4
C MPAKTUYECKUM COJIEPKaHUEM;

— Ppa3BUTHE MHTEJIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW OOydaromuxcs, MO3HABaTEIbHOM
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUHN, KpUTUYHOCTU MBIIICHUS;

— ¢opmupoBanue  (GYHKIHOHAIBHOM TPAMOTHOCTH, PEJICBAHTHON TIE€OMETpUU:  YMEHHUE
pacro3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAlMAX U MPU U3YYCHHH JIPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUSA
3aBUCUMOCTEHl M 3aKOHOMEpHOCTeH, (OpMyTUpOBaTh MX Ha SI3bIKE T'€OMETPUM U CO3]aBaTh
reoOMeTpPHYECKHe MOJIETH, MPUMEHSITh OCBOCHHBIH T€OMETPUYECKUH ammapaT JUisl pelieHHs
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJYYEHHbIE PE3YJIbTATHI.

[IpuopureTHbIMM 3a7ayaMy Kypca TE€OMETpUM Ha YIUIYOJIéHHOM YPOBHe, PacIIUpPSIONIMMHU U

YCUJIMBAIOIIUMH Kypc 6a30BOTO YPOBHSI, SBIISIOTCS:
— pacummMpeHue MNPEeACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOW KYIbTYphl M (hOpPMHUpPOBAHHE



OCO3HAHMSI B3aMMOCBSI3U T€OMETPHH C OKPYXAIOIIUM MUPOM;
— (dopmMupoBaHHe TpeICTaBICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJENSIX, TO3BOJIAIONIMX ONUCHIBATh M HM3y4aTh pa3HbIC SIBICHUS
OKpY’KaIOIIero MUpa; 3HaHUE MOHATHUIHOTO amnmapara 1o paszaeny «CTepeoMeTpus» MIKOIbHOTO

Kypca reOMeTpUH;

— (opMupoBaHHe yMEHHUS BIa/JeTh OCHOBHBIMM MOHITHUAMHU O NMPOCTPAHCTBEHHBIX (UIYpax M HX
OCHOBHBIMM CBOWMCTBaMH; 3HaHUE TeopeM, (GOpMyJl M yMEHUE HUX HPUMEHSTb, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

— (QopMupOBaHHE YMEHHS paclo3HaBaTh Ha YEpPTekKax, MOJENSIX U B pEAIbHOM MHpE
MHOTOT'PaHHHUKH U TeJla BPAIIEHHUs; KOHCTPYHPOBATh T€OMETPUYECKHE MOJICIIH;

— (opMupoBaHHE MOHMMAHUS BO3MOXKHOCTH AKCHOMATHYECKOTO ITOCTPOSHHUS MaTeMaTHYECKUX
TeopHii; HopMupoBaHHE MOHUMAHHS POJIM AKCHOMATHKH MPH NPOBEICHUN PACCYKACHUMH;

— (opMupoBaHre yMEHHS BIIaJIeTh METOIaMH J0KA3aTEIbCTB U aJIrOPUTMOB PEIICHHS; YMEHHUS HX
OPUMEHSATh, MPOBOAMUTH J0KA3aTEJbHBIE PACCYXKIEHUS B XOZE PELICHHsS CTePEeOMETPUYECKHX
3aJjady M 3aJad  C IPAKTUYECKUM cojAep)kaHueM; (OpPMHpPOBAHME MPEJICTABICHUS O
HEOOXOJUMOCTH J0Ka3aTeJIbCTB MPH OOOCHOBAHMM MaTE€MaTHYECKHX YTBEPXKIECHUH MU poJU
AKCMOMATHKH B MTPOBEACHNUH JICIYKTUBHBIX PACCYKICHHIA;

— pa3BUTHE M COBEPLICHCTBOBAHME WHTEUIEKTYaJIbHBIX M  TBOPYECKHUX CHOCOOHOCTEH
o0yyaromuxcs, IO3HABATEIbHOW AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIIICHUSI, UHTEPECa K U3YYSHHUIO [€OMETPUH;

— ¢dopmupoBanre  (YHKIMOHATBHOW TIPAaMOTHOCTH, PEJIEBAHTHOW  TIE€OMETPUHU:  YMEHHUs
pacrno3HaBaTh IPOSIBICHHUS TE€OMETPUUECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNIbHBIX JKU3HEHHBIX CUTYalUsIX U IPU U3YYEHUM JPYTUX y4EOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEM, MOJAENMPOBAHUS pEANbHbIX CHUTYallUH, HCCIEIO0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, UHTEPIIPETALIMH [T0JIyUEHHBIX PE3YyJIbTaTOB.

OcHOBHBIE cofepKaTelabHble JUHUM Kypca «['eomerpunm» B 10—11 knaccax: «MHOTOrpaHHUKNY,
«IIpsamble u 1uIOcKOCTM B mpocTpaHcTBe», «Tenma BpameHus», «Bekropsl W KOOpAMHATHl B
MIPOCTPAHCTBE» «JIBM)KEHUS B MPOCTPAHCTBE» (Ha yriayOseHHOM ypoBHe). DopMUpOBaHHE JTOTHUECKUX
YMEHHUH pacIpenenseTcsi He TOJBKO M0 COAePKATEIbHBIM JIMHUSIM, HO | TI0 To/1aM O0y4YeHHS Ha YPOBHE
CpeIHero o0Iero 0opa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM miiaHe Ha U3y4yeHHe reoMeTprun Ha 0a3oBom ypoBHe otBouTcs 102 yaca: B 10 kiacce, —
68 yacoB (2 yaca B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezento ).

Ha uzyuenue yueOHoro xypca «l'eomeTpusi» Ha yriayo6jJeHHOM ypoBHe otBoautcs 204 daca: B 10
kiacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102 gaca (3 yaca B Hezenio).



INNIAHUPYEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA

CUHXPOHM3UPOBAHHOM ITPOTPAMMBI KYPCA «'EOMETPHUS» 10 KJIACC

[IpenMeTHble pe3ynbTaThl M3yYEHUS] TEOMETPUM Ha ©0a30BOM YpOBHE OpPHUEHTUPOBAaHbI Ha

AOCTMIKCHUC YPOBHA MaTeMaTUIEeCKOH TpaMOTHOCTH, H€O6XOI[I/IMOFO AJid YCIICHIHOT'O PCUICHUA 3a1a4 B

pearbHOM JKU3HU M CO3aHNE YCIOBHUH /I MX OOMIEKYJIBTYPHOTO Pa3BUTHSI.

OcBoenne yuyebHoro kypca «l'eomeTpus» Ha 0a30BOM YpOBHE CpeIHEro oOIero oOpa3oBaHUs
JOJDKHO 00€CTIeunBaTh JOCTH)KEHUE CIICIYIONINX PEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:
Ha 6a30BoM ypoBHe

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU M CIEACTBUS M3 HUX NPHU PEHICHUH NeOMETPUYECKHX
3azad.

OnepupoBaTh NOHATUAMHU: NAPAIIEIBHOCTb U MEPIEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.
KnaccuduuupoBaTb B3aMMHOE PACIIOIOKEHUE NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NMOHATUAMU: JBYTPAHHBIN YIoJI, FPaHU JBYI'PAHHOIO Yrja, peOpo JABYTpaHHOTO
yIJIa; TUHEWHBIN YroJl ABYTPAHHOTO yIia; IpaJycHas Mepa IBYIrPAHHOIO YIJIa.

OnepupoBaTh MOHATHUAMHU: MHOTOI'PAHHHMK, BBINYKIBIH M HEBBINYK/IbII MHOIOIpDaHHUK,
OJICMCHTBEI MHOI'OI'paHHUKA, HpaBHHBHBIﬁ MHOT'OTrpaHHUK.

Pacrio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAHHUKOB (IUpaMHIa; MPU3MA, MPSIMOYTOJIbHBIN
napaJuiesienunesn, Kyo).

KnaccuduuupoBaTh MHOTOTpaHHUKH, BHIOMpasi OCHOBAHUS ISl KJIacCU(UKAUK (BBITYKIIbIE
W HCBBIIMYKJIBIC MHOI'OTPpAHHUKHU; IIPABUJIBHBIC MHOI'OIpAaHHUKH, HNPSAMBIC W HAKJIIOHHBIC
IIPU3MBI, apajuIeIenune Ibl).

OnepupoBaTh HOHATHUAMH: CEKYILAs TNIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHIUIIBI IOCTPOCHUS CEUEHHIA, UCTIONIB3YsI METO/I CIICIIOB.

CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJHSITH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (DPUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKJEHHE F€OMETPUYECKHUX BEJIWYHMH 1O 00pa3laM WJIHM allrOpUTMam,
IIPUMEHSS] U3BECTHBIC AHAIMTHYECKUE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MaTeMaTHYECKUX
3aa4 Ha BBIYHCIICHUEC paCCTOHHI/Iﬁ MCXKAY ABYMsS TOUKaMH, OT TOYKH 0 pr[MOI\/'I, OT TOYKHU
A0 IMIOCKOCTHU, MCXKAY CKPCIIUBAIOIIUMUCA ITPAMBIMHU.

Pematsn 3ala4 Ha HaXO0XICHHUEC I'COMCTPUUCCKHUX BCIUYUH I10 06pa3uaM HJIN aJIropuT™Mam,
IMPUMCHAA U3BCCTHBIC aHAJTUTUYCCKUC METOJbI IPpHU PCHICHUN CTAHAAPTHBLIX MATEMATHUYCCKUX
3aa4 Ha BBIYMCICHHME YIJIOB MEXAY CKPEIIMBAIOLUIMMHCSA MPSAMBI- MU, MEXAY MpsIMOH U
IUIOCKOCTBIO, MEKAY IJIOCKOCTSIMM, ABYTPaHHBIX YIJIOB.

Bbruncnarte 00bEMBI M IIJIOLIATU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHUpaMuIa) C
IpPUMEHEHHEM (POPMyJ; BBIUMCIATH COOTHOLIEHHS MEXIy IUIOLAJIMU IOBEPXHOCTEH,
00bEéMamMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CHMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPBI.

W3Bnekarp, npeoOpazoBbIBaTh W HHTEPHIPETUPOBATH HMHPOPMAILUMIO O IMPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUrypax, MpeCTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

[lpumensTe reoMeTpudeckue (aKThl Ui PEUICHHS  CTEPEOMETPHUYECKHX  3ajad,
npeanojararonmux HECKOJIbKO MIaroB peuiCHusA, €CJIN YCJIOBUA NMPUMCHCHUS 3aJaHbl B SIBHOM
dhopwme.

[lpumeHsTh MpocTeiiine NporpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1a.

[IpuBoauTe mpUMEpbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U JKU3HH,
pacro3HaBaTh MPOSBICHNAE 3aKOHOB T€OMETPHUHN B HCKYCCTBE.



[IpumeHsATh TIOJIyYEHHBIE 3HAHWUA HA TPAKTHKE: aHAIW3UPOBATh PEAJbHBIE CHUTYallMd U
MPUMEHATh HW3Y4YCHHBIE TIOHSATHUS B TMPOIIECCE TOWMCKA pEHIeHUs MaTeMaTUYEeCKU
c(hOpMyITUPOBAHHOHN MPOOIEMBI, MOJCIUPOBATh PeabHbIC CUTYAIlUN Ha SI3BIKE T€OMETPHH,
HCCIIeA0BaTh MOCTPOECHHBIE MOJEIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara aireOpbl; pemaTh NPaKTHUYeCKHe 3a/Jayud, CBS3aHHbIE C HAXO0XIEHUEM
F€OMETPUUECKUX BEJIIMUHMH.

Ha yray06senHom ypoBHe

CBoOOAHO OMEpUPOBATH OCHOBHBIMH TOHATUSIMH CTEPEOMETPUH TPU PEIICHUH 3a7ad u
MPOBEICHUU MAaTEMAaTUYECKUX PACCYKIACHH.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PEUICHUH T€OMETPUYECKHUX
3a1ad4.

KrnaccudunupoBats B3aUMHOE pACIIOIOKEHHE MPSMBIX B TMPOCTPAHCTBE; IIOCKOCTEH B
MIPOCTPAHCTBE; NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

CB0OOOIHO OMEepUpOBaTh MOHITHSIMH, CBSI3aHHBIMH C VyIJIaMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B ITPOCTPAHCTBE; MEXKY NMPSIMOU U MIIOCKOCTBIO.

CB000OIHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPAHHUKAMH.

CB0oOOIHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHMKOB (Tpu3Ma, MHpaMUia,
MPSIMOYTOJIbHBIN Mapaienenumne, Kyo).

KrnaccugunupoBats MHOTOTpaHHHUKH, BBIOMpAas OCHOBAHUS /ISl KJTaCCU(PUKAIIUH.

CBoOOIHO oOmepupoBaTh TOHATUSMHU, CBSI3AHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
IIJIOCKOCTBIO.

BremonHaTe mapasuienbHOe, IEHTpPadbHOE W OpPTOTOHANBHOE IMPOCKTHpPOBaHHE (QUTYp Ha
IIJIOCKOCTh; BBITIONHATH U300paxeHus: (PUryp Ha TUIOCKOCTH.

CtpouTh ceudeHHss MHOTOTPAaHHUKOB pA3IUYHBIMH METOJAMH, BBINOIHITH (BBHIHOCHBIC)
IJIOCKHE YEPTEkKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y.
Beruucnsate  miomamd  MOBEPXHOCTEH  MHOTOTpaHHUKOB  (MpuU3Ma,  IUpamMuia),
TEOMETPUYECKHX TeJl C MPUMEHEHHEM (POpMYIL.

CB0OOOAHO OTEpUPOBATh MOHATHIMU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U TJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

CBOOOHO OIMEpUPOBATh MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpJIWHATAM B
MIPOCTPAHCTBE.

BbInonHATE AEWCTBUSA HAJl BEKTOPAMH.

Pemate 3amaun Ha [10Ka3aTeNbCTBO MATEMATHUYECKMX OTHOLICHUHM M HAaXOXKIECHUE
F€OMETPUUYECKUX BEIMYMH, MPUMEHSS M3BECTHBIE METOJbI NPU PEIIEHUH MaTeMaTUYECKHX
3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH.

[IpumeHsATs npocTElIIMe NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI MIPH PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATh WH(GOPMAILUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, mpeCTaBICHHYIO Ha YePTEKax U PUCYHKAX.

[IpumeHATh MOJyYEHHBIE 3HAHUS HA NPAKTUKE: CPAaBHUBAaTh U AHAIU3UPOBATH PEAJIbHBIC
CUTyallUH, NPUMEHATh W3YUYECHHBIE MOHATHS B MPOLECCE MOUCKA PEIICHUS MATEMaTHYECKHU
c(hOpMyIUPOBAHHOMN MPOOIEMBI, MOJCIUPOBATh PealbHbIe CUTYAllUH Ha SI3BIKE T€OMETPHH,
HCCIIEA0BAaTh MOCTPOECHHBIE MOJEIH C UCIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara aiareOpbl; pelmaTh NPAKTHUECKHE 3a/Jaud, CBS3aHHbIE C HAXO0XJIECHUEM
r€OMETPUYECKUX BEJINYHMH.

Nmets mpencTaBieHuss 00 OCHOBHBIX JTamax Pa3BUTHS T€OMETPUHM KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



INNIAHUPYEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA

CUHXPOHM3UPOBAHHOM ITPOI'PAMMBI KYPCA «'EOMETPHUS» 11 KJIACC

[IpenMeTHble pe3ynbTaThl HM3yYEHUS] TEOMETPUM Ha 0a30BOM YpPOBHE OpPHEHTHPOBAHBI Ha

AOCTMIKCHUC YPOBHA MaTeMaTUIEeCKOH TpaMOTHOCTH, H€O6XOI[I/IMOFO AJid YCIICHIHOT'O PCUICHUA 3a1a4 B

pearbHOM JKU3HU M CO3aHNE YCIOBHUH /I MX OOMIEKYJIBTYPHOTO Pa3BUTHSI.

OcBoenne yuyebHoro kypca «l'eomeTpus» Ha 0a30BOM ypOBHE CpeAHEro 0OIIero oOpa3oBaHHS
JOJDKHO 00€CTIeunBaTh JOCTH)KEHUE CIICIYIONINX PEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:
Ha 6a30BoM ypoBHe

OnepupoBaTh MOHIATUSIMH: TOUKA, IPsIMas, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHM M CIEACTBHUS M3 HUX MPU PEUICHUU T€OMETPUUYECKUX
3azad.

OnepupoBaTh MOHITUSIMH: TAPAIIEIBHOCTD U MEPIEHIUKYISPHOCTD MPSIMBIX U MJIOCKOCTEH.
KrnaccudunupoBats B3aMHOE pacoyioKeHHE IPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
OnepupoBaTh NOHATUSAMU: JIBYTPAHHBINA YToJl, FPaHU JIBYTPaHHOIO yria, pedpo JBYrpaHHOIO
yIJIa; JMHEWHBIA YTOJl JBYTPAHHOTO YIJIa; TPaJyCHAasi Mepa ABYTPAHHOTO yIJia.

OnepupoBaTh TMOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIH W HEBBINTYKJIBIH MHOTOIPAaHHUK,
OJICMCHTBEI MHOI'OI'paHHUKA, HpaBHHBHBIﬁ MHOT'OTrpaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPaHHHUKOB (IHpaMuja; IMpU3Ma, MPSAMOYTOJbHBIN
napaJuiesenunen, Kyo).

KnaccuduuupoBaTh MHOTOTpaHHUKH, BHIOMpasi OCHOBAHUS ISl KJIacCU(UKAUK (BBITYKIIbIE
W HCBBIIMYKJIBIC MHOI'OTPpAHHUKHU; IIPABUJIBHBIC MHOI'OIpAaHHUKH, HNPSAMBIC W HAKJIIOHHBIC
MIPU3MBI, TApAJUICIICITUTIEAb]).

OnepupoBath MOHITHIMH: CEKYIIasl TIIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIUIIBI IOCTPOCHUS CEUEHHIA, UCTIONIB3YsI METO/I CIICIIOB.

CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJHSITH (BBIHOCHBIE) IUIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3amaun Ha HaxXOXKJIE€HHE TEOMETPHUECKUX BEIWYHH MO 00pas3laM WIH alrOpUTMam,
MIPUMEHSISI U3BECTHBIE aHAIUTUYECKUE METO/IbI MPU PEIICHUH CTaHJAPTHBIX MaTeMaTHYECKUX
3aa4 Ha BBIYHCIICHUEC paCCTOHHI/Iﬁ MCXKAY ABYMsS TOUKaMH, OT TOYKH 0 pr[MOI\/'I, OT TOYKU
A0 IMIOCKOCTH, MEXKAY CKPCIIUBAIOIIUMUCA ITPAMBIMHU.

Pemrate 3ala4 Ha HaXOXACHUC TCOMCTPHYCCKUX BCIIMYUH I10 06pa3uaM WM aJiIropuTMam,
IMPUMCHAA U3BCCTHBIC aHAJTUTUYCCKUC METOJbI IPpHU PCHICHUN CTAHAAPTHBLIX MATEMATHUYCCKUX
3a/lad Ha BBIYUCIICHHWE YTJIOB MEXAY CKPEIIMBAIOIIMMUCS TPSMBI- MU, MEXAY MPSAMOM U
IJIOCKOCTBIO, MEXTY MJIOCKOCTSIMU, IBYIPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IUIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma, MUpaMHIIA) C
MpUMEeHEHHEeM (GOpPMYJ; BBIYHCIATH COOTHOIICHHS MEXIY IUIOMIAIIMU TOBEPXHOCTEH,
00bEéMamMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBath MOHATUSIMH: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh CUMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPBI.

W3Bnekarp, npeoOpazoBbIBaTh W HHTEPHIPETUPOBATH HMHPOPMAILUMIO O IMPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUrypax, MpeCTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

[lpumensTe reoMeTpudeckue (akThl Ui pEIICHHS  CTEPEOMETPHUYECKHX — 3ajad,
npeanojararonmux HECKOJIbKO MIaroB peuiCHusA, €CJIN YCJIOBUA NMPUMCHCHUS 3aJaHbl B SIBHOU
dhopwme.

[IpuMeHATh mpoCTEWIe TPOrpaMMHBIE CpPEICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a/1ay.

[IpuBoauTh, TpUMEpPhl MaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B MpHUpOAE U  KHU3HH,
pacro3HaBaTh MPOSBICHNAE 3aKOHOB T€OMETPHUHN B HCKYCCTBE.



[IpumeHsATh TIOJIyYEHHBIE 3HAHWUA HA TPAKTHKE: aHAIW3UPOBATh PEAJbHBIE CHUTYallMd U
MPUMEHATh W3Y4YEHHBIE TIOHSATHUS B TMIPOIIECCE TIOMCKA pEHIeHUsT MaTeMaTHYEeCKU
c(hOpMyITUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIC CUTYallMd HA SI3BIKE T€OMETPHH,
HCCIIeA0BaTh MOCTPOECHHBIE MOJEIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara aireOpbl; pemaTh NPaKTHUYeCKHe 3a/Jayud, CBS3aHHbIE C HAXO0XIEHUEM
F€OMETPUUECKUX BEJIIMYHH.

Ha yray06senHom ypoBHe

CBOOOAHO OMEPUPOBATH OCHOBHBIMH TOHSATHSIMHU CTEPEOMETPUU TIPH PEIICHUHW 3a1a4 U
MPOBEICHUU MAaTEMAaTUYECKUX PACCYKIACHH.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PEUICHUH T€OMETPUYECKHUX
3a1ad4.

KrnaccudunupoBars B3aUMHOE pACIIOIOKEHHE MPSAMBIX B TMPOCTPAHCTBE; IUIOCKOCTEH B
MIPOCTPAHCTBE; NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

CB0OOOIHO OMEepUpOBaTh MOHITHSIMH, CBSI3aHHBIMH C VyIJIaMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B ITPOCTPAHCTBE; MEXKY NMPSIMOU U MIIOCKOCTBIO.

CB000OIHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMH.

CBOOOIHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TpuU3Ma, MHpaMuia,
MPSIMOYTOJIbHBIN Mapaienenumne, Kyo).

KrnaccugunupoBats MHOTOTpaHHHUKH, BBIOMpAas OCHOBAHUS /ISl KJTaCCU(PUKAIIUH.

CBoOOIHO oOmepupoBaTh TOHATUSMHU, CBSI3AHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
IIJIOCKOCTBIO.

BremonHaTe mapasuienbHOe, UEHTpPajdbHOE W OpPTOTOHANBHOE IMPOEKTHpPOBaHHE (GUTYp Ha
IIJIOCKOCTh; BBITIONHATH U300paxeHus: (PUryp Ha TUIOCKOCTH.

CtpouTh ceudeHHss MHOTOTPAaHHUKOB pA3IUYHBIMH METOJAMH, BBINOIHITH (BBHIHOCHBIC)
IJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.
Beruucnsate  miomamd  MOBEPXHOCTEH  MHOTOTpaHHUKOB  (MpuU3Ma,  IUpamMuia),
TEOMETPUYECKHX TeJl C MPUMEHEHHEM (POpMYIL.

CB0OOOAHO OTEpUPOBATh MOHATHIMU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U TJIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBI.

CBOOOHO OIMEpUPOBATh MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpJIWHATAM B
MIPOCTPAHCTBE.

BbInonHATE AEWCTBUSA HAJl BEKTOPAMH.

Pemate 3amaun Ha [10Ka3aTeNbCTBO MATEMATHUYECKMX OTHOLICHUHM M HAaXOXKIECHUE
F€OMETPUUYECKUX BEIMYMH, MPUMEHSSI U3BECTHBIE METOJbl MPU PEIICHUH MaTeMaTHYeCKUX
3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH.

[IpumeHsATs npocTElIIMe NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI MIPH PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, mpe/ICTaBICHHYIO Ha YEPTEKax U PUCYHKAX.

[IpumeHATh MOJyYEHHBIE 3HAHUS HA NPAKTUKE: CPAaBHUBAaTh U AHAIU3UPOBATH PEAJIbHBIC
CUTyallUH, NPUMEHATh U3YyUYCHHBIE MOHSATHS B IPOLIECCE MOKMCKA PEIICHUS MAaTEMaTUYECKU
c(hOpMyITUPOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIC CUTYyallud Ha S3BIKE T€OMETPHH,
HCCIIEA0BAaTh MOCTPOECHHBIE MOJEIH C UCIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara aiareOpbl; pelmaTh NPAKTHUECKHE 3a/Jaud, CBS3aHHbIE C HAXO0XJIECHUEM
r€OMETPUYECKUX BEJINYMH.

Nmetp mpencTtaBieHuss 00 OCHOBHBIX JTamax Pa3BUTHS TE€OMETPUU KaK COCTABHOW YaCTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



COILEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS» B 10 KIIACCE
Ha 6a3oBom ypoBHe

[IpsiMBbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIC TIOHATHUSI CTEpeoMeTpuu. Touka, mpsimMasi, TIOCKOCThb, MPOCTpaHCTBO. IloHsTHE 00
AKCUOMAaTHYECKOM IIOCTPOCHUM CTEPEOMETPHUM: AaKCUOMBI CTEPEOMETPUM M CIEACTBUA W3 HUX.
B3aumHOe pacnonoxeHue INpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, IapajuleibHble U
CKPEILMBAIOILNECS MIPSIMBIE.

[TapamienbHOCTP MNPSAMBIX M INIOCKOCTEHM B IIPOCTPAHCTBE: IMApaJUICbHBIE IPSMBIE B
IIPOCTPAHCTBE, MAPAJLICIBHOCTh TPEX IMPSAMBIX, IMAPAUICIBHOCTh NPSAMOM U IUIOCKOCTU. YTIBI €
COHAIPABJICHHBIMA CTOPOHAMH, YTOJI MEKY IIPSAMBIMU B IIPOCTPAHCTBE.

[TapannenbHOCTh MIIOCKOCTEH: MapalljIeIbHbIE IIIOCKOCTH, CBOMCTBA MapalIeIbHBIX MJIOCKOCTEH.
[IpocTeiimre mpocTpaHCTBEHHbIE PUTYpPhI Ha TNIOCKOCTU: TETPAdAp, KyO, Mapajiesenunes, nocTpoeHue
CEYCHUM.

[lepneHUKYyISIPHOCTh MPAMOM M IUIOCKOCTH: NEPIECHAMKYISPHBIE IPSIMBIE B IPOCTPAHCTBE,
IIPSIMBIE NTApaJUICIIbHBIE U MEPIEHIUKYIAPHBIE K INIOCKOCTH, IPU3HAK MEPIECHAUKYIISIPHOCTU NPSIMOU U
IUIOCKOCTH, TEOpPEMA O INPSIMOW NMEPHNEHANKYISPHOUILUIOCKOCTHA. YTIIBI B IMPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM M IUIOCKOCTBIO, JIBYIPAaHHBIM YroJI, JIMHEWHBIA Yroja JAByrpaHHoro yria. [lepnenpukynsap u
HAKJIOHHBIEC: PACCTOSHME OT TOYKHM 10 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, NMPOECKLHUS
¢urypel Ha IIOCKOCTh. llepmeHIUKYISPHOCTh IUIOCKOCTEH: NPU3HAK TMEPHEHIUKYIIPHOCTH JBYX
wiockocteil. Teopema o TpEX NepneHANKYIApaX.

MHororpaHHuKu

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHMKA, BBINYKJIBIE W HEBBIITYKJIbIC
MHOI'OTPaHHUKH, pa3BEPTKAa MHOIOTPAHHHUKA.

[Ipusma: n-yrospHas nmpusma, TpaHd U OCHOBAHMsI NPU3MBI, NpsiMas M HAKJIOHHAs IPU3MBL,
OOKOBast UITOJIHAS TOBEPXHOCTH MTPU3MBI.

[Tapamenenumen, npsIMOYTOJIBHBIN Mapajulesienunes U ero cBoicraa. [Impammaa: n-yroiapHas
NMpaMKJia, FPaHU U OCHOBAHUE MUpPaMU/Ibl, OOKOBas U MOJHAsI MOBEPXHOCTh MUPAMU/bI, IPABUIIbHAS U
yceu€HHasi NupaMuja. DJIEMEHThl NMpU3Mbl U nupamuibl. [IpaBuibHbIE MHOIOTPaHHMKH: ITOHSTHE
IIPaBHJIBHOTO MHOI'OT'PAHHUKA, TpaBWJIbHAS [TPU3Ma U NpaBUiIbHASI TMpaMUa, IpaBUIIbHAs TPEYrOJIbHAas
UpaMyU/Ia U MPpaBUIBHBIN TETPa3Ap, KyO.

[IpencraBnenneo NpaBUIIBHBIX MHOTOIPAaHHMKAX: OKTa’Ap, NOoAeKa’ap M ukocadap. CedeHus
IIPU3MBI U TUPAMU/IBL.

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, NMPSAMOM, MIJIOCKOCTU. DJIEMEHTHI
CUMMETPHUHU B IUPaMHUJax, NapajuleJICIUIENax, IPaBUIbHBIX MHOIOIPAaHHUKAX. BeIunCIIEeHNE 2IIEMEHTOB
MHOTI'OI'PaHHHUKOB: pE€0Opa, 1UaroHaiu, yribl.

[Inomans OOKOBOI MOBEPXHOCTH M TOJHOW TOBEPXHOCTH MPSIMOW MPU3MBI, IUIOHIANb
OCHOBaHHWH, TeopemMa O OOKOBOIl MOBEPXHOCTH HPAMOH mpu3Mbl. Ilnomians GOKOBOW MOBEPXHOCTH U
MOBEPXHOCTU TMPABWIBHOW NHPAMHUIbI, TeOpeMa O IUIOMAAM yced€HHOW mnupamuabl. [lonstue 006
00béMe. OOBEM MUPaMUBI, TPU3MBI.

[Togo6uble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXY IJIOMIAAIMHU TOBEPXHOCTEH, 00BEMaMU
MOJOOHBIX TE.

Ha yriay0/jieHHOM ypoBHe

IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpur. Touka, mpsMasi, III0CKOCTb, MPOCTPaHCTBO. [loHsTHE 00
aKCHOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CJIEJICTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: IMEPECEKAIOIIUECS, MAapajuIeIbHbIE U



cKpemuBawomuecs mnpsmele. IlpusHaku ckpemmBaromuxcss OpsMbiX. IlapamienbHOCTh HpSIMBIX H
IUIOCKOCTEHN B IIPOCTPAHCTBE: MapajulebHbIE NPSMbIE B IPOCTPAHCTBE, MAPAJLIENBHOCTh TPEX MPAMBIX,
napajuieNbHOCTb NMPsIMOM U I1ockocTu. [lapannensHoe U IIeHTpalIbHOE MPOEKTUPOBaHKUE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MPOEKTHUpOoBaHus. M300pakenne Guryp B mapauiebHON
IIPOCKIMHU. YTIJIBI C COHAINPABICHHBIMU CTOPOHAMH, YTOJd MEXAYy MNpSAMBIMM B IPOCTPAHCTBE.
[TapannenpHOCTh IITOCKOCTEN: TapajuIebHbIE TUIOCKOCTH, CBOMCTBA MapaJUICIbHBIX TIIIOCKOCTEMH.

[Ipocreiimme NpoCTpaHCTBEHHbIE (GUIypbl Ha IUIOCKOCTH: TETpasdip, Mapajulesenune,
IIOCTPOCHHE CcedyeHUU. llepneHauKyasIpHOCTh NPAMOM M IJIOCKOCTH: NEPHEHAMKYJSPHBIE NPSMBIC B
IIPOCTPAHCTBE, IpsAMBIE  MApPAJUICIbHBIE W  NEPHEHIUKYJISAPHbIE K  IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIIPHOCTH IIPSIMOM M IUIOCKOCTH, Te€OpemMa O MpsAMOM MNEPHEHIUKYJSIPHON IIJIOCKOCTH.
OproronanbHOE poeKTUpOBaHue. [lepreHuKyIsp 1 HAKIOHHBIE: PACCTOSHUE OT TOUKH /10 IUIOCKOCTH,
paccTosiHMe OT NPSMOM J0 IUIOCKOCTH, MPOEKUUs (GUryphl Ha IJIOCKOCTh. IleprneHauKynsipHOCTh
IUIOCKOCTEH: MMPU3HAK NEPIEHANKYIPHOCTH IBYX IUIOCKOCTEM. TeopeMa o TpEX neprneHauKyispax.

VYTIuBl B IPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M IUIOCKOCTBIO, ABYTPaHHBIA YroJl, JTMHEWHBIN
yron JByrpaHHoro yrja. TpéxrpaHHbli U MHororpaHHble yribl. CBoicTBa IUIOCKUX —YIJIOB
MHOrorpaHHoro yria. CBoWCTBa IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHuKu

Bunbl MHOrOrpaHHUKOB, pa3BEpPTKa MHOrorpasHuka. [lpusma: n-yronsHas npusma, npsmasi v
HAKJIOHHas TPU3MbI, OOKOBasi M IOJIHAs IOBEPXHOCTb Mpu3Mbl. [lapamienenunen, mpsiMOYroJIbHBIN
napajuleJienunes M ero cpoiictBa. Kparwailline nyTHMHa NOBEPXHOCTHM MHOTrOrpaHHMKa. Teopema
Oinepa. IIpoctpanctBenHas Teopemalludaropa. Ilupamuna: n-yroiapHas nupamuja, NpaBHIbHAs |
yceu€HHas nmupamuasel. CBoiicTBa pEOep u OOKOBBIX rpaHel TPABUIILHOM MUPAMHU/IBI.

[IpaBUJIbHBIEMHOTOTPAHHUKH:  TpaBWJIbHAasg  Opu3Ma M OpaBWIbHas  NHpamMuia,
[IpaBWIbHAATPEYrojbHAsl NHMpaMuja M I[paBWIbHBIA  TeTpa’ap, KyO. IIpencraBnenue o
IIPaBUWJIBHBIXMHOTOTPaHHUKAX: OKTAdAP, JOACKAdIP U UKOCAP.

Bblunciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. Ilmomaab0okoBoii
MOBEPXHOCTU U TMOJIHOM TMOBEPXHOCTH NPSIMON MPHU3MBI, IJIOLAAb OCHOBaHHil,TeopeMa 0 OOKOBOIl
MOBEPXHOCTH TMpPsIMOM Tpu3Mbl. [lmomaas OOKOBOW IMOBEPXHOCTH M TMOBEPXHOCTH IMPABHIBHOMN
IApaMUJbl, TEOpEMa O IIOMAAU YCEYEHHON TUPAMUIBIL.

CuMMeTpus B IPOCTPAHCTBE.

OneMEeHTbl CUMMETPUM  IPAaBUJIBHBIXMHOIOIPAHHUKOB. CHMMETpUs B  INPaBUIBHOM
MHOTOTPaHHHUKE: CHMMETpHUS NapajuleleluIeNa, CHMMETPUS MPaBUIbHBIX IPU3M, CHMMETPUS
IIPaBUJIBHOM MUpaMU/IbIL.

BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

[lonATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA,BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJIECHHBIE U IPOTHBOIIOJIIOXKHO HAIPABICHHBIEBEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeHCTBHS ¢ BEKTOPAMH: CI0KEHHE M BBIYUTAHUEBEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE
BEeKTOpa Ha 4yucyio. CBOMCTBA cl0KeHUsI BEKTOpoB. CBOMCTBA YMHOKEHUS BEKTOpa Ha uucio. [lonstue
KOMIUTaHAPHBIE BEKTOPBL. IIpusHax KOMILJIAHAPHOCTH TpEX BEKTOPOB. IIpaBuno
napajuienenunena. Teopema 0 pa3ioKEeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM  BEKTOpaM.
[IpsmoyronbHass cucrema KoopAuHAaT B npocTtpaHcTBe. KoopauHatel BekTopa. CBs3b  MEXKIY
KOOpJMHATAMM BEKTOpa U KOOpJIMHATaAMH TOYEK. YTOJ Mexay BekropaMu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPUSI» 11 KIIACCE

Ha 6a3oBom ypoBHe:

Tena BpaieHus
[Hunmuaapudeckass TOBEPXHOCTh, OOpa3ymooliue NUIUHAPUYECKOW TMOBEPXHOCTH, OCh



WIMHIPUYECKONH MOBEepXHOCTH. L[MmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3yroIas U OCh,
1o ib OOKOBOM U MOJHON MOBEPXHOCTH.

Konunueckass TOBEpXHOCTh, OOpa3ylolIue KOHHYECKOH TOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkoi moBepxHOcTH. KoHyc: ocHOBaHMe M BepllirHa, oOpa3yromas U oCh, IUIOMIA/lb OOKOBOW U
MTOJTHOW TTOBEPXHOCTHU. Y CEUEHHBIA KOHYC: 00pa3yrolinue U BhICOTa, OCHOBAHUS U OOKOBast MOBEPXHOCTb.

Cdhepa um map: mueHtp, paaumyc, OUaMeTp, IUIOMIAJAL TOBEPXHOCTH cdeprl. B3aumuoe
pacnonoxkeHue chepsl U TIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, miomans chepsl. M300pakenue
TeJl BpalleHUs Ha IUIOCKOCTU. Pa3BEépTKa NMIMHAPA U KOHYCA.

Kom06unamuu ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOrpaHHHK, OTIMCAaHHBIM OKOJIO cdephl,
cdepa, BicaHHasi B MHOTOTPAHHUK, WM TeJIO BpaieHus. [lonstue o6 o0bEme.

OcHoBHbIE cBOHCTBA 00bEMOB Tell. Teopema 06 00BEME MPAMOYTOIBHOTO TapasuIeTenue/1a
u cienctBus u3 He€. O0BEM UIuHApa, KoHyca. O0bEM mapa U Iiomaab chepsl.

[TomoGubie Tema B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOMAISIMHA TTOBEPXHOCTEH,
00BEMaMHU ITOJO0HBIX TEIL.

Ceuenuss nwiuMHApa (MapajuleIbHO U NEPHCHAMKYISAPHO OCH), CEYCHHUS KOHyca
(mapanneaprHOe OCHOBAHUIO U TIPOXO/SIIIEe Yepe3 BEPIINHY), CEUCHHUS [Iapa.

BexkTopbl M KOOpAMHATBI B MPOCTPAHCTBE BeEKTOp Ha IUIOCKOCTH M B NPOCTPAHCTBE.
CnoxxeHre W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKkTOpa Mo TpEM
HEKOMIUTaHapHBIM BekTopaM. [IpaBumno mapannenenunena. Pemenue 3amad, CBI3aHHBIX ¢ MPUMEHEHHEM
IIPaBUJI ICCTBUM C BEKTOPAMHU.

[IpsimoyronbHasi cuctemMa KoopAauHAT B npoctpancTse. Koopaunatel BekTopa. Ilpocreiimme
3a/1aun B KOOpAMHATaX. YTOJd Mex1y Bekropamu. CKajasipHOE MPOU3BEICHHE BEKTOpPOB. Brruncienue
YIJIOB  MEXAY TMpAMBIMA M INIOCKOCTAMH. KOOpPAMHATHO-BEKTOPHBIM METOJ TpU  pEIIECHUU
reoOMeTpPUYECKHX 3ajau.

Ha yrury0sieHHOM ypoBHe

Tena BpaieHus.

[lonsiTus: tUIMHApPUYECKass IOBEPXHOCTb, KOHUYECKass IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, OOpasyromme mnoBepxHocTed. Tena BpamieHus: MWIWHAP, KOHYC, yYCEYEHHBIA KOHYC,
chepa, map. Bzaumuoe pacnonoxenue cdepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe.
N300paxeHne Ten BpallleHWs Ha IUIOCKOCTH. Pa3BépTka munmmbapa u konyca. Cummetpus cdepsl u
miapa.

O6béM. OcHOBHBIE cBOMcTBAa 00BEMOB Tei. TeopemMa 00 00bEME NPSIMOYrOJIBLHOTO
napajuieNienuneaa u cieacTsus u3 He€. OOBEM MPSAMOI M HAKJIOHHOW MPU3MBI, IMIIMHAPA, TUPAMUIBI U
koHyca. OOBEM I1apa U MapoBOro CErMEHTa.

KomOunanuu Ten BpaieHus: ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B LUJIMHIP, ONKCAHHAsS
okojo nunuHapa. Ilepeceuenne cheprl u mapa ¢ miockocThio. Kacanue mapa u cepbl MI0CKOCTBIO.
[ToHsiTHE MHOTOTpPaHHMKA, OMMCAHHOTO OKOJO cepsl, cephl, BIMCAHHON B MHOTOTPAaHHUK WA TEJIO
BpalICHUSI.

[nomaabs MOBEpXHOCTH LMIMHIpA, KOHyca, Iulomanb cdepbl u e€ yacrteid. Ilomobue B
npoctpanctBe. OTHOIIEHHE 00BEMOB, IUIOMIA/ICH MOBEpXHOCTEH MOa00HBIX ¢uryp. IlpeobdpaszoBanue
nosoo6usi, roMmoTeTus. Perenre 3a1a4 Ha IVIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ceueHuii MHOTOTPAaHHUKOB U TE€J BpAlllEHUs: CEYEHMs LWIMHIpaA (MapajjienbHO U
NEPIEHAUKYIISIPHO OCH), CEYeHUs KOHYyca (MapajuleIbHOE OCHOBAHHIO U MPOXOJIee Yepe3 BEPIINHY),
CEYEeHUs I1apa, METOJbl MOCTPOCHUSI CEUYECHUI: METOJ CJIEIOB, METOJl BHYTPEHHETO MPOEKTHUPOBAHUS,
METOJ IEPEHOCA CEKYIIEH MIOCKOCTH.

BexTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE.

Bextopsl B mpoctpancTtBe. Omnepanuu HaJl BEKTOpaMH. BEKTOpHOE YMHOMKEHUE BEKTODPOB.
CpolicTBa BEKTOpHOro yMHOXeHMs. llpsMoyrosnpHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.



Koopnunatel BekTopa. Pasmokenune BekTopa mo 6Oasucy. KoopanHAaTHO-BEKTOPHBIH METOHN TpHU
pelIeHUU TEOMETPUYECKUX 3a]1aY.

JIBU>KeHUs B IPOCTPAHCTBE.

JBwxkenus mpoctpancTtBa. OroOpakenus. J[BmkeHuss u paBeHCTBO ¢uryp. OOmue cBOMCTBa
JNBW>KCHUM. Buabl JOBMKEHWN: MapaJUIeNbHBIA MEPEHOC, LEHTpaJIbHAs CHUMMETPHUS, 3€pKaJbHAs
CUMMETPHUS, TOBOPOT BOKPYT mipsimoii. [IpeoOpazoBanus momodwust. [Ipsimas u cdepa Ditnepa.



TEMATUYECKOE IINTAHMPOBAHHWE YYEBHOI'O KYPCA

10 KJTACC
basosblii ypoBenb (70 yacoB) Yray0Jennblid yposenb (105 yaco) JJIeKTPOHH CnucoK HTOrOBBIX Cnoco0 oueHku

Ha3Banu | OcHOBHOE cozepxkaHue Ha3sanue (OcHoOBHOE coaepkaHue ble IVIAHUPYEMBbIX pe3yJbTaTOB C HUTOr0BBIX

e paszena (un¢poBbI yKa3aHHeM 3TAanoB UX IJIAHUPYEMBbIX

paznena (Temsr) e) ¢popmupoBanus pe3yJIbTaToB

(Temsr) Kypca, oOpa3oBare

Kypca, (xommuect JIbHbIE

(rommuec BO YacoOB) pecypcbl

TBO

JacoOB)

Beenenu | OcHOBHBIE TOHATUSA Beenenue |Ocrnosnvie npocmpancmeennvie https://le| OmnepupoBathb MOHSTUSIMU:- pELICHUE YUeOHBIX

€eB CTEPEOMETPHUHU: TOUKA, B Queypboi. sson.acade | Todka, mpsiMasi, IJIOCKOCTb. Y TIPaKTUKO-

CTEpPEOM | IpsiMasi, IJIOCKOCTb, crepeomer |[loHATHS cTepeoMeTpUM: TOUKA, my- Cso600HO 0onepupo8amvOpUEHTUPOBAHHBIX

CTpHUIO npoctpaHcTBo. [IpaBuina puto (24 1) mpsimMasi, MIOCKOCTh, MPOCTPAHCTRO. content.mys| ocroeHbiMU nonamuaMu3anad,

(10 9) M300paKeHUs Ha PUCYHKAX: OcHOBHBIC TIpaBmiIa n300paxenus Ha  (chool.edu.r | cmepeomempuu npu  pewenuu) - CaMOCTOSATEIIbHAS
n300pakeHus MII0CKOCTEH, [PUCYHKE IIJIOCKOCTH, ITApaJUICIIbHBIX u/catalog 3a0au u npogedenuupadboTa
NapajuieNIbHbIX MPSMbIX NPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA. Mamemamuyeckux paccyxcoenutiKonmponvnas
(0Tpe3KoB), cepevHbI [lonsTus: nepecekaromuecs MmI0CKOCTH, IIpumensaTs aKCUOMBbIpaboma
OTpe3Ka. [EepECEKArOIINECs IpsiMasi U INIOCKOCTb; CTEPEOMETPUU U CIIEACTBUS U3
[lonsTus: nepecekaromuecs IIOJIYIIPOCTPAHCTBO. HUX pu peleHun
IJIOCKOCTH, MHororpaHHuKH, H300pakeHue F€OMETPUUECKUX 3a/1a4.

IIepeCceKaroIrecs npsmas u [IPOCTEUIINX IPOCTPAHCTBEHHBIX OnepupoBatb MOHSTUSMM:
MIJIOCKOCT. (buryp, HeCyIEeCTBYIOIUX 00OHEKTOB. MapajuieIbHOCTh u

3HAKOMCTBO C
MHOTOI'paHHUKaMH,
n300paxKeHue
MHOTOT'PAaHHUKOB Ha
pUCYHKax, Ha
MIPOEKIMOHHBIX YEPTEkKAX.
HauanbHbIe cBeaeHUS O
KyOe U mupammue, ux
Pa3BEPTKU U MOJEIH.
CeueHnst MHOTOTPAaHHUKOB.
Ilonstre 00
aKCHOMAaTHYECKOM

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
CJICJICTBUS U3 HHX.
Cnocobvl 3a0anust npsAMbIX U
niocKkocmetil 8 NpOCMpauHcmee.
0Ob03HaueHUss NPAMbBIX U NIOCKOCMELL.
Ceuenus. Hzobpadxcenue ceuenuti
nupamuobl, Kyoa u npusmsi, KOmopbvie
npoxoosm uepes ux péopa.
H300pasxcenue nepeceuenus
NOTYYEHHBLX NIOCKOCELL.
\Packpawusanue nOCmMpOeHHbIX ceyeHuUll
asubimu yeemamu. Memoo ciedos 0s

MEPHEeHIUKYIIPHOCTD MPSAMBIX U
IIJIOCKOCTEH.
Knaccugpunuposate  B3auMHOE
pacnoJiO)K€Hue  NpsMBIX U
IJTOCKOCTEMN B MTPOCTPAHCTBE.
Onepuposatb HOHATHAMM:
JBYTPaHHBIN yroi, rpaHy
JIBYIpaHHOTO  yria,  pebpo)
JBYTPAHHOTO yIja; JIMHEWHBIN
yroi JBYTPaHHOT'O yria;
rpagycHas Mepa JBYTpaHHOIO

yria.
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MOCTPOEHUH CTEPEOMETPHU:
aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

nocmpoenus cevenuti. Ceolicmea
nepecev4eHull NpAMbIX U NJI0CKOCMell.
Ilocmpoenue ceuenuti 6 nupamuoe, Kyoe
no mpém mouxkam na péopax. Cozoanue
BLIHOCHBIX Yepmediceli U 3aNUCh UA208
NnOCMpOeHUs.

I losmopenue nianumempuu. Teopema o
NPONOPYUOHATLHBIX OMPE3KAX.
[lo0obue mpeyeonvhukos. Teopema
Menenas. Pacuémbl 6 ceueHusix Ha
BLIHOCHBIX YEPMENHCAX.

\HUcmopus pazeumus nianumempuu u
cmepeomempuu.

OnepupoBathb MOHATHSIMU
MHOTOTPaHHUK, BBIIYKJIBIA U
HEBBITYKJIbII MHOT'OTPAHHUK,
3JIEMEHTBI MHOT'OI'PaHHUKA,

IIPaBUJIbHBIM MHOTOTPAHHUK.
Pacrio3HaBaTh OCHOBHBIC BHIBI
MHOTOTPAHHHUKOB (mupamuna;
npu3Ma, IpPSMOYTOTBHBIN
napajuiesnenunen, Kyo).
Knaccudpuuuponars
MHOTI'OT'paHHHKH, BI)I6I/Ipa$I
OCHOBaHHA Ul KJIacCH(UKaINY]
(BI)IHYKJ'II)IC n HCBLIITYKJIBIC
MHOTOTPAaHHUKH;  NPaBHJIbHBIE
MHOT'OTpaHHUKU; IIpsAMBIC n

HaKJIOHHbIE MIPU3MBI,
napajuieNeUIe b ).

W3Bnekatb, nmpeoOpa3oBbIBATE U
WHTEPIPETHPOBATH
UHpOPMAIIHIO 0
MIPOCTPAHCTBEHHBIX
reOMETPUUECKUX ¢urypax,

MIPe/ICTaBICHHYIO Ha YepTeXax U
pPUCYHKaX

IIpsimble
u
IIJIOCKOC
TH

B
pocTpa
HCTBE.
[Tapanne
JBHOCTh
MPSAMBIX
u
IJIOCKOC
Tel

B3anMHoOe pacnonoxeHue
IIPSIMBIX B IPOCTPAHCTBE:!
IepeceKaronmecs,
HapaJijIeNIbHbIEC U
CKPELIUBAIOIIMECS IIPSIMBIE.
[TapannenbHOCTb MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
NapajulelIbHbIC IPSAMBIC B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
MPSIMBIX; apaJuIEIbHOCTD
MPSIMOM U TUIOCKOCTH.

B3anmnoe
pacrosoxe
HUE
MPSIMBIX B
MIPOCTPAHC
TBE (6 1)

B3aumHoOe pacnonoxeHue NpsiMbIX B
pocTpadcTBe. CKpeIuBarOImecs
npsimble. [Ipru3Haky ckpeluBarommxcs
MPSIMBIX.

[lapanienbHble MpsIMBbIE B
npocTtpaHcTee. Teopema o
CYLIECTBOBAHUU U €IMHCTBEHHOCTH
MPSIMON MapaJIeIbHOW TAHHOW MPSMOH,
IIPOXOMSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIXKAILEH HA JaHHOU
npsMoil. JleMma o nepecedeHnn
NapaJuIeJIbHBIX IPAMBIX IIJIOCKOCTBIO.
[lapamienbHOCTh TPEX NPSIMBIX.

https://le
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OnepupoBatb MOHATHUSMHU:- peIlIeHHE YUeOHbBIX
CeKyllas IUIOCKOCTb, CEYCHMEH NMPAKTUKO-
MHOT'OI'PaHHHUKOB. OpPUEHTUPOBAHHBIX
OOBACHATD IIPUHIMIIBI3A1aY;

IIOCTPOEHHUSI CEUEHU, UCTIONbB3Ys| - CAMOCTOSTENbHAS
METOJI CIIEIOB. paboTta

Crpouts ceueHus| KoHTposibHas
MHOTOTPaHHUKOB MeToZ0MpadoTa.

CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEePTE)KU M3 PUCYHKOB
MPOCTBIX 0OBEMHBIX (QUTYP: BUA
CBEpXY, cOOKY, CHU3Y.

Pemrats 3aJa4u Ha HaXO0XICHUC
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(12 4)

VYTIIbI ¢ COHANPABICHHBIMU
CTOPOHAMU; YTOJl MEXY
MPSIMBIMU B TIPOCTPAHCTBE.
[TapannenbsHOCTH
IIJIOCKOCTEMN:
napaJijiesibHble JI0CKOCTH;
CBOMCTBA NapajlIeIbHbIX
mwiockocteil. [Ipocreitme
IIPOCTPAHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: TETPas’ap,
Ky0, mapasieienurnesn,
MIOCTPOCHHE CEUCHHIA

Teopema 0 TpEX nmapajuiebHbIX
MPSMBIX.

TeopeMa 0 CKpeIMBAOIIMNXCS TPSIMBIX.
[ lapannenvroe npoekmuposanue.
OcHogHble C8OLICMBA NAPALLEIbHO20
npoekmuposarus. M3o0opadicerue
pasnvlx ueyp 6 napaiienrbHoll
npoexyuu.

[ [enmpanvras npoexyusi.

'YT0J1 ¢ COHanpaBICHHBIMA CTOPOHAMHM.

FEOMETPUYECKUX  BEIUYMH 110
oOpa3maM  WIM  aJrOpuUTMaM,
[IPUMEHSS W3BECTHBIC
AQHAJIUTUYECKUE  METOABI  IIpH
[peLeHUn CTaHJAPTHBIX
MaTeMaTHYECKUX 3a1a4 Ha
BBIYKCIICHHE YIJI0B MEXIY|
CKpPELIUBAIOIIUMHUCSA  IPSIMBIMY,

MEXIy IpsMOM U IUIOCKOCTHIO,
MEXY TUIOCKOCTSIMH, IBYTPaHHBIX

Y101 MEXTy IPSIMBIMH. YTJIOB
3aoauu na doxkazamenbcmeo u [IpumeHsTh T€OMETPHUYECKHE]
uccrnedosaHue, Ci3aHHble C (bakThI TUTS peueHus
pacnonodcenuem npsAmMbIX 8 CTEPEOMETPUUYECKUX 3ajady,
npocmpancmee. MPEe/I0IararoInX HECKOJIBKO
[Tapannens [[loHsATHSA: HapauIEIbHOCTD IPSIMON https://le maroB pemieHus, €CiIu YCIOBHUS
HOCTBh M INIOCKOCTH B IIPOCTPAHCTBE . sson.acade MPUMEHEHHs 3ajaHbl B SBHOW
MPSAMBIX [Ipu3Hak napaysIeabHOCTH NPSMOU my- dbopme
u 1 rmockocTy . CBoHCTBa content.mys|Beinoansamo napanienvHoe,
IUIOCKOCTE  [MapaIeILHOCTH MPSIMOM | TutockocTu. (chool.edu.r yemmpanenoe u  opmozonanvhoe
i "'eomempuueckue 3a0auu Ha u/catalog  ppoexmuposarnue Queyp HA
B gbluUCIeHUEe U 00KA3AMENbCNEO, n10CKOCMb, 8bINOIHAMb
MIPOCTPAHC  (C8A3AHHbBIE C NAPAJLIETbHOCTBIO NPAMBIX uU300padicenus Queyp HA
TBE U nIO0CKOCcmel 8 NPOCMpancmee. niockocmu
(8 u) IlocmpoeHue ceyenus, nPoxoosawe2o

uepes OaHHYI0 NPAMYIO HA Yepmedice U
napanieibHo2o opyeoi npamou. Pacuém
omnowenuu. Ilapannenvuasn npoexyus,
npumMeHeHue

0J151 NOCMPoeHuUs ceweHull Kyoa u
napannenenuneoq.

Ceoticmea napainenenuneod u npusmbl.
I lapannenvuvie nnockocmu. Ilpusnaxu
napanieibHoCmu 08yX NIOCKOCMel.
Teopema o napannersHocmu u
eOUHCMEEHHOCMU NIIOCKOCTU,
unpoxooswell uepe3 MmoyKy, He

- penieHne y4eOHBIX
W TTPAKTHUKO-
OpPUEHTUPOBAHHBIX
3anay;

- CAaMOCTOSTENIbHAS
pabora
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npuHaoIeHcauyto OaHHOU NIOCKOCMU U
cneocmeus uz neé. Ceoticmea
napannenrbHulX RI0CKOCmen. 0
napannenrbHOCmu NPAMbIX nepecederus
npu nepeceyeHuu 08yX napaiiesibHblx
niockocmell mpemovell, 06 ompe3Kax
napannienrbHulX NPSAMbIX, 3aKI0YEHHBIX
MedHcOy napanienbHulMu NI0CKOCMAMU,
0 nepecedenuu nPAMoU ¢ 08YMsl
napanienbHulMU NI0CKOCMAMU

[lepnenn
UKYJISIPH
OCTb
IIPSIMBIX
u
IIJIOCKOC
Teit (12
4)

[lepnenauKynsIpHOCTD
IPSIMOi

Y TUIOCKOCTH:
NEPIEHAUKYJISIPHBIC IPAMbIE
B IIPOCTPAHCTBE, IPAMBIE
napajuleiIbHbIE U
NEPIECHIUKYJIISAP- HBIE K
IJIOCKOCTH, IIPU3HAK
NEPIECHIUKYIIPHOCTU
IIPSIMOM U IUIOCKOCTH,
TeopeMa O MpAMOit
NEPIEHANKYIIIPHON
IUIOCKOCTH
[lepnenguxynsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH,
paccTosiHuE OT IPSAMOM 10
IJIOCKOCTH .

[lepnenan
KYJISIPHOCT
b IIPAMBIX
u
IUIOCKOCTE
i B
IIPOCTPAHC
TBE

(26 1)

I loemopenue: meopema Ilugpazopa na
nI0CKOCMU, MPUSOHOMEMPUSL
NPAMOY20JIbHO20 MPEY20TbHUKA.
Cesoticmea Kyba u npsamoy2016H020
napasnnenenuneod. Boiuucnenue onun
ompe3Kos 8 Kybe u npsamoy201bHOM
napasnnenenuneoe.

[lepnieH qUKYIAPHOCTD NIPSIMOM U
riockocTH. [Ipu3nak
MEPIEeHAUKYIIIPHOCTH IPSIMOM U
IUIOCKOCTH. TeopeMa o CyliecTBOBaHUU
W eIMHCTBEHHOCTHU TPSMOI,
MPOXOAIICH Yepe3 TOUKY
IIPOCTPAHCTBA U IEPIICHUKYISIPHON K
riockocTH. [Inockoct u
MEPIICHIUKYISIPHBIC UM TIpsSIMasi B
MHOTOrpaHHuKax. [lepnenaukynsap u
HakoHHas. [locTpoenue
NEPIICHIUKYISpa U3 TOUKU HA MPSAMYIO.
Teopema o mpéx nepnenouKyaiapax
(npamas u obpamuas).

Yeon meorcoy ckpewusarowumucs
npamvimu. Tlouck nepneHoOuKyIsApHbIX
NPAMbBIX ¢ NOMOWBIO NEPNEHOUK)TISIPHBIX
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niockocmeil Opmoz2oHanbHoe [IpumeHATh reOMETPUYECKUE]
npoexmupoganue. [locmpoenue ceuenutl (akThI JUTSI perieHus
KyOa, npusmbvl, NPAGUILHOU NUPAMUObL C CTEPEOMETPUYECKUX 3azady,

Pematp 3amaun Ha HaXOXJIEHUE- pelIEHUE Y4eOHBIX
FEOMETPUYECKUX  BEJIMYMH IO IPAKTUKO-
obpasmaMm WM  aJarOpUTMaM,0pPHUEHTHPOBAHHBIX
IIPpUMCHAA HU3BCCTHBIC3aa4,
AHAJIMTHYECKUE  METOAbl  IPH| - CAMOCTOATEIbHAS
peuieHun CTaHJApTHBIXpaboTa
MaTeMaTHYEeCKUX 3a7a4 Ha

BBIUMCJIEHUE paccTossHUM MexayKoHTponbpHas
IBYMsI TOYKaMH, OT TOYKH J0paboTta

MPSAMOM, OT TOYKH JI0 TUIOCKOCTH,

MEXITY CKpPEIIMBAIOIIUMHUCS

IPpSAMBIMH.

Pemate 3amaud Ha HaxOXKICHHUE

rCOMETPHUICCKUX BCJIMYHNH T10|

oOpasmiaMm  WIM  aJropuTMaMm,

MPUMCHAA N3BCCTHBIC

AQHAJIMTUYECKUE  METOJbl  TpH|

[PCIICHUN CTaHJAPTHBIX

MaTeMaTHYEeCKUX 3a7a4 HQ

BBIYUCIIEHHUE YIJI0B MEXKY|
CKPEILMBAIOLIUMHUCS MIPSIMBIMH,

MEXIy MpsMOM U IUIOCKOCTBIO,
MEXKIy IUNIOCKOCTSAMM, IBYIPAHHBIX
YIJIOB
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NOMOUWBIO OPMO2OHATLHOU NPOEKYUU. MpeInoIaraonmx HECKOJIBKO

Cummempus 6 npocmpancmee [IarOB PEIICHHS, €CIU YCJIOBHS

omHocumenbHo niockocmu. Ilnockocmu MPUMEHEHHUS 33JaHbl B  SBHOU

cUMMempuii 8 MHO202PAHHUKAX. dbopme

I Ipuznax nepneHouKyIapHOCMU NPAMOL

U NJIOCKOCMU KAK Cle0Cmaue

cummempuu. Ilpasunvrvle

IMHO202PAHHUKU

\Pacuém paccmosinuti om mouxu 00

niaockocmu. Cnocodwvl onycmumep

NnepnenouUKyIApbl: CUMMEMPUsl, CO8US

mouxu no napanneavrol npsamou. Cosue

no HenapanieIbHol NPAMOU, USMEHeHUe

accmosiHuil

Vsl VYribl B IpocTpaHCTBE: Yroa | YTJibl U [MoBTopenue: yron Mexxay npsiMbiMu Ha | https://le |Pemmate 3agaun Ha HAXOXKIACHUE |- peHICHHE YIeOHBIX
MEXIY | MEXIy NpsSMOU U pPacCTOSIHU  [JIOCKOCTH, TPUTOHOMETPHS B sson.acade [reoMeTPHYECKUX BEJIMYHH IO U TIPaKTHKO-
MPSIMBIM | TUIOCKOCTBIO; ABYIpaHHbId | s (16 u) MPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpeMa My- oOpasiiaM WK alNropuTMam, OpPUEHTHUPOBAHHBIX
uu yTOJ1, TMHEUHBIN yroJ KOCHUHYCOB. content.mys[mpumMeHsisi U3BECTHBIC 3ajay;
IJIOCKOC | JBYTPAHHOTO yIiia. [ToBTOpEHME: YTOI MEXKIY chool.edu.r jaHanuTHYECKHE METOMBI TIPH - CaMOCTOsATeIbHAs
TSAMHA [eprieHIUKYISIPHOCTD CKPELIUBAIOIIMMHUCS TIPSIMBIMH B u/catalog  |pereHHH CTAHIAPTHBIX pabora
(10 9) IUIOCKOCTEH: MPU3HAK npocTpaHcTBe. [ 'eomeTpudeckue MaTeMaTHYeCKHX 3a7]a4 Ha

NEPHEHANKYIIPHOCTH IBYX
miockocreit. Teopema o
TPEX NEPIECHIUKYIIApaX

METO/1bl BBIYMCIICHUS yTIJIa MEXKAY
NpSIMBIMUA B MHOT'OI'paHHHKAX.
JIByrpanHsblil yroi. CBoiicTBO
NIMHENHBIX YTJIOB IBYITPAHHOIO YIJIa.
[leprieHIUKYISIpHBIE TIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHANKYIISIPHBIX
rockocter. [lpru3nak
MEPIEHINKYIIIPHOCTH IIOCKOCTEM;
reopema o NpsIMOM IIepeceueHus AByX
MJI0CKOCTEN MEePIEHANKYIISIPHBIX
TPEThEeH MIOCKOCTH.

I Ipsamoyzonvhblil napanienenuneo; Kyo,
U3MEpeHUsl, CEOUCMEA NPAMOY20TbHO20
napannenenuneoa. Teopema o
OUA2OHANU NPAMOY20TIbHO20
napanienenuneod u cieocmeue u3 Heé.

BBIYMCIICHUE YTJIOB MEXKITY
CKPEIIMBAIOIIUMUCS TIPSIMBIMH,
MEKIy NPSIMOM U TUIOCKOCTBIO,
MEKy IJIOCKOCTSIMHU, JBYTPAHHBIX
YIJIOB

[IpuMeHsATh TeOMETPUUECKUE
(haKThI TSI peIIeHUs
CTEPEOMETPUUYECKUX 3a]1aY,
MPEATNOJIAralonuX HECKOJIBKO
[1arOB PELICHUSs, €CJIH YCIOBUS
MPUMEHEHHUS 3a7aHbl B SIBHOM

dbopme
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Cmepeomempuueckue u npuxkiaonvle
Badauu, césa3aHHble CO 3AUMHBIM
pacnonodcenuem npamvIX u nI0CKOCHU.
I losmopeHue: ckpewusaroujuecs
npsmvle, napaiienvhsle NI0CKOCMU 8
cmanoapmuulx MHo2ocpannuxax. Ilapa
napannenrbHulX RI0CKoCmeti Ha
CKpewusarouuxcs NPSIMblX, paccmosHue
MedHcOy CKpeuwusarouuMucs npamMoviMuy 6
NpOCMbIX CUMYAYUsIX.

Onyckanue nepneHOuKyIapos,
BLIUUCTIEHUEPACCMOAHUL O MOYKU OO0
MOYKU, NPAMOU, NIOCKOCMU.
Bvluucnenue paccmosHull Mexicoy
CKPeWUBAIOWUMUCI NPAMBIMU C
NOMOUBIO NEPReHOUKYIAPHOU
niockocmu.

Tpéxepannwiii yeon, HepageHcmea 0is
MpéxepanHHbIX Y2Jo8.

Teopema [lugacopa, meopemoi
KOCUHYCO8 U CUHYCO8 OJIsl MPEXSPAHHO20
vena. Dnemenmol cghepuueckoi
eeomempuu. eeoodesuyeckue TUHUU HA
Bemne

MHororp
AHHUKHU
(10 4)

[TonaTHE MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOI'PaHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE
MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOI'PaHHHKA.

[Ipusma: n-yronpHas
MIPU3Ma; TPaHU U OCHOBAHMS
MPU3MBI; TIpsiMas U
HAKJIOHHAs IPU3MBIL;
OOKOBas ¥ MOJTHAS
MOBEPXHOCTH TPU3MBI.
[Tapamenenunen,

MHuororpa
HHUKH (7

1)

CucrtemaTu3alys 3HaHUN:
MHOrOrpaHHHUK U €ro 3J€MEHTHI.
[upamuga. Buasl nupamui.
[TpaBuinbHasg nupamuaa. [Ipusma.
[IpsiMast © HaKJIOHHASI IPU3MBI.
[TpaBuinbHas npusma. [psamoit
napajuieJenuIe;], IpsMOyTrOJIbHbIA
napasuieNienumnesn, Kyo.

\Bvinykavie mnozocpannuxu. Teopema
Dunepa. [Ipasunvrvie u
NnoYNPagUiIbHble MHO202PAHHUKU
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Perats 3a1a4n Ha HaXOXK/ECHUE
TCOMETPUYECKHUX BEJIMYUH I10
o0pa3iamM WIn alropuTMam,
IIPUMEHSIS] U3BECTHBIC
AQHAIUTUYECKUE METOABI U
[PEIIEHUN CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha
BBIYMCIICHUE YTIIOB MEKIY
CKPEIIMBAIOIIMMUCS IPSIMBIMU,
MEXY NPSIMOH U IIJIOCKOCTBIO,
MEX 1Y IIIOCKOCTSIMH, IBYTPAHHBIX
YTJIOB

[IpuMeHSATh FE€OMETPUUECKUE

- pereHne y4eOHBIX
W TTPAKTHUKO-
OpPUEHTUPOBAHHBIX
3aad;

- CaMOCTOATENbHAs
pabora

KonTtponbsHas
pabora
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IIPSIMOYT OJIBHBIN
napajuieJenunes 1 ero
CBOMCTBA.

[Tupamupaa: n-yronapHas
nupamuza, rpaHu u
OCHOBaHUE NUPAMUJIBL;
OOKOBas U MOJIHAs
MOBEPXHOCTh TUPaMUJIbL;
IPaBWJIbHAS U yCEUEHHAS
nupamuja.

DneMeHTbI IPU3MbI U
nupamusl. [IpaBunbHbIe
MHOTOT'PaHHUKHU: TTIOHSATHE
IPaBUIBHOTO
MHOTOTPaHHUKA;
NpaBUJIbHAs MIPU3Ma U
npaBUJIbHAS TUPAMU/IA;
MpaBUJIbHAs TPEYrOJIbHAS
MUpaMUJIa U TPABUITHHBINA
TETpa’p; KyO.
[IpeacraBnenue o
MpaBUIIbHBIX
MHOTOTpaHHUKaX: OKTa’Ip,
JOJIEKadIp U UKOCadIp.
CummMmeTpus B
IIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH,
IIPSIMOM, INIOCKOCTH.
DJIEMEHThl CHMMETPHUH B
nupamMuax,
napajienenuneaax,
MpaBUIILHBIX
MHOTOI'PaHHHUKAX.
Brruncrnenue 3neMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JMaroHaJH, yIiibl.
ITnomane 60KOBOM

(aKThI IS peLIeHUs
CTEpEOMETPUICCKUX 3aJ1aY,
MPEIOIararoIuX HECKOJIbKO
[I1arOB PEIICHHUSI, €CIIU YCIIOBHSI
NPUMEHEHHS 33JaHbl B IBHOM
dhopme

Boiuucasams niowaou
1nOBEPXHOCMEN MHO20SPAHHUKO8
(npuzma, nupamuoa),
ceomempuyecKux mei ¢
npumenenuem opmyn




MTOBEPXHOCTHU U MOJHON
MOBEPXHOCTHU MPSAMOI
MPU3MBI, TJIONIA/Ib
OCHOBaHUH, TeopeMa

0 OOKOBOIi TOBEPXHOCTH
npsiMoi mpu3Msl. [lnomanb
OOKOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPAaBUIBHOM
UpaMuIbl, TEOpEMa o
[UIoIaau OOKOBOM
IIOBEPXHOCTU YCEUYEHHOU
MUPAMUIBI

O0wémel | Ilorsarue 00 00béMe. O0BEM https://le [Beraucisite 00bEMBI U TUIOIIAAN - PEIICHHE YISOHBIX
MHOTOTD | MHUPaMUJIbBI, TPU3MbI sson.acade [MOBEpXHOCTEH MHOTOTPAHHUKOB |1 MPAKTHKO-
AHHHUKOB my- (mpu3Ma, mUpaMuIa) ¢ OPUECHTUPOBAHHBIX
(8u) content.mysinpumeHeHreM Gopmyi; 3ajad;
chool.edu.r [BEIYMCIIATE COOTHOIIECHHSI MEXITY |- CAMOCTOSITEIIbHAS
u/catalog  [uTOIIAASME TOBEPXHOCTEH, paboTa
00BEMaMU TOJOOHBIX
MHOTOIPaHHHKOB
Bekropel  [[lonamue éekmopa Ha niockocmu u 8 https://le |Ceobooro onepuposamun - peuierue yueOHbIx
B npocmpancmee. sson.acade nousmusmu, U NPAKMUKo-
npoctpadc |Cymma u pasHocms 6eKmMopos, npaguio My- COOMBEMCMBYIOUWUMU BEKMOPAM UOPUESHMUPOBAHHBIX
mB€ (13 4) |mapannenenuneoa, ymHoorcenue gekmopacontent.myskoopounamam 6 npocmpancmee  3adau,
HA YUCTO0, PA3LOJCEHUE BEKMOPA NO chool.edu.r |Botnoansme oeticmeusi ao -
bazucy mpéx sexkmopos, ne aexcawux ¢ |u/catalog eexkmopamu camocmosimenbHas
o0Hot niockocmu. CranapHoe paboma
npoussederue, 8blYUCIEHUE Y2llad MEHCOY
GeKmMopamu 8 nPOCMpanHcmee.
I Ipocmetiwue 3a0auu ¢ 6ekmopamu
JBukenust [/[eudicenusi npocmpancmad. https://le |Ceoboono onepuposamuo - peuierue yueOHbIx
(59) Omobpadxcenus. /leudicenusi u sson.acade mousmusMu: cumMmempus 8 U NPAKMUKO-
pasencmeso gueyp. Obwue ceovicmea  My- npocmpancmee, yeHmp, ocb u OpUEHMUPOBAHHBIX
Osudrcerutl. Buovl 06udcerull: content.myspprockocme cummempuu, yenmp, Baoad,
napannienvHulil neperoc, yenmpanvhas |chool.edu.r loce u nrockocmos cummempuu -
cummempusi, 3epkanvHas cummempus, |u/catalog  lpueypur camocmosmenvhas
1n0BOPOM BOKPY2 NPAMOIU. paboma
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I Ipeobpazosanus noooous. Ilpsmas u
cehepa Dunepa.

[ "eomempuueckue 3adaiu Ha
npuMeHeHue 0BUINCCHUS.

[ToBTOpE
HHUE:
CEYeHUs,
paccrosiH
U U

YTIIbI
(89)

[TocTpoeHue ceuenuii B
MHOTOI'PaHHUKE.
Brrunciienue paccTosHUA:
MEXY IBYMS TOYKAMHU, OT
TOYKH JI0 MIPSMOM, OT TOUKH
JI0 TIOCKOCTHU; MEXKITY
CKPEIIUBAIOIIUMUCS
MMPAMBIMH.

Brruncnenue yrioB: Mexay
CKpPCIIMBAOIIINUMHUCA
PSIMBIMHU, MEXY MIPSIMOM 1
INIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YIJIOB MEXAY
MJIOCKOCTSIMU

https://le
sson.acade
my-
content.mys
chool.edu.r

u/catalog

Cmpoumb ceueHust
IMHO202DAHHUKO8 PA3IUYHBIMU
lmemoodamu, 6bINOIHANMD
(8bIHOCHbLE) NIOCKUE YepmedNCU U3
PUCYHKO8 NPOCMbIX 00BEMHBIX
duzyp: 6uo ceepxy, cOoKy, CHU3y
Pewams 3a0auu Ha
00KA3amMenbemeo
\mMamemamuueckux OMHOWEeHUI U
HAX0HCOeHUe 2e0MemMPUYECKUX
GEIUUUH, NPUMEHSISL U3GECHbLE
lMemoobl npu peueHuu
\mMamemamuueckux 3a0ay
NOBbIUEHHO20 U 8bICOKO20 YPOBHSL

CZIOOHCHOCIMU

- pelieHne y4eOHbIX
U TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3ajay;

- CaMOCTOATENbHAs
pabora
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TEMATUYECKOE IINTAHMPOBAHHME YYEBHOI'O KYPCA

noBepxHocTu. M3o00paxeHne
LMIMH]IpA Ha TI0CKOCTH.
Pa3péprka nmimHapa.

CeueHus HWIMH]pA
(TUIOCKOCTBIO, TMapaJuIeIbHON UITH
MEPIEeHIUKYISIPHONU OCH
LHMJIMH]IpA)

Konunueckas moBepXHOCTH,
oOpa3syrome KOHNYeCKOn
MOBEPXHOCTH, OCh U BEpIINHA

IIOCTPOCHUEM CEUEHUN IUINHAPA,
KOHYca.

[puknaaHbIe 33129, CBSI3aHHBIE C
LWINHAPOM.

Cdepa u map.

Ilepeceuenue chepsl 1 mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bu 1 n3o6paxenue
mrapa.

Ypasuaenune chepsl. [Inomans cheps

pEILIEHNUs, €CIN YCIOBUS
IIPUMCHEHUS 3aJaHbl B
SABHOM (opMe.

—  IIpumensTs
pocTenme
IIPOrpPaMMHBIE CPEACTBA
U
JIEKTPOHHO-KOMMYHHK

AIllMOHHBbIC CHCTEMB]

11 KITACC TEOMETPUA
ba3oBsliii ypoBeHb (68 yacoB) VYrnybnennsiit ypoens (102 vaca) yekTpoHHBbI| CHHCOK HTOrOBBIX Cnoco6
Ha3eanue |(OCHOBHOE COfepKaHUE HasBanue paszzaena (OCHOBHOE CO/ICpIKaHUE e MJIAHUPYeMBbIX OIIEHKH
pasnena (Tembl) Kypca, (uudposbie) pe3yJbTaToB ¢ HUTOr0OBbIX
(TEMBI) (KOJIMYECTBO o0pa3oBaTes1| yKa3aHHeM ITAINOB UX | IVIAHUPYe
Kypca, YacoB) bHBIE (¢popmupoBanusn MBIX
(KOITMYECTBO pecypchbl pe3yJbTar
JacoB) OB
Tena Cdepa u map: 1eHTp, paauyc, Teaa Humuaapudeckas IOBEPXHOCTb, https://lesso] —  CroGomHO - pereHne
BpalleHUsl | quaMeTp; TUIOIIAAb TOBEPXHOCTH | Bpamenus (24 o0pa3yoIre IHHIPUIECKON n.academy- OTIepUpOBATH YUeOHBIX U
(12 4.) chepsl. Bzanmuoe 1.) HOBEPXHOCTH. content.mysch| o vn moms s MiPAKTHKO"
pacmnonoxxenue chepsl 1 Hunuuap. [Ipsimoit kpyroBoit ool.edu.ru/catal OPUEHTUPO
TUIOCKOCTH; KacaTelbHast mwHAp. [Inomans moBepXHOCTH log CTEpeOMETpHH TPY g A HEbIx
IUIOCKOCTH K cepe; mIomaib LMJIMH/IPA. peleHnn - sana4 - Hgqnay;
cthepsl. Konuyeckas moBepXxHOCTb, HPOBECHUN -
N3o0paxkenue cepsl, mapa Ha o0pa3yromuye KOHUIeCKOn MaTEMaTHIECKHIX caMOCTOsATE
TUIOCKOCTH. noepxHoctu. Konyc. Ceuenue paccyKIeHHil. TbHAST
CeueHnus mapa KOHYCA IIOCKOCTBIO, Hapanminbﬂoﬁ — TpumeHsTH pabota
[{umuHaprYecKas TOBEPXHOCTb, TUIOCKOCTH OCHOBAHUS. Y CEUEHHBIN KOHTPOJIbH
. reoMeTpudeckue (akThl
o0pa3ymoInre MIIHHIPUIECKON konyc. M300paxeHne KOHYCOB U ast pabora
MOBEPXHOCTH, OCh YCEYEHHBIX KOHYCOB. And PCILICHUA
LUAJIUHAPUYECKON IIOBEPXHOCTH. [Tnomans 60KOBOM MOBEPXHOCTH U CTCPEOMETPUICCKUX
[umuaap: ocHOBaHUS B OOKOBast TIOJTHOM TIOBEPXHOCTH KOHYCa 3aj1ad,
MOBEPXHOCTH, 00Opa3yromas u CrepeomeTpHuecKue 3a/1a4i Ha IPEeIoIararoIuX
OCb; TUIOIAb OOKOBOH U TIOJTHOM JI0Ka3aTeIbCTBO U BBIYHCIICHHE, HECKOTBKO IAroR
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KOHUYECKOW MMOBEPXHOCTH.
Konyc: ocHOBaHUE U BepiIUHA,
o0pa3ymoinas u oCh; IIOIAIb
OOKOBOM U MOJTHOW ITOBEPXHOCTH.
Yceu€HHbII KOHYC: 00pa3yromme
U BBICOTA; OCHOBaHUS 1 OOKOBast
MMOBEPXHOCTb.

N306paxeHne koHyca Ha
II0CKOoCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
MapajyIeIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, TIPOXOASIIEH Yepes
BEpIINHY)

KoMm6unanus ten BpaieHus: 1
MHOTOTPaHHUKOB.
MHoOrorpasHHuk, OIUCaHHbIN
okoJ10 cdepsl; cdepa, BrcaHHas
B MHOT'OTPaHHUK WUJIU B TEJIO
BpaIieHus

U €€ yacreil.
CummMmetpust cdepsl U mapa.
CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeNbCTBO U BHIYKCIICHUE,
CBsI3aHHBIE CO CEepOi U MapOM,
MIOCTPOCHHUEM UX CEUEHUI
TUIOCKOCTBIO.
[Ipuxnanueie 3a1a4u, CBsI3aHHBIE CO
chepoit u mapom.
[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BBIYUCIICHUS B
OKPYKHOCTH, CTAaHIAPTHBIE MOA00US
Paznnunrnie KOM6I/IHaIII/II/I TEJI
BpAallleHUs 1 MHOTOTPAaHHHUKOB.
3amaquu o Teme «Tena U MOBEpXHOCTH
BpAIICHUS»

npu pelIeHnn
CTEPEOMETPUUYECKUX
3azad.

— IIpuBoauth
IPUMEPBI
MaTeMaTHIECKUX
3aKOHOMEPHOCTEMN B
npupoie W KHU3HH,
pacrno3HaBaTh
IpOSIBJIEHUE  3aKOHOB
reOMEeTpUHI B
HCKYCCTBE.

— IIpumensars
MOJTy4YeHHbIE 3HAHUS Ha
MPAKTHKE:
aHAIU3UPOBATh
peallbHbIe CHUTYaIllud |
NPUMEHSTh H3y4EHHBIC
MOHATUA B TpoIlecce
10)(9 pelieHus
MaTeMaTHIECKU
c(hopMyITUPOBaHHOM
npoOIeMBbl,
MOJIETTUPOBATh
peanbHble CUTyalluu Ha
A3BIKE reOMEeTpHH,
UCCJIEI0BATh
IIOCTPOEHHBIE MOJENH C
UCTIOJIb30BaHUEM
reOMETPUUECKHUX
MOHATHM W TEOpEM,
anmnapara anreOpsl;




pemiaTtb MPAKTUYCCKUC

MIPSIMBIMU ¥ TUIOCKO-CTSIMU B
MHoOrorpanHukax. ®opmymna
pPacCTOSHUS OT TOYKH JI0 TUIOCKOCTH
B KOOpAMHATAaX.

HaxoxneHnue paccTosiHUM OT TOYKH 10

[UIOCKOCTH B KyO€ U IPaBUIIbHON

nupamMu/ie

U CJICICTBUS U3 HHUX TPHU
pelICHUN
TCOMETPUYCCKHX 3a]1ad.
—  Krnaccudummpona
Th B3aMMHOE
pPacIoiOKEHUE MPSIMBIX B
MIPOCTPAHCTBE;
IUIOCKOCTEH B
MIPOCTPAHCTBE; MPSIMBIX U
IIOCKOCTEH B
MIPOCTPAHCTBE.

—  CsobOogHo

OICpHUpPOBATH
INOHATUAMHU, CBA3aHHBIMH

3aJlaud, CBSA3aHHBIE C
HaXOKICHUEM
TeOMETPUIECKHUX
BEJIMYHH.
Ananurnyeckasi | [loBTOpeHHE: KOOPIUHATHI BEKTOpA https://lesso|—  CoGomHO - pereHne
reomMerpus (15 4.)| Ha IIOCKOCTH U B IIPOCTPAHCTBE, n.academy- OIIepUPOBATH OCHOBHBIMHYYEOHBIX 1
CKaJIIPHOE MIPOM3BEICHUE BEKTOPOB, [(content.mysch OHATHSIMIU [IPaKTUKO-
BBIYHCIICHUE yIJIa MKy BeKTopamu [00l.edu.ru/cata OpPUEHTUPO
. CTEpEOMETPUHU npu
B MPOCTPAHCTBE. YpaBHEHUE MPSIMOiA, ||0( BaHHBIX
MIPOXOAAIICH Yepe3 ABEe TOUKH. peHICHIN salad Hsanay;
YpaBHeHHE IOCKOCTH, HOpMaJib, HpOBEACHNHI -
ypaBHEHHE TIOCKOCTH B OTPE3Kax MaTeMaTUIEeCKUX caMOCTOsATE
BCKTOpHOC IMPOU3BCIACHUC. paccy)K;[eHHf/'L VIbHasA
JIvuHeiiHble HEPaBeHCTBA, IUHEHHOE — Tlpumensts pabota
IIPOrpaMMHUpPOBaHUE AHAIUTHYECKUE KOHTPOJIbH
. aKCUOMBI CTEpEOMETpUH|
METOIbl pacuéra yria Mexay ast paboTa

c yriIamu B
MPOCTPAHCTBE:  MEXKY|
MPSIMBIMH B
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MPOCTPAHCTBE; MEXITY
MPSIMOM U TUIOCKOCTBIO.
— CB00OOIHO
OTIepUPOBATH

MOHSTHSIMH, CBSI3aHHBIMHY|

C MHOI'OIrpaHHUKaMHU.

IToBTOpEHHUE,
o0o01meHne u
CHCTeMaTHU3alH
s1 3Hanmi (15

4.)

Ceuenuns MHOTI'OI'paHHUKOB!

CTaHAAPTHBIC MHOTOI'PAHHHUKHU, MCTO

CJIeI0B, CTaHIAPTHBIC TIJIOCKOCTH,
repeceyeHus MPsIMbIX U TUIOCKOCTEH
[TapannenbHble IPAMBIE U
IJIOCKOCTH: MapaJijiesibHbIC CEUEHUS,
pacy€T OTHOIICHUH, YTIIBI MEXKIY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
[lepnenaukynspHbIC IPSIMBIC U
IJIOCKOCTH: CTaHIapTHBIE MaphI
MePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB, TE€OpeMa 0 TPEX
MIEPIICHIUKYIIIPaX, BEIYUCICHHS
JUTMH B MHOTOTpaHHUKAX
[loBTOpenue: mIomanu
MHOTOYT'OJTEHUKOB, OPMYIIBI JIS
10N, COOOPaKEHHSI TIOJ00MSI.
[Tnomany ce4eHnii MHOTOTPaHHUKOB:
MJI0IIA I TTIOBEPXHOCTEHN, pa3pe3anus
Ha Y9acTH, COOOpakeHUs MOI00Us

https://lesso
n.academy-

content.mysch
ool.edu.ru/cata

log

— CsoOogHo
OTIePHPOBATH
TOHSTHSIMH,
CBSI3aHHBIMU
CeueHUeM
MHOTOTPaHHUKOB
TUTOCKOCTBIO.
—  BeimonssaTe
napaieNbHOe,
[EHTpaJIbHOE
OpPTOrOHAJILHOE
MPOEKTUPOBAaHUE (PUTYD
Ha TUTOCKOCTB;
BBITIOJTHSITh
u300pakeHust GUryp Ha
IUIOCKOCTH.

— CTpouth ceueHus
MHOTOTPaHHUKOB
Pa3TUYHBIMU
METOJIaMH, BBITIOHSTH
(BBIHOCHBIE)  IUIOCKHE
YepTEH)KU U3 PHUCYHKOB

MPOCTBIX 00BEMHBIX|

buryp:
cOOKY, CHH3Y.

BUJ  CBEpXY,

- pereHne
YUEOHBIX
MpPaKTUKO-
OPUCHTUPO
BaHHBIX
3anau;
CaMoCTOSITe
TbHAST
pabota
KOHTPOJIbH
ast pabora
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O06BéM Tena. O6BEM https://lesso| Beraucnsate 00bEMBI M |- pELIICHUE
O0bém MPSIMOYTOJIBHOTO Mapajuienenueaa. |n.academy- IJI0IA U YU4EOHBIX U
MHOTOrpaHHHMK | 3ama4yn 00 yABOEHUH Ky0a, O content.mysch| moBepxHocTei [IPAKTHKO-
a(17 u.) KBaJIpaType Ky0a; o Tpucekiuu yria. |00l.edu.ru/cata) MHOrOrpaHHHUKOB OPUEHTUPO
CrepeomeTpuyiecKue 3a/1auu, log (mpu3ma, mupamMuaa) ¢ BaHHBIX
CBsI3aHHBIE C 00BEMOM npuMeHeHueM Gopmyir; Banaad;
MPSIMOYTOJIbHOTO NIapaJuIeIeuIea. BBIUUCIIATh -
[IpuknagHelie 3aa4u, CBsI3aHHbBIE C COOTHOIICHUS MEXAY  CaMOCTOATE
BBIUHCIIEHHEM 00bEMa IUIOLIAIIMU nbHAas
MPSIMOYTOJIBHOTO MapajuieIenune1a. MMOBEPXHOCTEH, pabota
OO0BEM TIPSIMOI TIPU3MBL. 00BEMaMU MOAOOHBIX  [KOHTPOJBH
CrepeomeTrpuueckue 3a/1auu, MHOI'OTPaHHUKOB. ast pabota
CBSI3aHHBIE C BHIYHCIEHUEM 00BEMOB
npsAMoy nipusMsl. [Ipukiiagueie
3aJa4M, CBI3aHHLIE C 00BEMOM
IIPsAMOY IIpU3MBL. Beruncinenue
00BEMOB TEJ C TOMOIIBIO
ornpenenéHHoro uHTerpaita. O0bEM
HAKJIOHHOM MPU3MBbI, MTUPAMUJBL.
®opmyna 06bEMa MUPaAMHIBL.
OTtHouleHre 00beMOB TUPAMU] C
OOIIUM YTJIOM.
CrepeomeTpuiecKue 3a1a4u,
CBsI3aHHBIE C 00bEMaMU HAKIIOHHOHN
MIPU3MBI, TUPAMUIBIL.
IIpukiagueie 3aga4m 110 TEME
«O0BEMBI TEN», CBSI3aHHBIE C
00BEMOM HAKJIOHHOM MTPU3MBI,
MAPaMUJBI.
[Tpumenenne 00bEMOB. Beruncienne
[paccTosIHUA O TNIOCKOCTH
O0BémbI Tea | [TorsTue 06 06béMe. OCHOBHBIC O0BEM nunuHApa. Teopema 06 https://lesso| Beraucisate 00bEMBI B |- peLICHHUE
(S u.) CBOMCTBA 0OBEMOB Tell. Inomaan 00BEME IPSAMOro LUIMH/IPA. n.academy- TUTIOMIAIH Y4E€OHBIX U
O6béM HMIMHIIpa, KOHYCA. noBepxHocTd U | [lmomaau 00KOBOI 1 MOTHOM content.mysch| moBepxHocTel Te MIPAKTUKO-
O0BEM mapa u miomanas chepsl | 00BEMBI MOBEPXHOCTH IMIIMHPA ool.edu.ru/cata Bpamienus ¢ OpPUECHTUPO
[TomoOHbIe Tena B MPOCTPAHCTBE. | KPYIJIbIX TeJ (9 | Boruncnenue o05EMOB Te ¢ log npUMeHEeHHeM (HOpMyIT; BAaHHBIX
CooTHOILIEHUSI MEXY IJIOAASIMU | 4.) MTOMOUIBIO ONPEAEIIEHHOTO BBIUUCIISATh 3ajay;
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MoBEepXHOCTEH, 00BEMaMH uHTerpaiga. O6bEM KoHyca. COOTHOILUEHUS MEXIY |-
OJOOHBIX TeJ ITnomaau 60k0BOM U MOJIHOM IUIOINAASIMU caMoCTOsATe
MIOBEPXHOCTHU KOHYCA. MIOBEPXHOCTEH, TbHAs
Crepeomerpuueckue 3a1auu, o0bEMaMu paboTa
CBSI3aHHBIC C BHIYUCIIEHUEM 00BEMOB [TpumeHsTH KOHTPOJIbH
LWINHAPA, KOHYCA. IIOJIy4EeHHBIE 3HAHUs Ha s paboTa
[puknaaHbIe 331291 IO TEME MPAaKTUKE: CPAaBHUBATh
«O06BEMBI U IIIOLIAIM TOBEPXHOCTEH U aHaJIU3UPOBATH
tesr. O0BEM 1Iapa u IapoBoro peasbHbIe CUTYyalluH,
cektopa. Teopema 06 06bEMe mapa. IPUMEHSTh U3Y4YEHHbIE
[Tnomane chepsr. MIOHSITHSI B IIPOIIECCe
CrepeomeTpuueckue 3aau, MIOUCKA PELIeHUs
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB MaTeMaTHYECKH
11apa, I1apoBOTr0 CErMEHTa, copMyIUpPOBaHHON
IIapOBOTO CEKTOPA. poOIIEMBI,
[IpuknaaHble 3a1a4u MO TEMe MO/JIeIUPOBATH
«O0BEMBI TEN», CBSI3aHHBIE C peasbHble CUTyalluH Ha
00BEMOM I1apa U MJIOUIAIbI0 CHEpPHI. A3BIKE T€OMETPHUH,
CoOTHOIIEHUST MEXKIY TUTOIIAISIMA MCCIIE/IOBATh
MoBEepXHOCTEH 1 00BEMaMH MOCTPOCHHbIE MOJIEIH C
MOTOOHBIX TEJ. WCTIOIb30BaHUEM
[TonoGHBIE TENa B IPOCTPAHCTBE. reOMETPUIECKUX
M3MeHeHne o0bEMa pu o 100UH. MTOHATUI U TEOPEM,
CrepeoMeTpuyecKkue 3aaauu, ammapara anreOpsl;
CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB pelaTh NpakKTUYECKUe
TeJl ¥ IUIOLIAIe IOBEPXHOCTEN 3a7a4M, CBA3aHHBIE C
HaXO0XJICHUEM
reOMETPUIECKUX
BEJIMYMH
BexTopsl 1 | BekTOp Ha MIIOCKOCTH U B https://lesso] —  Cpo6omHO - pereHue
KOOPIMHATBI| rIpocTpaHcTBe. ClIOKEHHE U n.academy- OIIepUpOBAThH y4eOHBIX U
B X . -
i NN rommrunr, T
e(104.) PasjioskeHHe BEKTO ¢ I COOTBETCTBYIOHMHU
pa 1o Tpém log BaHHBIX
HEKOMILTAHAPHBIM BEKTOPAM. BEKTOpaM 3anau;
[IpaBwiio napannenenumnenaa. KoOpAnHaTam Bl -
Pemienue 3a1a4, CBA3aHHBIX C IIPOCTPAHCTBE. CaMOCTOsATE
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MIPUMEHEHUEM TIPaBUJI JCUCTBUI - BeimmonHsaTh AeiicTBUA [TbHAS

C BEKTOpaMHU. HaJl BEKTOpaMHu pabora

IIpsimoyronbHas cucrema

KOOPJMHAT B IPOCTPAHCTBE.

Koopaunatsl BekTopa.

[Ipocreiimue 3agauu B

KOOpAMHATAX. YTOJI MEXKIY

BekTopaMu. CKaJIsIpHOE

MIPOU3BEICHUE BEKTOPOB.

Boluucnenue yrios Mexay

MPSIMBIMU U TUIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METO/T

TIPU PEIICHUH TEOMETPUUECKUX

3aja4
ITosTopenne, OcHOBHBIE (GUTYPHI, (PAKTHI, IloBTOpEHME, O6o0matoriee MOBTOPEHUE TOHATHIA https://lesso - perieHue
0000IeHNe | TeopeMBbl Kypca IIAHUMETPHH. 00001IeHnE H U MeTOZIOB Kypca reomeTtpun 10-11  |n.academy- Y4EOHBIX U
u 3agayu IIAaHUMETPUHM U METOAbI | CHCTeMATH3alll | KJIACCOB, CUCTEMAaTHU3alls 3HAHUH. content.mysch MPaKTHUKO-
CHCTEMATH3A| iy heneHust. s 3HaHuii (22 [Ucropus pa3sutus ctepeomeTpun kak |00l.edu.ru/cata OpPHUEHTHPO
?7":;““““ OcHoBHbIE QUTYPHI, (PAKTHL, q.) HayK{ U €€ poJIb B Pa3BUTHH log BaHHB'IX

TEOPEMBI Kypca CTEPEOMETPHH. COBPEMEHHBIX WH)KEHEPHBIX U 3ajaq;

3ajauu CTepeoOMETPUN U METOIbI KOMITBIOTEPHBIX TEXHOJIOTUI -

WX pelIeHUs CaMOCTOSITE

IThbHAs

pabota
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[TOYPOYHOE ITNTAHMPOBAHUWE KYPCA TEOMETPUA

10 KJTACC

Bba3osblii ypoBeHsb (70 yacos)

Yray0Jennblii yposeHb (105 yacos)

KonTposabHbIe padoThl

KonnuaectBo Tema ypoka Tema ypoka KonuuectBo | ba3oBblii ypoBeHb | YTri1y0JIeHHBII
4acoB 4acoB YPOBE€Hb
Tema: Beeoenue 6 cmepeomempuro (10u /15 uz 24u)
1 Heneast
2 (OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
MpsiMasi, MJI0CKOCTb, MPOCTpaHcTBO. [IpaBuia
M300pakeHUST HAa PUCYHKAX: U300paKeHUS
MIOCKOCTEH, MapayieIbHBIX TIPSIMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka.
llosmopenue naanumempuu. Teopema o 1
nponopyuonanenblx ompeskax. Ilooooue
mpeyzonvruxos. Teopema Menenas.
2 Hexeas
2 [loHsTHS: IepeceKaroluecs MI0CKOCTH,
nepecekaronyecs npsiMasi ¥ miocKoCThb.
lloemopenue naanumempuu. Teopema o 1
nponopyuonanbHelx ompeskax. Ilooobue
mpeyzonbHurxos. Teopema Menenas.
3 Hegess
2 3HAKOMCTBO C MHOTOTPaHHUKAMH,
1M300pakeHNe MHOTOI'PaHHUKOB Ha
MCYHKaX, Ha MPOEKIIMOHHBIX YePTEeKax.
OcHogHble npocmpancmeenHvle uzypol 1
Hcmopus pazeumus nianumempuu u
cmepeomempuu.
4 Hemeas
2 HauanbHble cBeieHus 0 Ky0e u mupamuze,
uX pa3BEPTKU U Moaenu. CeueHus
MHOTOTPaHHUKOB.
MHnoeoepannuxu, usobpasicenuel 1

npocmeuuux npoCmMpaHcmeeHHvIX @ueyp,

Hecyuecmeyrouux 00beKmos.

Sueneas




2 [TousiTe 00 aKCHOMATHYECKOM MTOCTPOSCHUU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

Cnocobwl 3a0aHus npAMbIX U NJIOCKOCMeEl 6 1
npocmpancmee. OOO3HAUeHUsT NPAMBIX U
niockocmell.

Tema: Ilpamvie u nanockocmu ¢ npocmpancmee. Ilapannenvnocme npamelx u nnockocmeii (12 u/ 14u)
+ ¥V Beeoenue 6 cmepeomempuio (4u)

6 Hexeas
2 B3anMHOE pacronokeHue MPsMbIX B
[IPOCTPAHCTBE: TIEpPeCeKaroIIHecs,
MapaieNIbHbIC U CKPEIIUBAIOIINECS
MpsIMBIC.
[lapannenvhoe npoeKmuposaHue. 1
OcHosnbie  ceolicméa  NapanieibHO20
npoexmuposanusi. HM3zobpadicenue pasHvlX|
duzyp 6 napannenvHol npoexyuu.
[{enmpanvras npoexyusi.
7 Hepen
2 [TapamiensHOCTh MPSIMBIX U MJIOCKOCTEH B

[TPOCTPAHCTBE: MapajlIeIbHbIE PSIMbIE B
[IPOCTPAHCTBE; NNapalIeIbBHOCTD TPEX
MPSIMBIX; TAPAJUIETIBHOCTD IPSIMOU U

MIOCKOCTH.
Ceouicmea  nepeceyeHuti  npsAMblX U 1
njiockocmeu
8 Hepeas
2 [TapaniensHOCTb MPSIMBIX U MJIOCKOCTEHN B
[POCTPAHCTBE: NapaUICILHBIC TIPSIMBIC B
MPOCTPAHCTBE; MapaIENIbHOCTD TPEX
MPSIMBIX; TIAPAJUICITBHOCTD TIPSIMOH |
MJIOCKOCTH.
Ceouicmea  nepeceueHuti  npsAMblX U 1
njiockocmeil.
9 Heness
2 YTIIBI ¢ COHANpPaBICHHBIMU CTOPOHAMU; YTOJI

MEKIy IPSIMBIMU B IIPOCTPAHCTBE.




CeueHus. Uszobpasxcenue ceueHuul
nupamuosl, Kyboa u npusmvl, KOmopble
npoxooam uepe3 ux péopa. Hzobpasicenue
nepeceuenus  NOJNYYEHHLIX — NIOCKOCHEIL.
Packpawusanue NOCMPOEHHLIX —CeyeHul)
Pa3HLIMU YBEMAMU.

10 Hegeasn
[TapamiensHOCTh TIOCKOCTEH:
MapaiIeNIbHbIC MJIOCKOCTH; CBOMCTBA
MapayIebHbIX TUIOCKOCTEH
Ceuenus. Uszobpascenue ceueHull

nupamuovi, Kyba u npusMbl, KOMOPHIE
npoxoosm uepe3 ux péopa. Mzobpasicenue
nepeceueHuss  NOAYYEHHBIX — NIOCKOCMEIL.
Packpawusanue NOCMPOCHHbIX —CedeHUl]
pasHbLMU Yyeemamu.

11 Hepens

[pocreiinme MpocTpaHCTBEHHBIE PUTYPHI HA
MJIOCKOCTH: TETPadap, KyoO,
napasuiesieuIe ; TOCTPOCHUE CCUCHHUN

PA3HbBIMU Y6EMAMU.

Ceuenus. H3o06pascenue cevenutl| "[IpsiMble ¥ TIIOCKOCTH " AKCMOMBI
nupamuobvl, Kyoa U NpuzmMvl, KOmMopble B IIPOCTPAHCTBE. CTEpEOMETPUHU.
npoxoosm uepe3 ux péopa. Mzobpasicenue [TapannenbHOCTD Ceuenus"
nepeceuenus  NONYYEHHLIX  NIAOCKOCHE. MPSIMBIX

Packpawueanue nocmpoeHHvlx —cedeHul I10cKocTen"

Tema: Ilepnenouxynapnocmo npamoix u naiockocmeit (12 u /184 uz 26u)

12 Heneas

[leprieHAMKYASIPHOCTD MPSAMOU U TIIOCKOCTH:
[IEPIECHIUKYIIIPHBIE IIPSIMBIE B
[POCTPAHCTBE, IPSIMbIE TapaieIbHbIE U
MCPHNCHANKYIIAPHBIC K IMJTOCKOCTHU

Ilosmopenue: meopema Ilugpazopa Ha
niockocmu, MPUOHOMempusl

NDAMOY20/IbHO20 MPEY20bHUKA.

13 Hegensn

|Hepl'IeHI[I/IKYJ'I${pHOCTB MPSIMOU U TUIOCKOCTH:




[EPICHIUKYJIAPHBIC IPSMBIC B
[IPOCTPAHCTBE, IPSAMBIC IIapALICIIbHBIC U
[EPIEHIUKYJIPHBIE K ITIOCKOCTH

Ceoticmsa Ky6a u npsmoy2oibHO20
napannenenuneoa. Buiuucnenue onun
0mpe3Kos 8 Kybe U npsamoy20ibHOM
napannenenuneoe.

14 nenens

[ Ipu3HaK neprneHuKyIIPHOCTH IPSIMOH U
[JIOCKOCTH, TEOpEMa O MPSIMOKN
[EPIEHIUKYJISIPHON IIIOCKOCTH

Teopema o mpéx  nepneHOUKyIApax
(npsamas u obpamuas,).
Yeon MedHcoy CKpewu8arouuMucs
npAMBbIMU.
15 neneasn
[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
[JIOCKOCTH, TE€OpeMa O MPsIMOM
[EepIEHIUKYJIIPHON TUIOCKOCTH
llouck  nepneHOUKyIAPHbIX  HPAMbIX  C

NOMOWBIO NEPNEHOUKYTIAPHBIX NIOCKOCHEl]
OpmozonanvHoe npoeKmupogaHue.

16 nenens

HepHeH,[[I/IKy.TISIp W HAKJIOHHBIC: paACCTOSIHUC
OT TOYKH J0 INIOCKOCTHU, paCCTOSIHUE OT
HpHMOﬁ J0 IIITOCKOCTH

[locmpoenue ceuenuii Kyba, npusmel,
NpasunbHOl  NUPAMUOLL € HOMOWbIO
OpMO2OHANLHOU NPOEKYUU.
17 nenens

[leprieHAMKYISIp U HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE OT

[IPSIMOM 10 IIJIOCKOCTH
Cummempus 6 npocmpancmee
omuocumenvHo naockocmu. Ilnockocmu

cwwuempud 6 MHO2OCDAHHUKAX.

Tema: Yenvt mexncoy npamvimu u naockocmamu (10 u/ 154 uz 16u)




18 Hemens

'YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY IIPAMOU
1 TUIOCKOCTBIO; JBYTPAHHBIN Yrod,
JIMHENHBIN YroJl ABYTPAaHHOIO yIja.

[Ipsimoyeonvhbill  napanienenuned; Kyo;

UBMEPEeHUsl,  CBOUCMBA  NPAMOY2OIbHOZO
napannenenuneoaq.
19 nHenens

YTl B IPOCTPAHCTBE: YrOJI MEXAY MPAMON
1 IUIOCKOCTBIO; JBYTPAHHBIN yrod,
JIMHEMHBIN yroJ IByrPaHHOIO YIJa.

Teopema o Ouaconanru npsAMOY2016HO20
napannenenuneda u ciedcmeue u3 Heeé.

20 nexesas

[lepneHANKYISIPHOCTD IIIOCKOCTEH: MPU3HAK
[EPIEHIUKYISIPHOCTHU ABYX INIOCKOCTEH.

HoemopeHue: CKpewuesarnwuecs npiamble,
napaijiejilibhvle ni1oCKocmu 6 cmaHOapmelx
MHOSOCPAHRUKAX. Hapa napaiiejslibHolx
niockocmell Ha CKpeuuearuxcsl npsAmbslx,
paccmosnue MleC()y CKpewuearomuUMucs,
NPDAMBIMU 8 NPOCMbIX CUM)AYUAX.

21 Hemes

Teopema 0 TpEXIEpIEHANKYIIAPAx

Onyckanue NnepneHoUKyIapos,
BLIYUCTICHUEPACCMOAHULL  OM  MOYKU OO0,
MoyKuU, NPAMOU, NIOCKOCMU.

22 Henes

TeopeMa 0 TpEXnEepNEeHIUKYIApaAX

Buviuucnenue paccmosHul MedHCOy "[lepnienukynsipHocts|  "B3aumnoe
CKPeUWUBAIOUUMUCS NPAMBIMU C NOMOWBIO, MPSIMBIX U pacrosoxeHue
nepneHoOuKyIsAPHOU NIAOCKOCHU. miockocTeit" u "Yrisl MPSAMBIX U
Tpéxepannviti  yeon, Hepasencmea Ol MEXKIY IPSAMBIMHA U IIJIOCKOCTEN B
MpEXePaAHHbIX Y208 IJTOCKOCTSIMU" pocTpaHcTBe"

Tema:Mnozozpannuku (10 u/ 6u) + Y Beeoenue ¢ cmepeomempuro (54)




23 Hemeis

[loHsiTHE MHOTOI'PAHHUKA, OCHOBHBIE
DIIEMEHTBI MHOIOTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOrorpaHHuka. [Ipuzma: n-yronbHas
[IPU3Ma; TPaHU U OCHOBAaHMUs IIPU3MBI,
npsiMasi ¥ HaKJIOHHAs PU3Mbl; OOKOBast U
[TOJIHASI IOBEPXHOCTH IPU3MBL.

Ceuenus. Hzobpadicenue ceuenull
nupamuovl, Kyoa u npusMbl, KOmMopwle
npoxoosam uepes ux péopa

24 ne,

HCJIHA

[lapannenenumnen, NpsIMOYrOJIbHBIN
[apaiesICNUIE] U €ro CBOMCTBA.
[Tupamuaa: n-yrojapHasi nupaMuaa, TpaHu U
OCHOBaHME TUPAaMU/IbI; OOKOBas U MOJIHAS
[TOBEPXHOCTh [TUPAMU/IbI; IPABWIbHAS U
yceu€HHas nupamuia.

Ceolicmea  nepeceyeHuti  NpsAMblX U
njiockocmeil.

25 Heneas

DJIEMEHTBI TPU3MbI U TUPAMUJIBIL.
HpaBI/I.]'II)HI)Ie MHOI'OIrpaHHUKH: ITIOHATHEC
MMPaBUJIBHOI'O MHOTOTpaHHHKA; ITpaBUJIbHAA
Mpu3Ma 1 paBuiibHAsI MUPaAMUA;
[paBUJIbHASA TPEYrOjbHasA MUpaMUIa U
MpaBUJIBHBIN TeTpadap; KyO. [IpencraBnenne
O IIPABUJIBHBIX MHOT'OI'PAHHUKAX: OKTas/1p,
TOJIEKadIp U UKOCAdIP.

llapa napannenvhvix naoOCKOocmel  Hd
CKpewusarowuxcs npsamvlx, paccmosiHue
MeHCOy CKpeuuBarouwuMucss NpamulMu 6
npocmulx cumyayusx

"VT1ael 1
paccTossHus"

26 uemens

CruMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH, INIOCKOCTH.
(DJIeMEHThl CHMMETPUHU B TUpaMUax,

Buvinyknvle  mHozoepannuku.  Teopemd
Oiinepa. Ilpasunvhvie u noaynpaguibHvle

MHO2OCPDAHHUKU. HocmpoeHue ceveHull 6




napasiesenune1ax, IpaBUIbHBIX
MHOIOIpaHHHKaX. BeruncieHne 3;1eMeHToB
MHOTOTPaHHHUKOB: p&0pa, TnaroHaiu, yribl.

nupamuode, Kybe no mpém mMouKam Ha
péopax. Coz0anue 8bIHOCHbIX yepmedicell U
3aNUCh WA208 NOCMPOEHUs.

Teopema Ilughazopa, meopemvi KocuHycod| 1
U CUHYCO8 Ol MPEXSPAHHO20 Y2d.
27 Heneas
[Tnomaas 60KOBOM MOBEPXHOCTHU U MOJIHOW  |[M300padicenue nepeceuenus noay4eHHbLX| 2 "MHuororpanauku” ["MHOrorpaHHuku"
MMOBEPXHOCTH NPSIMOU NPU3MBI, TUIOIATL  [IIOCKOCHELL. Packpawusanue
OCHOBaHUH, TeOpemMa NOCMPOEHHBIX ceuenuti pasHbIMU YEemamu.
0 OOKOBOM MTOBEPXHOCTH MPSAMOM MpU3MBL.  [Memoo ciedoe 01 nocCmpoeHust ceyeHutl
[nomianbe 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH TPABHIILHOM MTHPAMHU/IBI,
TeopeMa o IJIoMaan OOKOBOW OBEPXHOCTH
YCEUEHHOU MUPAMUJIBI
Onemenmovl  chepuyeckol — ceomMempuu. 1
ceodesuyeckue TuHUU Ha 3eme
Tema: O6vémvt mnozozpannukos (6 u) + Y Bexmopwt 6 npocmpancmee (94 uz 14u)
28 Hemes
[Tousitre 00 00bEMe. OOBEM TUPAMHU/TBI, [lonsmue e6exmopa HA NIOCKOCMU U 8 2
MPU3MBI npocmpancmee.
Cymma u pasHocms 6eKmMopos, npasuio 1
napannenenuneodd, YMHONCEHUe GeKmopd
Ha uucno
29 Hemes
[Tonsitue 06 06bEMe. OOBEM TUPAMHUJTBI, Vmnooicenue  sexmopa  na  uucino, 2
MPU3MBI pasnoxcenue ekmopa no 6asucy mpéx|
BEKMOpPO8,  He  Jedcawux 8  OOHOU|
niockocmu.
Pasnoocenue eexkmopa no 60asucy mpéx| 1
BEKMOpPO8,  He  Jedcauux 8  OOHOU|
niockocmu
30 Hegeas
[Tonstue 06 06bEMe. OOBEM TUPAMHUIBL, Ckansipnoe  npouszgedeHue,  GblUUCICHUE 2
[IPU3MBI yena mexicoy 6eKmopamu 8 npocmpaHcmae.
lIpocmetiwue 3a0a4u ¢ 6eKmMopamu
I Ipocmertiwue 3a0aqu ¢ 6ekmopamu 1

Tema: Iloemopenue: ceuenus, paccmoanusn u y2nul (8 u) + Y Bekmopwl ¢ npocmpancmee (54 uz 14u) +'Y Yenot




Mmedncoy npamvimu u naockocmamu (14 uz 16u)

31 Hegeas
[Tonsitue 06 06bEMe. OOBEM TUPAMHUTBL, Ckansipnoe  npouszgedeHue,  GblUUCICHUE "O0BEMBI
[IPU3MBI yena mexicoy 6eKmopamu 8 npoCmpanHcmae. MHOTOTpPaHHUKOB"
IIpocmetiwiue 3a0a4u ¢ 6eKmopamu
I Ipocmetiwue 3a0aqu ¢ 6ekmopamu
32 Hegeas
[locTpoeHue ceueHnii B MHOTOrpaHHUKe. |[Ipocmetiuue 3a0a4u ¢ 6eKmopamu.
Tpéxepannuviti  yeon, HepaseHcmea  OJis
MpEXepanHbIX Y208
33 Hegeas
Boruncrnenue paccTosHUN: MKy IBYMs  |[/[eudicenus npoCmpancmea. Hrorosas Hrorosas
TOYKAMH, OT TOUKH JI0 IPSIMOM, OT TOUKU 110 |(Omoobpasicenus. [J[usxicenuss u pageHcmaeo, KOHTpOJIbHAs paboTa | KOHTPOJIbHAS
TUTOCKOCTH; MEXK/IY CKPEIIMBAIOIIUMUCS  |[pucyp pabora

IMPpAMBIMHA

Obwue ceoticmea O8UNCEHUIL.

34 nepens

Bbruncnenue yrioB: MEXIy
CKPEIIUBAIOIIUMUCS MPSIMBIMU, MEXTY
MIPSIMON U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEXAY TUIOCKOCTSIMU

Buobi 0sudicenull: napanienvbHulil nepeHoc,
UeHMPANbHAs  CUMMeMmpUs,  3epPKATbHAs
cumMMempus, N0GOPOM GOKPY2 NPAMOU

IIpeobpazosanusi noooodus. Ilpsmas U
chepa Diinepa.
[eomempuueckue 3adauu Ha NPUMEHEHUE|

Osudicerust




[NOYPOYHOE INTAHMPOBAHUE KYPCA TEOMETPUA
11 KJIACC

Bba3oBblii ypoBenb (34 yaca)

Yray06JeHHblii ypoBeHb (68 yacoB

KomnnuectBo yacos \

Tema ypoka

Tema ypoka

KonuuectBo yacos

Tema: Tena epa

wenusn (12/24)

1 Hemens
1 Cdepa u map.
YpaBHeHwue chepsi. 1
CummeTpusi cepsl U mapa 1
2 Hemes
1 BsanmHoe pacmonoxenne chepsl U INIOCKOCTH
[Tnomanes chepol u ee yacTei. 1
Pemenune nmpukiagHbBIX 3a/1ay, CBA3aHHBIX cO cepoil U 1
[1apom
3 Hemeas
1 M300paxenue cdepsl, mapa Ha IOCKOCTH. CedeHHs
chepbl
CrepeoMeTprueKkre 3aJadydl Ha JOKa3aTeNIbCTBO M| 2
BblunciaeHue. IlpuxmanHele 3amauu, CBSI3aHHBIE CO
chepoit u mapom
4 Henens
1 [ {unuaapudeckast moBepxHocTh. Lunuaap
[Ipssmoyt kpyroBod mwmHap. Ilnomans mnoBepxHOCTH 2
LIMH]pa
Sueneas
1 CedeHust WIMH]IPA
[ Ipukiannelie 3a1a4u, CBSI3aHHBIE C IIHJIMHAPOM 2
6 Henens
1 Konyc.
KoHoHnueckass  moBepxHocTh.  [lmomans  OOKOBOH 2
MMOBEPXHOCTH KOHYCA U MOJHOMU
7 Heneas
1 Y ceueHHBI KOHYC.
300paskeHHs] KOHYCOB U YCEUCHHBIX KOHYCOB 2

8 Henenn




CeueHust KOHyca

HpI/IKJIaI[HBIG 3a/la4M, CBA3aHHBIC C CCHCHUCM KOHYCa

9 Hemeas

Perienue 3ama4 Ha cEUCHUE KOHYCa

CtepeoMeTpUYEeKHE 3aadyd Ha JOKa3aTelIbCTBO U
BLIYHCIICHHUE.
10 Henens
KomOuHaus Tesn BpameHusi MHOTOIPaHHUKOB
Pa3JII/I‘-IHBIe KOM6I/IHaI_II/II/I TCII BpaIJ_IeHI/ISI n
MHOTOTPAHHUKOB
11 nHegens
MHOTOrpaHHHUK, OMIMCAHHBIA 0KOJIO cepbl
PazanaHbIe KOMOMHAIINHU TEeN BpalIeHUs n

MHOI'OT'PaHHUKOB

12 Henens

Cdepa, BnrcanHas B MHOTOI'PaHHUKUJIU B TEJIO BPAIICHUS

3agauu 1o TeMe «Tena u MOBEpXHOCTH BPAILICHUS»

Tema: O0beMbl Teu (6/9)

13 Henensn

[Tousitue 06 00OBEME.

Teopema 00 oObeMe IPAMOTO ITMITHH/IPA

14 nenensn

(OCHOBHBIE CBOMCTBA 00BEMOB TEJI

MHTETpasia

BrruncieHne 00bEMOB TeN € IIOMOIINBIO OIIPCACIICHHOIO|

15 Henensn

O06Bem IHHApA

00BEMOB IIITUHAPA

CtepeoMeTprUIeCKre 3a/1a4uH, CBI3aHHBIC C BHIUUCICHHUEM

16 nemens

O0beM KoHyca

00bEMOB KOHYCA

CtepeoMeTprUeCcKre 3aJ1auM, CBSI3aHHBIE C BBIUKUCICHUEM

17 uenens

O0BeM mapa ¥ miomaas cheps

HpI/IKJ'IaI[HLIC 3aaa4u 1m0 TCMC «O0BEMBI 1Iapa, mapoBOro




cermenTa»

18 Hemens

[Tomo6ubIe Tena B mpocTpaHcTBE. COOTHOLICHUS MEKITY
MJI0IA ISIMH TIOBEPXHOCTEH, 00beMaMHu TTOTOOHBIX TeJ

[Tpuknagaeie 3agaun 1Mo Teme «OO0BEMBI M TUIOIIAAN TEID»

Tema: BexTopsbl U KoopauHaThl B npocTpanctie (10/20)

19 nenens

BCKTOp Ha IIJIOCKOCTHU U B ITPOCTPAHCTBE

'YpaBHEHHE NPSIMOM, TPOXOIAILEH Yepe3 IBE TOUKU

20 Heneasn

CoXKCHHE U BBIYUTAHHE BCKTOPOB

HapannenLHHe npsAMBIC U IUIOCKOCTH, YIUIBI MCKAY|
CKPCIIMBAOIUMHUCS ITPAMBIMHA

21 Heneasn

'YMHOKEHHE BCKTOpa Ha YHUCJIO

HepHCHI[I/IKYJ'IﬂpHBIC MMPAMBIC U IIJIOCKOCTH

22 Heneas

Paso)xeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuio napasuienenumena

TeopeMa 0 Tpex nmepneHATKYIsIpax

23 "Henpeas

Pemenue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM ITPaBUII
NIEHCTBUM C BEKTOPAMU

Beraucienue AJIMH B MHOT'OT'PAaHHHUKAX

24 nenens

[IpsiMoyrosibHass CUCTEMA KOOPJIMHAT B IPOCTPAHCTBE

Dopmysia pPacCTOAHUS OT TOYKA JO IUIOCKOCTH B
KOOpAMHATAX.

25 HemeJs

[Ipocreiimne 3axa4u B KOOpAMHATAX

YPaBHCHI/IC IJIOCKOCTH, HOpMAJIb, YPAaBHCHHUC IMJIIOCKOCTH
B OTPC3Kax

26 Heneas

Yron Mexay BekropaMmu. CKallIpHOE IPOU3BEIECHNE
BEKTOPOB

Brruncienue yriia Mexxay BEKTOpaMy B IPOCTPAHCTBE




27 Heneis

Brraucienne YIJI0B MCXKIY NPAMBIMHA U IJIOCKOCTAMU

AHAIUTUYECKHUE METOJbl pacyeTa yria MeX1y HpSMbIMU
U IUIOCKOCTSIMU B MHOTOI'PaHHHMKAX

28 Heneasn

KoopanHaTHO-BEKTOPHBIM METO/] TP pEeILIEHUH
reoMeTPUUYECKHX 3a7a4

HaxoxneHnne paccTOsSTHAN OT TOYKH JI0 TIIIOCKOCTH B KyOe
Y IPABUJILHOM NMUpaMHUJIE

Tema: IloBTOpeHue, 00001IeHNE U CHCTeMaTH3allusA 3HaHUi (6/12)

29 yenens

OcHoBHBIE QUTYPHI, PaKTHI Kypca IJIAHUMETPUN

[Tnomany MHOTOYrOJBHUKOB, (POPMYIBI JIJISl TIIOIIAIEH,
cooOpakeHust MoJo0us

30 Hegens

TeopeMsl Kypca IIIaHUMETPUU

[UIONIAId CEYEHU MHOTOIPAHHUKOB, pa3pe3aHus Ha
YaCTH, COOOPAKCHHS IO J00MS

31 weneas

3az[aq1/1 IUIAaHUMETPUHN U METOJbI UX PCHICHUA

Pemenue 3amau

32 nepens

OcHOBHbIE QUTYpHI, PAKTHI Kypca CTEPEOMETPUU

Hcropus pa3BUTHs CTEPEOMETPHUM KaK HAyKHU U €€ POJib B
Pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U KOMIIbIOTEPHBIX|
TEXHOJIOTUU

33 nepenn

TeopeMsl Kypca CTepeOMEeTpHU

MHOFOFp AHHUKH, iomaiaun MHOT'OI'PpaHHUKOB, HX
CCUCHUA

34 nepens

3a/:[aq1/1 CTCPCOMCTPHUU U MCTOABI UX PCIICHUSA

Pemenue 3a1au




PABOYASA ITPOTPAMMA
yueOHoro npeamera «BeposiTHOCTD U cTaTHCTHKA. Ba30BbIil ypoBeHb)

u1st ooyvaromquxcs 10-11 kiaccos

HHOACHUTEJIBHAA 3ATIUCKA

PaGouass mporpamma ydyeOHOro Kypca «BeposTHOCTP M CTaTUCTHKa» 0a30BOTO YPOBHS IS
obyvaronuxcsi  10-11  kmaccoB  paspaborana Ha ocHoBe DenepanbHOro  TroCyIapCTBEHHOIO
00pa3oBaTeNIPHOTO CTaHAApTa CpPEAHEro oO0mmero o0pa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOoBaHU, MPEABABIAEMbIX K MATEMATHYECKOMY 00pa30BaHUIO, M TPAIULIUN POCCHIICKOTO 00pa3oBaHUs.
Peanmauml IMporpaMmaI o0ecrieuuBaeT OBJIAACHUEC KIIKOYCBBIMH KOMIICTCHIHUAMUA, COCTABJIAOIIMMHA OCHOBY
JUIS  CaMOPAa3BUTHUS W HENPEPHIBHOIO 00pa30BaHUs, IENOCTHOCTh OOMIEKYIBTYPHOTO, JUYHOCTHOTO W
MO3HABATEIILHOTO PAa3BUTHSI THYHOCTH O0YYArOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

VYuebHblil Kypc «BeposTHOCTP M CTaTHUCTHKa» 0a30BOrO YpPOBHS SIBISETCS NPOJODKEHUEM MU
pa3BUTHEM OJIHOMMEHHOIO y4eOHOro Kypca 6a30BOro ypoBHS OCHOBHOH mikousbl. Kypc mpenHasHaueH s
dbopmMupoBaHUs Y 00y4AIOMIUXCA CTATUCTUYECKON KYJIBTYPBl M TIOHMMAHUSI POJIM TEOPUU BEPOATHOCTEH Kak
MaTEeMaTU4eCKOT0 MHCTPYMEHTA ISl U3Yy4EeHHUs CIIydalHbIX COOBITUH, BEJIMUUH U npoueccos. [Ipu nzyuenun
Kypca 0o0oraIaroTcsl IpeACTaBIeHNs yJalluXcs O MeToaxX UCCIIeA0BAaHUs U3MEHUMBOIO MUPA, pPa3BUBACTCA
NOHMMAaHHE 3HAYUMOCTH ¥ OOLIHOCTM MaTeMaTHMYECKUX METOJOB MO3HaHMS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUSL.

CopnepxaHue Kypca HalpaBiI€HO HA 3aKpeIUICHUE 3HAHUM, IOJIYYEHHBIX IPU M3YyYEHUM Kypca
OCHOBHOI1 IIIKOJIBI ¥ Ha Pa3BUTHE TPECTABICHUN O CITy4yallHBIX BEJIMYMHAX U B3aMMOCBA3SX MEXKAY HUIMH Ha
Ba)KHBIX MPUMEPax, CI0KEThl KOTOPBIX MOYEPITHYTHI U3 OKPY’KAIOIIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMH LIEJSIMU B CTPYKTYpE yueOHOro Kypca «BeposTHOCTb U CTaTUCTUKA»
cpeqHe ImKoibl Ha 0a30BOM YpPOBHE BBIACICHBI CIEIYIOUIME OCHOBHBIE COJEpXKATEIbHbIE JIMHHUU:
«CrmyyaiiHble COOBITHSI U BEPOATHOCTHY, «CllyyailHble BETMUMHBI M 3aKOH OOJIBIINX YUCEID».

Baxxnyto yacTh Kypca 3aHUMaeT M3y4eHHE I'€OMETPUYECKOr0 U OMHOMHAJIBHOTO PacHpelesIeHud U
3HAKOMCTBO C UX HEIPEPHIBHBIMHU aHAJIOIaMU — [10Ka3aTEeJIbHBIM M HOPMAJIBHBIM PaCIpeaesICHUSIMH.

Conepxxanue auHUU «CiydaiiHble COOBITHSI U BEPOSTHOCTU» CIYXKUT OCHOBOH uist (hOpMUpPOBaHMS
IPEJICTABICHUM O pacHpe/ieICeHUH BEPOSITHOCTEH MEXAY 3HAYEHMSIMHM CIy4alHBIX BEJIMYUH, a TakXKe 3Ta
JUHUSA HeoOXoauMma Kak 0a3a uis U3ydyeHHMs 3aKoHa OOJIbIIMX yHucel — (yHJaMEHTAJIbHOI'O 3aKOHa,
JEHCTBYIOIIETO B TPUPOJEC W OOIIECTBE M MMEIOLIETO MaTeMaTthdeckyro (opmanmsanmioo. Cam 3aKoH
OONBIIMX YHCEJ NpEeAJlaraeTcsi B O3HAKOMUTENBHOH (OopME ¢ MHHUMAIBHBIM HCIIOJIB30BaHUEM
MaTeMaTH4eCcKoro (opmanusma.

Tembl, CBsA3aHHBIE C HENPEPHIBHBIMU CIy4YallHBIMH BEJIMYMHAMH, AaKLEHTUPYIOT BHHMMAaHHE
IIKOJIBHUKOB Ha ONMCAHMU M M3YYEHMM CIIy4alHBIX SIBJIEHUH C IOMOILBIO HENPEPBIBHBIX (DYHKIUII.
OcCHOBHOE BHMMAHME YAENAETCA II0KAa3aTEJIbHOMY W HOPMaJbHOMY pacHpeleNIeHUsM, IIpH 3TOM
IperoiaraeTcs 03HaKOMUTEIbHOE H3yUeHUE MaTeprana 6e3 10Ka3aTeIbCTB MPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wm3ydenue kypca «BeposSTHOCTh M CTATHCTHKa» Ha 0a30BOM ypOBHE OTBOJMTCS | Yac B HEACNIIO B
TEUYEHHUE KaKIOro rojia 00y4eHusi, Bcero 68 yueOHbIX 4acoB.



COJEPKAHUE YYEBHOT' O KYPCA
10 KUIIACC

[IpeacraBienue NaHHBIX C MOMOINBIO Tabiui u auarpamMm. CpenHee apudmeTHueckoe, MeIuaHa,
HauOoJbIlIee U HAaMMEHbIIee 3HAUCHUS, pa3Max, JUCTIEPCHs U CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyuaiiHple SKCHEPUMEHTHI (OMBITH) W CIyYailHbIE COOBITHS. DIIEMEHTapHbBIE COOBITHS (MCXOIIBI).
BeposiTHOCTE ciydaliHOTO COOBITHSI. Bau30CTh 4acTOThI M BEPOSTHOCTH COOBITHH. CiydaifHbIE ONBITHI C
PaBHOBO3MOKHBIMH 3JI€MEHTapPHBIMU COOBITHSIMH. BeposSTHOCTH COOBITHI B OIBITaX C PAaBHOBO3MOXXHBIMHU
3JIEeMEHTApHBIMU COOBITUSIMH.

Onepanu  HajJ  COOBITHUSMHU: TIepecedeHue, OOBbEIUHEHUE, MPOTUBOMOIOXKHBIE  COOBITHS.
Huarpammeidiinepa. @opMynacioKeHUABEPOSITHOCTEMH.

VYcnoBHas BEPOSITHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [[epeBo cirydallHOrO skcrepuMeHnTa. dopmyiia
MOJIHOM BeposiTHOCTH. He3aBucumMbie cOOBITHS.

KombOunatoproe mpaBuino ymHOXkeHHs. llepectranoBku u  QaxTopuan. Ywuciao codeTaHHid.
Tpeyronsuuk IMackans. @opmymna 6unoma HeroToHa.

bunapHblil ciiydaliHbIl ONBIT (MCHBITaHUE), ycnex W Heynada. HezaBucumble ucnbiTanus. Cepus
HE3aBUCHUMBIX UCMBITAHUM 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX UCIIBITAaHUIN bepHysm.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTed. Jluarpamma pacnpenenenus. Ilpumepst
pacnpeesieHui, B TOM YHCiie, TEOMETPHIEcKoe M OMHOMHAIIBHOE.

11 KUIIACC

UucioBble XapaKTEPUCTUKU CIyYaWHbIX BEJIMYMH: MaTEeMaTUYECKOE OXKHUJAaHHUE, JUCIepCUs U
CTaHIAPTHOE OTKJIOHEHHE. [[puMepbl MpUMEHEHUST MAaTEMATHYECKOT0 OKUIAAHUs, B TOM YUCJIE B 3aJa4ax U3
MOBCEIHEBHOM >KM3HU. MareMaTHUecKoe OXHJaHue OWHApHOW ClydailHON BeNWYuHBL. MareMaTHdeckoe
0’KMJAHUE CYMMBI CIIyYaWHBIX BEJIMYHMH. MaTeMaTH4eCKOE OKHUIIAHUE M AUCIEPCHUS] T€OMETPUYECKOrO M
OMHOMHUAIBHOTO paclpeesieHU .

3akoH OOJBIIMX YHCEJI W €ro pojb B Hayke, MNpupoae U oOmecTtBe. BBIOOPOUHBIN METON
HUCCJIETOBaHUIM.

[IpumMepsl HENpepbIBHBIX CIIy4alHbIX BeaWYMH. [loHSATHE O IUIOTHOCTU pacipejaeieHus. 3aaayu,
MIPUBOALLNE K HOPMAJILHOMY paciipefeseHuro. [Ionsatre 0 HopMaasHOM pacipeieieHUu.



INVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE  pe3yNbTaThl  OCBOGHHS  NIpOrpaMMbl  y4eOHOro  mpeamera  «MareMaTuka»
XapaKTepU3yITCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HMIIMUA OOYYAIOIIETOCs KaK aKTHMBHOTO W OTBETCTBEHHOTO
YyjeHa POCCHMCKOTO OOIIeCTBa, MPEACTABICHHEM O MAaTeMaTHUYeCKUX OCHOBAaX (PYHKITMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYpP Tpa)KIaHCKOro oOuiecTBa (BBIOOPHI, OMPOCHI U Mp.), YMEHHEM
B3aMMOJICHCTBOBATH C COIMATBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C X (YHKIUSIMH U HAa3HAYCHUEM.

IlaTpuoTHyeckoe BOCIMTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUUCKON TpakJaHCKON MIEHTUYHOCTH, VYBAXKEHUS K TMPOLUIOMY H
HACTOSIIIIEMY POCCHMCKONM MaTEeMaTUKH, I[EHHOCTHBIM OTHOIICHHEM K JIOCTH)KCHHUSIM POCCHMCKUX
MaTeMaTUKOB M POCCHUUCKON MaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATUX JOCTHKEHHU B IPYruUx
HayKaX, TEXHOJIOTHUSX, cepax IKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoaa; c(popMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMSI, FTUUYECKOrO IOBEJICHUS, CBA3AHHOTO C NPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKH U
JeATEeIIbHOCTHIO0 YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIAJla B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO.

JcreTnYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOILIEHWEM K MHpPY, BKJIKOYAs JCTETUKY MAaTeMAaTHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a51a4, PEIICHUH, PACCYKICHUN; BOCIPUMMYUBOCTHIO K MATEMAaTHYCCKUM aCIEKTaM Pa3IMYHbIX
BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHATh MAaTeMAaTHYECKHE 3HAHHUS B HWHTEpEcax 3J0POBOTO H
0e3omacHOro o0pasza KH3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO (30pOBOE MHUTAHUE,
COQIAHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXA, pEryispHas (uU3HYecKas aKTUBHOCTB); (PHU3UIECKOTO
COBEPILICHCTBOBAHMS, IIPU 3aHATUSX CIIOPTUBHO-03I0POBUTEIIBHON 1€ TEIbHOCTHIO.

TpynoBoeBocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K pa3audHbiM chepam
npohecCHOHABHOM JesITeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKESHUSIMH, YMEHHUEM COBEPIIATh
OCO3HAHHBIM BBIOOpP Oymymielt mnpodeccu W peaan3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC —IIIaHBL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTHUYECKOMY OOpPa30BaHHMIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUH
BCEM J>KM3HU; TOTOBHOCTHhIO K AKTHUBHOMY YYAaCTHIO B PEIICHUM NPAKTUYECKHUX 3a7ady MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH.

IKog0ruYecKoe BoCMuTaHue:

c(hOpMHUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYpPhI, IOHUMAHUEM BIUSHUS COLUATBHO-I)KOHOMUYECKUX
MPOIIECCOB HA COCTOSHUE NPHUPOJIHON W COIMATBHOH CpElIbl, OCO3HAHHWEM TJIO0ATBLHOTO XapakTepa
9KOJIOTHYECKUX TMPOoOJIeM; OpUCHTAIMEeH HAa NMPUMEHEHUE MAaTEMaTHYCCKUX 3HAHWW ISl pEIICHUs 3aj1ad B
00JIacTU OKPY’KaIOIIEH Cpe/ibl, MIAHUPOBAHUS TOCTYNKOB MU OIEHKH HMX BO3MOJKHBIX IOCJICACTBUN IJIs
OKPYKaloIlei Cpeabl.

I{eHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U OOIIECTBEHHOW TMPAaKTHUKH, TOHMMAaHUEM MaTEeMaTUYeCKOW HayKM Kak cdepbl YeIoBeYeCKOi
JEATEeIIbHOCTH, ATAloB €€ pa3BUTUS U 3HAYUMOCTH JUIsl Pa3BUTHUS LUBUIU3ALMH; OBJIAJCHUEM S3BIKOM
MaTeMaTUKUd U MaTeMaTHYECKON KYJIbTYpOW KakK CPEICTBOM MO3HAHUS MHPA; TOTOBHOCTHIO OCYILECTBIATH
MPOEKTHYIO U UCCIIEIOBATENIBCKYIO 1€ TEIbHOCTh UHANBUYaIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI



MertanpeamMeTHble  pe3yibTaThl OCBOCHHS TPOTpaMMbl  ydeOHOro mpeamera «MaTemaTuka
XapaKTEPU3YIOTCS OBJAJICHUEM YHHBEPCAIBHBIMU HO3ZHAGAMEbHBIMU  OCelCMBUSIMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCTBUAMU, VHUBEPCANbHBIMU PecYIAMUSHIMU 0etCMEUAMU.

1)  Vuueepcanvuvie nosnasamenvuvle Oeticmsus, obecneuusaiom —Gopmuposanue 06A306blX
KOZHUMUBHBIX NPOYECco8 00yYarouuxcs (0c6oeHue mMemooo8 NO3HAHUA OKPYHCAIOue20 Mupa, npumeHeHue
JI02UYECKUX, UCCTIe008AMeNbCKUX Onepayutl, ymeHul pabomams ¢ ungopmayuetl).

ba3oBblesiornueckueneiicTBus:

BBIABIISITH U XapaKTEPHU30BaTh CYLIECTBEHHBIC MPU3HAKN MAaTEMAaTUYECKUX OOBEKTOB, MOHATUH, OTHOIICHUH
MEXIy TOHATUSAMH, (QOPMYIUPOBATH ONPEICICHHUS TIOHITUN; YCTAHABIMBATH CYINICCTBEHHBIH NPU3HAK
KJIaccu(UKanuu, OCHOBAHUS U1 000OIIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3a;
BOCIIPHHUMATh, (HOpMyIUpOBaTh M MPEOOpPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE M OTPHUIATEIHHBIC,
€IMHUYHbIE, YaCTHBIE U 00IIHE; YCIOBHBIE;

BBISIBIISITh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpEYHs B (akTax, HTaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSX; MIpeIaraTh KPUTEPUH /IS BBISIBJICHUS 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIL;
JIeNIaTh BBIBOJIBI C WCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W WHAYKTHBHBIX YMO3aKIIIOUCHHH,
YMO3AKIIFOUEHUH 10 aHAJIOTUU;

MPOBOJUTHh CAMOCTOSITEIIFHO JIOKA3aTeIbCTBA MATEMATUYCCKUX YTBEPXKIECHUH (MPSIMBIE U OT MPOTHBHOTO),
BBICTPAaWBaTh apryMEHTALMIO, MPUBOAUTH NPUMEPHI M KOHTPIPHMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXIICHUS U BBIBOIBI;

BBIOMpATh CIOCOO pelieHus y4yeOHOHM 3amaud (CpaBHHMBATh HECKOJIBKO BAapHAaHTOB PEIICHUS, BHIOMpAThH
HanboJee MOAXO AN ¢ y4ETOM CAMOCTOSITEITLHO BBIZICIIEHHBIX KPUTEPHEB).

Ba3oBbIencciaenoBaTeLCKUEICHCTBHSA:

HCTIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATENLCKUI HMHCTPYMEHT NO3HAaHUS; (HOPMYIHPOBATH BOMPOCHI,
bukcupymoomme npoTUBOpeyre, NpodieMy, yCTaHaBIUBaTh MCKOMOE U JaHHOE, ()OPMHPOBATH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHHUE;

NPOBOJUTh  CaMOCTOSITENIBHO  CIUTAHUPOBAHHBIM  OKCIIEPUMEHT, HCCICJAOBAaHHE IO  YCTAHOBJICHHIO
O0COOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SIBICHHS, IPOIECcCa, BBIABICHHIO 3aBUCHMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH,

CaMOCTOSITEIEHO (pOPMYTUPOBATH OOOOIIECHUS W BBIBOJABI 1O pPE3yJabTaTaM MPOBEAEHHOTO HAOIIOICHMS,
UCCIIC/IOBaHMSI, OIICHUBATh JJOCTOBEPHOCTb MOJYYSHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHHIA;
IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOLIECCa, a TAK)KE BBIIBUTATH MPEIAINOIOKEHUS O €r0 pPa3BUTUHU B
HOBBIX YCJIOBHUSIX.

Padora ¢ undopmanmeii:

BBISIBIISIT IEOUITUTHI HMHPOPMAIIMHU, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOTIPOC M [T PEILICHUS 3a/1a4H;
BBIOMpaTh HWHQPOPMAIMIO U3 HMCTOYHHUKOB pPA3NUYHBIX THUIIOB, aHAIM3HPOBATh, CHCTEMATU3UPOBATH U
UHTEPIPETHPOBATH HHYOPMAITUIO PAa3TMYHBIX BUOB U ()OPM IMPEIICTABICHUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, IPEICTABIATE €€ B pa3IUUHBIX (POpMax, WILTIOCTPUPOBATH TpadUueCcKH;
OLICHUBATh HAJAEKHOCTh MH(OPMAIIMH IO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhvle KOMMYHUKAmMuUHbLE Oelicmausi, 00eCcneuusaiom chopmupo8aHHOCIb COYUATbHBIX
HABLIKOB 00YUAOWUXCAL.

Oo0menne:

BOCIIPHHUMATh ¥ (OPMYJIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIIOBHSIMH M UEISIMHA OOIICHHS; SICHO,
TOYHO, TPAMOTHO BBIPAXkaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO
XOJIy pelIeHus 3a7a4i, KOMMEHTHPOBATH MOJyYCHHBIH Pe3ysbTaT;

B X0/1€ 00CYX/IeHUs 3a1aBaTh BOIPOCHI MO CYILIECTBY 00CYXJaeMOM TeMbl, IPOOIEeMbI, pelaeMoi 3a1auH,
BBICKA3bIBaTh MJIEH, HAIICJICHHBIC HA MTOUCK PEIICHHs; COMOCTABIATh CBOH CYKICHHS C CY)KICHUSIMHU APYTUX
YYaCTHHUKOB JHajora, OOHapyXuMBaThb pa3liMuMe M CXOJCTBO TO3WIMH; B KOPPEKTHOH Qopme
(dbopMynHpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJCTABISTh PE3YJbTaThl PEHICHUS 3alla4yd, SKCIEPUMEHTa, WCCICIAOBAHUS, MPOEKTa; CAMOCTOSTEIBHO
BBIOMPATh (POPMAT BBICTYIUICHHUS C YUETOM 3aj]a4 MPE3EHTAIlMN M OCOOCHHOCTEH ayIUTOPHH.



CoTpyannuecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYINECTBA KOMaHIHOW M MHIUBUYaIbHOU paOOThI IPU PEIICHUN YUeOHBIX
3aja4; MPUHAMATh IIe7Thb COBMECTHOH JAEATENBHOCTH, IUIAHUPOBATH OPTaHHM3AIHI0 COBMECTHOW paloTEHI,
pacnpenensaTb BUAbl paboT, T0roBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHUS
HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPYMIIOBBIX popMax paboThl (0OCYXIeHHsS, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMbI» U UHBIC);
BBITIOJTHATh CBOIO 9acTh PabOTBl M KOOPAMHHUPOBATH CBOM JEHCTBUS C JPYTUMHU YJICHAMH KOMAaHJbI;
OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIWH MPOIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM y4aCTHUKAMHU
B3aUMOJICHCTBHSI.

3)  Vuusepcanvuvie pecynamuenvle Oeticmeus, obecneuusarom  GHopmMuposanue  CMbICIOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJIATH IUIAH, aJTOPUTM pEIIeHUs 3a/Ja4d, BHIOMPATh CIOCOO pEIIeHUs ¢ Y4ETOM HMEIOIIHXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHPOBATh BapHaHThI PEUICHUN C
y4€TOM HOBOU HH(OpMAITHH.

CaMOKOHTPOJIb:

BJIQ/ICTh HaBBIKAMHU MMO3HABATEIHLHOU PEIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI M MBICTUTEIHHBIX
NPOIIECCOB, UX PE3YNIbTATOB; BIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TPOIlecca W pe3yJsbTara
pelIeHrs MaTeMaTHYeCKOH 3aa4u;

MPEJBUJCTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PENICHWH 3aJ1a4l, BHOCHUTH KOPPEKTHBBI B
JeSTEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEIH;
OIICHUBATh COOTBETCTBHE pE3yibTaTa IEJIM M YCIOBHSIM, OOBSACHATh MPUYHUHBI JOCTHIKCHHS WIIH
HEJOCTHKEHUS PE3YIbTATOB JEATEIBHOCTH, HAXOUTh OIIHOKY, 1aBaTh OIIEHKY MTPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI
10 KJIACC

UuTaTh ¥ CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh TOHATHSIMH: CpeAHee apUPMEeTHYecKoe, MeauaHa, HauOoJbllee, HaMMEHBIIIee
3HaYEHHUE, pa3Max MacCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSIMH: CIyYalHbBIN SKCHEPUMEHT (OMBIT) U CiydallHOE COOBITHE, 3JIEMEHTapHOE
coObITHE (DMEMEHTApHBIA HMCXON) CIy4YallHOrO OMbITa; HAXOAWTh BEPOSTHOCTH B  OMbBITAX C
PaBHOBO3MOXHBIMU CITyYaHBIMH COOBITHSIMH, HAaXOAWTh ¥ CPaBHUBATh BEPOSTHOCTH COOBITHI B
U3YUYCHHBIX CIIyUYalHBIX SKCIIEPUMEHTAX.

Haxonute n popmynupoBaTh COOBITHA: MepeceueHrne U OOBbEIMHEHHE NaHHBIX COOBITHM, COOBITHE,
NPOTHUBOIOJIOKHOE JAaHHOMY COOBITHIO; TOJIB30BAaThCS IUarpaMMamMu Diinepa U (HOpMYJIOH CIOXKEHHS
BEPOSITHOCTEH NIPU PEIICHNH 3a/1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS; HAXOUTh BEPOSITHOCTH C
MIOMOIIBIO TIPABUJIA YMHOKEHHSI, C TIOMOIIBIO JIEPEBa CIIy4aifHOTO OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELICHUU 3aad.

OnepupoBaTh MOHATUSMHU: HCIBITAHHE, HE3aBUCUMBIC WCIBITAHUS, CEpUS WCIBITAHUN, yClexX U
HeyJaJya; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCIBITAHWHA O TEPBOrO YCIEXa;
HaXOJIUTh BEPOSTHOCTH COOBITHI B CEpUH UCTIBITAHUN bepHyIu.

OnepupoBaTh TMOHSATUSMU: CIy4aifHas BEIWYHHA, pacHpeesieHne BepOATHOCTEH, auarpamma
pacrpeeneHus.

11 KJIIACC

CpaBHUBATh BEPOSTHOCTU 3HAYCHUH CIy4ailHON BENWYMHBI MO PACTIPEACIICHUIO WM C TOMOIIBIO
Jarpamm.



OHepI/IpOBaTB MMOHATHEM MATCMATHYCCKOI'0 OXWJAAHUA; IPUBOAUTL HNPHUMEPBLI, KaK IPHUMCHACTCA
MaTeMaTUYECKOEe OXKUIAHHE CIIyJailHOH BEIWYMHBI HAaXOIWTh MATEeMAaTHYeCKOe OXHIAHHE IO JaHHOMY
pacrpeeeHuUIO.

HimMeTh nipeicTaBIeHHE O 3aKOHE OOJIBIINX YHCE.

HNwmets npeaACTaBJICHUC O HOPMAJIbHOM paClpCaACIICHUM.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB Jaekrponnnie | CHHCOK HTOrOBBLIX NJIAHHPYEMbBIX Cnoco0 oueHku
Ne | HauMeHOBaHHe Pa3/Ie/ioB H Koutpo | Ipaktn | (undpossie) pe3yJIbTaTOB ¢ YKa3aHUEM ITANoB UTOTOBBIX
n/m | TeM MPOrpaMMbl Bcero | JbHBIE yecKHe o0pa3oBaTeJib ux (popmupoBanus IUIAHUPYEeMBIX
padorbl | paGoTnl | HbIE pecypcehbl pe3yJibTaToB
YutaTh W CTPOUTh TAONUIBI H - pEIICHUE YYCOHBIX U
https://edsoo.ru | ZAATPAMMBL. NPaKTHKO-
1 [pencraBieHne JaHHBIX U 4 /metodicheskie OrepupoBaTh MOHATUSIMU: CPEIHEE = OPHUEHTHPOBAHHBIX
OIUcaTeNibHasl CTATUCTUKA “materialv/ apudmeTHIecKoe, MeIuaHa, | 3ajaa4
-materialyl HauOoJblIee, HAMMEHbIIeEe 3HAUYCHHE, - CAMOCTOSTEIIbHAS
pa3Max MacCcHBa YUCIOBBIX JAHHBIX. pabora
https://edsoo.ru | OmepupoBaTh MOHATUSMH: CITyYallHBIN | - pelIeHue y4eOHBIX U
/metodicheskie | skcriepuMeHT (OIBIT) U cIy4aiiHOE MPaKTHKO-
-materialy/ COOBITHE, SIIEMEHTapHOE COOBITHE OPHEHTHPOBaHHBIX
CityyaliHbl€ OTIBITHI (27IeMEeHTapHBIN UCXOT) CITy4aiHOTO 3ama4
9 CITy4aiiHbIe COOBITHS, OTIBITHI C 3 1 OITBITA; HAXOJUTh BEPOSATHOCTH B - IpaKTHYeCKast
PaBHOBO3MOKHBIMH OIBITAX C PABHOBO3MOKHBIMHU pabora
JJIEMEHTapHBIMH UCXOJIAMU CITy4aliHBIMH COOBITHSIMH, HAXOIUTh
CpaBHHMBATh BEPOSITHOCTH COOBITHIA B
M3Y4YCHHBIX CIIyYaiHBIX
IKCIIEPUMEHTAX.
https://edsoo.ru | HaxoauTs u popMyaupoBaTh - peleHue y4eOHbIX U
/metodicheskie | coOwiTHs: IEepeceyeHue u MPaKTHKO-
-materialy/ 00beIMHEHHE TaHHBIX COOBITHIA, OPHEHTHPOBaHHBIX
3 Omnepanuu HaJ, COOBITHSMU, 3 coOBITHE, TPOTUBOIOJIOKHOE TAHHOMY | 3a/1a4
CIIOKCHHE BEPOSTHOCTEH COOBITHIO; TIOJIB30BATHCS - CaMOCTOSITEIIbHAS
auarpamMmamu Diiepa u popmyioi pabota
CJI0’KE€HHUs BEPOATHOCTEN IIPU
peLICHHH 3a1a4.
VYciioBHast BEpOSTHOCTD, https://edsoo.ru | OnepupoBaTh MOHATUSIMH: YCIIOBHAs | - PELICHUE Y4eOHBIX U
4 JICPEBO CIY4aiiHOTO OIBITA, 7 1 /metodicheskie | BeposITHOCTDH, HE3aBHCHMBbIE COOBITHS; | MPAKTHKO-

dbopMyIia TOTHOM BEPOSITHOCTH

-materialy/

HaXOJUTb BEPOATHOCTHU C ITIOMOIIBIO

OPHUCHTHPOBAHHBIX
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1 HE3aBHUCUMOCTEL COOBITHH

MpaBUJIa YMHOXKEHHUSI, C TOMOIIIBIO
JiepeBa CIIy4alHOTO OIbITA.

3a7a4
- KOHTpOJIbHas paboTta

DneMeHThl KOMOMHATOPUKH

https://edsoo0.ru

/metodicheskie
-materialy/

[IpumeHsATh KOMOMHATOPHOE MPABHUIIO
YMHO’KEHUS IPU PELICHUH 3aay.

- peleHue y4eOHBIX U
MIPaKTHKO-
OpPUEHTUPOBAHHBIX
3aja4

Cepuu mociea0BaTeIbHbIX
HUCIILITAHUN

https://edsoo0.ru

/metodicheskie
-materialy/

Onepuposatb HMOHATHAMM:
HCIIBITaHUE, HE3aBHUCHMBbIE
UCIIBITaHUS, CEPUS UCIIBITAHUM, yCIIEX
U HeyJaya; HaxXOAUTb BEPOATHOCTHU
COOBITUM B CEpUM  HE3aBUCHUMBIX
WCTBITAHUN 10 TEpBOr0  YCIEXa;
HaXOJUTh BEPOATHOCTH COOBITUH B
cepuu ucnbITannii beprysmm.

- pemeHue y4eOHBIX U
[IPAaKTUKO-
OPHECHTUPOBAHHBIX
3amad

- IpaKTU4ecKas
pabota

CryvaiiHble BEJIMYUHBI U
pacnpeeneHus

https://edsoo0.ru

/metodicheskie
-materialy/

OHepI/IpOBaTb IIOHATHUAMMN cnyqaﬁHa;I

BEJIMUYHUHA, pacripeziesieHue
BEPOSATHOCTEHH, JararpaMmma
pacrpe/ieneHusl.

- peleHne y4eOHBIX U
MIPAKTUKO-
OPHEHTUPOBAHHBIX
3amad

- CaMOCTOATENbHAs
pabota

0O00011eHrEe U cCUCTEMATU3ALMS
3HaHUU

https://edsoo0.ru

/metodicheskie
-materialy/

Yutate © CTPOUTH Ta6J'II/II_ILI u

JUarpaMMBbl.
OnepupoBarh MOHATUAMH: CpEIHEE
apupMeTuIecKoe, MehaHa,

HauOoJbIlIee, HAUMEHBIIIEe 3HAYCHUE,
pasMax MaCCHBa YHUCJIOBBIX JAHHBIX.

OnepupoBatb MOHATHAMU:
CIIy4alHBIM JKCIIEPUMEHT (OIBIT) |
CIIy4aifHOe COOBITHE, DJIEMEHTapHOE
coObITHe  (PJIIEMEHTApHBIH  HCXOI)

CHY‘I&ﬁHOF (8} OIIbITA, HaxXoaUuThb
BEPOATHOCTHU B OIIbITax C
PaBHOBO3MOKHBIMHA Cﬂy‘{aﬁHBIMI/I

CO6BITI/I$IMI/I, HaxXoauThb M CPAaBHUBATH

- pelieHre y4eOHBIX U
MPaKTUKO-
OPHEHTUPOBAHHBIX
3amad

- paboTa y 10CKH

- CcaMOCTOSITEeTbHAS
pabota

- KOHTpOJIbHAs paboTa
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BEPOSATHOCTH COOBITMH B H3Yy4EHHBIX
CIIy4alHBIX YKCIIEPUMEHTAX.

Haxonuts " (dbopMyaHpoBaTh
coOBITHSA: nepeceueHue U
o0bEeIMHEHHE  JIaHHBIX  COOBITHA,
coObITHE, TPOTUBOIIOIOKHOE JAHHOMY

COOBITHIO; M0JIb30BAThCS
nuarpamMmmamu Oiinepa U GopmyIoit
CJIOKEHUS BEPOSITHOCTEN npu

peneHuy 3a1ay.
OnepupoBaTh NOHATHUAMHU: YCIOBHAs
BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
HaXxOIWUTh BEPOATHOCTU C IIOMOILBIO
MpaBUjia YMHOXEHUS, C IIOMOUIBIO
JlepeBa CIIy4alHOIO OIbITA.
[IpuMeHATh KOMOMHATOPHOE MPaBUIIO
YMHOKEHMS IIPU PELICHUU 3a]1a4.
OnepupoBatb MTOHATUSIMH:
HCIIBITaHUE, HE3aBHUCHMBbIE
WCIIBITAHUs, CEpUsl UCIIBITAHUH, yCIIeX
U HeyJlaya; HaxXOAUTb BEPOATHOCTHU
COOBITHII B CEpUM  HE3aBUCHUMBIX
WCTBITAHUN 10 TMEpPBOr0  YCIIEXa;
HaXOJUTh BEPOSITHOCTU COOBITUH B
cepuu ucnbITaHuii beprysmm.
OnepupoBath MOHATUAMMU: CllydailHas

BEJIMYUHA, pacripezienieHue
BEPOSTHOCTEHH, JararpaMmma
pacrpe/ieleHusl.

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosnyecTBo 4acoB DJIeKTPOH CnucoK HTOrOBbIX Cnocod oueHku
HbIE TLUIAHHPYEMBIX HTOTOBBIX
Ne | HaummeHoBaHue K n (undpos pe3yJbTaToB ¢ IVIAHUPYEeMBbIX
n/ pa3aesioB U TeM Bcer OHTPO paKTH ble) yKa3aHHeM 3TAanoB UxX pe3yJbTaToB
n NMporpamMMbI 0 .m)gble qecﬁlme o0pa3oBa dopmupoBanus
padoThI padoThI TeabHbIE
pecypcebl
https://edso OmnepupoBatb - peleHue
0.ru/metodi | monsTHEM Y4eOHBIX U
cheskie- MaTeMaTHYECKOIO PaKTUKO-
materialy/ O’KU/IaHUS; NPUBOJIUTH | OPHEHTUPOBAHHBIX
IPUMEPBI KaK | 3a1a4
Maremaruueckoe DUMEDEL, A
L NPUMCHSIETCS - CAaMOCTOSATEIIbHAS
OKHJIaHHE CIIy4alHOMN 4
MaTeMaTHIeCKOe paborta
BEJIMYUHBI Lo
OXKHJIaHHE CITy4aiiHOM
BEJTMYMHBI HAXOJ/IUTh
MaTeMaTH4ecKoe
OKUJIaHUE TI0 JAaHHOMY
pacrpeeICHUIO.
https://edso OmnepupoBaTh MOHATHEM | - PEILICHHE
0.ru/metodi JTUCTIepCUs U Y4eOHBIX U
Hucnepcus n -
cheskie- CTaHIapTHOE PaKTUKO-
CTaHAapTHOE - Lo
oo 4 1 materialy/ OTKJIOHEHHE CIy4alHOW | OPHEHTHUPOBAHHBIX
OTKJIOHEHHUE CITy4aifHOM
BEJTMYUHBI 3agaq
BEJIMYUHBI
- IpaKTUYecKast
pabora
https://edso Hmets - peeHue
o.ru/metodi | mpeacTaBiIeHHE O 3aKOHE | YUCOHBIX M
cheskie- OOJIBIIINUX YUCE. MIPAKTHKO-
3aKOH OOJIBIIMX YHCET 3 1 materialy/ OPHUEHTUPOBAHHBIX
3a7a4
- IpaKTUYecKast
paborta
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https://edso CpaBHUBATh - perieHue
0.ru/metodi | BepoSITHOCTM  3HAYEHWH | y4EOHBIX U
HemnpepriBabIe cheskie- CIIy4alfHOH BEIMYMHBI IO | MPAKTHUKO-
clydaifHbIe BETUYNHBI 2 materialy/ | pacnpeneneHu0 WM € | OPHEHTHPOBAHHBIX
(pactipeneneHus) MTOMOIIIBIO THATPaAMM. 3a1a4
- IPaKTHYECKas
paborta
https://edso Hmets - peleHue
o.ru/metodi | mpencraBieHne 0 | yU4eOHBIX U
cheskie- HOpPMAaJIbHOM MPaKTUKO-
HopmanbHoe 2 materialy/ acTIpeIeIICHUN OPUEHTHPOBAHHBIX
pachopeeneHue pactip ’ P P
3a7a4
- IpaKTHYECKas
pabota
- pemeHue
4eOHBIX U
[MToBTOpEeHue, https://eds Y
HPaKTHUKO-
o0o01ieHue u 00.ru/meto
19 - - OpPUEHTHUPOBAHHBIX
CHCTeMAaTH3aIIUs dicheskie-
3HaHUU materialy/ Jaaat
- CAaMOCTOSTEIIbHAS
pabota
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4acoB
Jlara DJIeKTpOHHBIE U (POBLIE
Ne ni/m | Tema ypoka Beero Kontpoasbnsbie | IlpakTuueckue wiydenus  06pas Ol; ATeTbHbI e(l);) ecypebl
padoThI padoThI

1 [pencraBieHne AaHHBIX C TOMOIIBIO TAOIHIY 1 https://edsoo.ru/metodicheskie-

U IHarpaMm materialy/

Cpennee apudmeTnieckoe, MeuaHa, https://edsoo.ru/metodicheskie-
9 HanOOJbIIEEe U HAUMEHBIIIEE 3HAUYCHUS, 1 materialy/

pa3max, TUCIepPCHsi, CTAaHIapTHOE

OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cpennee apudmeTnieckoe, MeuaHa, https://edsoo.ru/metodicheskie-
3 HauOOoJIbIIIee M HAMMEHbBIIICE 3HAUCHHS, 1 materialy/

pa3max, TUCIepPCHsl, CTAaHIapPTHOE

OTKJIOHEHHE YHMCIIOBBIX HAOOPOB

Cpennee aprudmeTHIecKkoe, MenaHa, https://edsoo.ru/metodicheskie-
4 HanOOJbIIEE U HAMMEHBIIIEE 3HAUYCHMUS, 1 materialy/

pa3max, TUCIepPCHsi, CTaHIapTHOE

OTKJIOHEHHE YHMCIIOBBIX HAOOPOB

Crny4aiiHple SKCTIEpUMEHTHI (OIBITHI) U https://edsoo.ru/metodicheskie-
5 ClTy4aiiHbIe COOBITHS. DJIeMEHTAPHbIC 1 materialy/

COOBITHS (MCXO/IbI)

BeposiTHOCTD CITy4aitHOrO COOBITHSL. https://edsoo.ru/metodicheskie-
6 BeposiTHOCTH COOBITHI B OIIBITaX C 1 materialy/

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU

COOBITHUSAMH
7 BeposTHOCTE CIy4aifHOTO COOBITHS. 1 1 https://edsoo.ru/metodicheskie-

[Ipaktuyeckas pabora materialy/

Omnepariu HaJ COOBITUSIMHE: ITEPECEUECHHE, https://edsoo.ru/metodicheskie-
8 00BeMHEHHE COOBITHIA, TPOTUBOIIOIOXKHBIC 1 materialy/

coObITHs. JlnarpaMmMbl Diiniepa

Onepanuu HaJ COOBITHSMU: TIEPECEUCHHE, https://edsoo.ru/metodicheskie-
9 00beIUHEHHE COOBITHH, IPOTHBOIIOIOKHBIC 1 materialy/

coObITus. [lnarpamMmel Diinepa
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https://edsoo.ru/metodicheskie-

10 dopmynia CIoKEHHS BEPOSATHOCTEH materialy/
YciioBHAst BEPOSTHOCT. Y MHOKECHUE https://edsoo.ru/metodicheskie-
11 BEPOSITHOCTEH. J[epeBo cirydaiftHOro materialy/
JKCIIEPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOKEHHUE https://edsoo.ru/metodicheskie-
12 BeposTHOCTEH. JlepeBo cirydaitHoro materialy/
IKCIIEPUMEHTA
YciioBHAsSI BEPOSTHOCTh. Y MHOKEHUE https://edsoo.ru/metodicheskie-
13 BepoATHOCTEH. JlepeBo ciryuaitHOTO materialy/
IKCIIEPUMEHTA
. https://edsoo.ru/metodicheskie-
14 DopMyIta OJIHOU BEPOATHOCTH -
materialy/
15 DopMya ONHO# BepOATHOCTH https:/_/edsoo.ru/metodicheskie—
materialy/
16 dopmyria TOJHON BEPOSITHOCTH. https://edsoo.ru/metodicheskie-
HesaBucuMele cOOBITHS materialy/
https://edsoo.ru/metodicheskie-
17 Konrtponsnas pabora materialy/
https://edsoo.ru/metodicheskie-
18 KomOunaTopHOE NpaBMiIO YMHOKEHUS -
materialy/
19 [lepectanoBku u dakTopuan 2:;2;/@3700.ru/metOdICheSkle-
. https://edsoo.ru/metodicheskie-
20 Ywucao coueTaHu -
materialy/
91 Tpeyronpauk [lackans. @opmyna OnHOMa https://edsoo.ru/metodicheskie-
Hrrorona materialy/
buHapHBIN CITydaiiHbIH OTIBIT (MCTIBITAHKE), https://edsoo.ru/metodicheskie-
29 ycrex U Heyaada. He3aBuCHMBbIC UCTIBITAHUS. materialy/
Cepust HE3aBUCUMBIX UCTIBITAHHUH JI0 IIEPBOTO
ycmexa
. https://edsoo.ru/metodicheskie-
23 Cepus He3aBUCUMBIX UCTIBITaHUM bepHynnn -
materialy/
24 Cepwst HE3aBUCUMBIX UCTIBITAHUH. https://edsoo.ru/metodicheskie-

HpaKTI/ILIeCKaﬂ pa60Ta C UCIIOJIb30BAHUECM

materialy/
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AJICKTPOHHBIX TAOJINII

https://edsoo.ru/metodicheskie-

25 CrnyuaiiHas BeTMYMHA 1 materialy/
2% Pacnpenenenue BeposiTHOCTEN. J{narpamma 1 https:/_/edsoo.ru/metodicheskie—
pacrpeieeHus materialy/
27 CyMMa 1 IpOu3BeIeHUE CITyYaHBIX BETMYMH 1 https:/_/edsoo.ru/metodlcheskle—
materialy/
. https://edsoo.ru/metodicheskie-
28 CyMMa 1 IpOu3BeIeHUE CITyYaHBIX BETMYMH 1 -
materialy/
29 [Ipumepsl pactpeneneHuii, B TOM 4HcCie 1 https:/_/edsoo.ru/ metodicheskie-
reoMeTpUIecKoe U ONHOMHATBHOE materialy/
30 [Mpumepsl pacnpeesicH i, B TOM YUCIIC 1 https:/_/edsoo.ru/metodicheskie-
reoMEeTpUIecKoe 1 OMHOMHAILHOE materialy/
31 [ToBTOpeHue, 0000IIECHHE i CHCTEMATH3AIIHS 1 https:/_/edsoo.ru/metodicheskie-
3HaHU materialy/
32 [ToBTopenue, 0600IIEHNE ¥ CHCTEMATH3AIIHS 1 https:/_/edsoo.ru/metodicheskie-
3HaHUHI materialy/
33 ViTorosas KoHTpoNsHas pabora 1 https:/_/edsoo.ru/metodicheskie-
materialy/
34 [ToBTopenue, 0600IIEHNE ¥ CHCTEMATH3AIHS 1 https:/_/edsoo.ru/metodicheskie-
3HAHUI materialy/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoandecTBo yacoB
Ne n/m Tema ypoxa KonTposabHbie IIpakTHyeckune Aara VICKTPOHHEIE LHPpOBbIC
Bcero U3ydeHHUsi | oOpa3oBaTe/ibHbIE PeCyPChI
padoTbI padoTbI

[ToBTOpenue, 0600IICHNE, https://edsoo.ru/metodicheskie-
CUCTEMATU3ALIUS 3HAHUN. materialy/

1 CrnydaiiHbIE OTIBITHI U 1
BEPOSATHOCTH CITy4alHBIX
coObITuit. Cepun HE3aBUCUMBIX
HUCHBITAHUN
[ToBTOpenue, 0600IICHNE, https://edsoo.ru/metodicheskie-
CHCTEMATU3ALUA 3HAHU. materialy/

2 CrnydaiiHbI€ OTIBITHI U 1
BEPOSATHOCTH CITy4alHBIX
coObITuit. Cepun HE3aBUCUMBIX
HCHBITAaHUN
[ToBTOpenue, 0600IICHNE, https://edsoo.ru/metodicheskie-
CUCTEMATU3ALIUS 3HAHUNA. materialy/

3 CrnydaiiHbIE OTIBITHI U 1
BEPOSTHOCTH CITy4alHBIX
coOpiTuii. Cepun HE3aBUCUMBIX
HUCHBITAaHUN
[ToBTOpenue, 0600IICHNE, https://edsoo.ru/metodicheskie-
CHUCTEMATU3ALUA 3HAHUH. materialy/

4 CrydaiiHbIE OTIBITHI U 1
BEPOSATHOCTH CITy4alHBIX
coOpiTuii. Cepun HE3aBUCUMBIX
HUCHBITAaHUN
[Tpumeps! MpUMEHEeHHUS https://edsoo.ru/metodicheskie-

5 MaTEMATUYECKOTO OXKHTAHUS 1 materialy/
(cTpaxoBaHue, JI0oTEpes)

6 MareMaTHueCcKoe OKUIaHUE 1 https://edsoo.ru/metodicheskie-
CYMMBI CITy4aiHbIX BEJITHYUH materialy/

7 MaTteMaTh4eCKOE OXKUIAHUE 1 https://edsoo.ru/metodicheskie-
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reOMETPUYECKOro 1
OMHOMMAJIBHOTO pacrpeieeHui

materialy/

MateMaTH4ecKoe OXKUJaHue

https://edsoo.ru/metodicheskie-

PaBHOMEpHOE pacnipeneneHue u
€r0 CBOICTBa

8 TeOMETPHUYECKOTO U materialy/
OMHOMHUAJIBHOTO paclpeieNIeHUM
9 Hucnepcus u cTanIapTHOE https://edsoo.ru/metodicheskie-
OTKJIOHCHHUE materialy/
10 Hucnepcus u cTanIapTHOE https://edsoo.ru/metodicheskie-
OTKJIOHCHHUE materialy/
11 Jlucniepcry reoMEeTPUYECKOro U https://edsoo.ru/metodicheskie-
OMHOMUAJIBHOTO pacIpeeICHuUs materialy/
[TpakTuyeckas pabota ¢ https://edsoo.ru/metodicheskie-
12 UCIIOJIb30BAHUEM DIICKTPOHHBIX materialy/
TaOJINILL
3aK0H OOJBIINX YHCEL. https://edsoo.ru/metodicheskie-
13 Bbi60opouHbIii METO materialy/
HCCIIEIOBAHU I
3aKoH OOJIBIINX YHUCEI. https://edsoo.ru/metodicheskie-
14 Bei6opouHbIii MeTO materialy/
HUCCIIEIOBAHNN
[TpakTrdeckas pabora c https://edsoo.ru/metodicheskie-
15 HCIIOIB30BAHUEM DJIEKTPOHHBIX materialy/
Ta0JIHIl
16 Vitorosas KoHTpombHas pabora https:/_/edsoo.ru/metodicheskie-
materialy/
[Tpumepbl HemPepBHIBHBIX https://edsoo.ru/metodicheskie-
CIIydailHbIX BeTMYMH. DYHKIUSA materialy/
17 IJIOTHOCTH pPacipeIesIeHuUs.
PaBHOMEpHOE pacmpenesicHue 1
€ro CBOMCTBA
[Tpumepb! HenpePhIBHBIX https://edsoo.ru/metodicheskie-
ClTydaiiHbIX BeTHMurH. OYHKIUSA materialy/
18 IUIOTHOCTHU paclpeeseHusl.
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3agaun, IPUBOJISIINE K
HOpPMaJHLHOMY pacipe/eIeHHIO.

https://edsoo.ru/metodicheskie-
materialy/

19 9

OYHKIHS TIOTHOCTH U CBOMCTBA

HOPMAJILHOTO pacTpeesieHuUs

[pakTuyeckast pabota ¢ https://edsoo.ru/metodicheskie-
20 UCIOJIb30BAHUEM DIIEKTPOHHBIX materialy/

Ta0JIHI]

[ToBTOpenue, 06001IeHNE U https://edsoo.ru/metodicheskie-
21 CUCTEMATU3alMs 3HAHWIA. materialy/

OnwucarenpHasi CTATUCTUKA

[ToBTOpenue, 0600IICHNE U https://edsoo.ru/metodicheskie-
22 CUCTeMAaTH3aIHs 3HAHUM. materialy/

OmnmcatenpHasi CTATUCTHKA

[ToBTOpenue, 060061IeHNE U https://edsoo.ru/metodicheskie-
23 cucTeMaTH3anus 3HaHui. OTBITHI materialy/

C paBHOBO3MO>KHBIMH

AJIEMEHTAPHBIMUA COOBITUSIMHU

[ToBTOpeHue, 06001IeHNE U https://edsoo.ru/metodicheskie-
24 cucteMarr3anns 3HaHuM. ONbITHI materialy/

C PaBHOBO3MO>KHBIMH

AJIEMEHTAPHBIMUA COOBITUSIMHU

[ToBTOpenue, 00o0IICHNE U https://edsoo.ru/metodicheskie-

CHCTEMaTH3allHs 3HAHUIA. materialy/

Brruncnenue BeposiTHOCTEH
25 COOBITHI C IPUMEHEHHUEM

dbopMyn u rpadUIECKUX METOIOB

(xoopauHaTHas npsmMasi, 1epeBo,

Jquarpamma Jusepa)

[ToBTOpenue, 0600mEeHNE 1

cUcTeMaTU3alus 3HaHUM.

qumnue HHE BEPOATHOCTEH https://edsoo.ru/metodicheskie-
26 COOBITHI ¢ IPUMEHEHUEM -

dhopmyn u rpadUIECKUX METOJIOB materialy/

(xoopanHaTHas npsmMas, 1epeBo,

Jnarpamma Dusepa)
27 [ToBTOpeHue, 06001IeHNE U https://edsoo.ru/metodicheskie-
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CUCTEMAaTH3aINS 3HAHWM.
Brruncnenue BeposiTHOCTEN
COOBITUH C IPUMEHEHUEM
dbopMy1 u rpadUIECKUX METOIOB
(xoopauHaTHas TpsMasi, 1epeBo,
Juarpamma Jisepa)

materialy/

[ToBTOpenme, 0600mIEeHNE 1
cucTeMaTHu3alus 3HaHUH.
Briunciienue BeposTHOCTEM

https://edsoo.ru/metodicheskie-
materialy/

28 COOBITHI ¢ TPUMEHEHUEM 1

dhopmyn u rpadUIECKUX METOIOB

(xoopanHaTHas npsmMas, 1epeBo,

JIarpamma Dusepa)

[ToBTOpenue, o6o0IICHNE U https://edsoo.ru/metodicheskie-
29 CHCTEMATU3ALNS 3HAHUM. 1 materialy/

CnyyaiiHple BETMYUHBI U

pacnpe/ieICHHs

[ToBTOpeHue, 0600mIeHNE U https://edsoo.ru/metodicheskie-
30 CHCTEMATU3ALNS 3HAHUM. 1 materialy/

Crnyuaiinble BEeTUYUHBI U

pacnpe/ieIeHus

[ToBTOpeHue, 06001IeHNE U https://edsoo.ru/metodicheskie-
31 CHCTEMATU3ALNS 3HAHUM. 1 materialy/

MaremaTH4eCcKOe 0KHIaHUE

CIIy4aiiHOM BEJTUYMHBI

[ToBTOpeHue, 0600MmIeHNE U https://edsoo.ru/metodicheskie-
30 CHCTEMATU3ALNS 3HAHUM. 1 materialy/

MaremaTH4eCcKoe 0KHIaHUE

CIIy4aiiHOM BEJTMYMHBI
33 ViToroBas KOHTpoNbHas paGoTa 1 https./_/edsoo.ru/metodlcheskle-

materialy/

34 [ToBTOpenue, o6o0IICHNE U 1 https://edsoo.ru/metodicheskie-

CHCTEMATU3ALNS 3HAHUN materialy/

OBLIEE KOJIMYECTBO HACOB I10 34

[TPOTPAMME



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

		2023-08-30T17:55:21+0400
	00ccf5c80ab3ba9cf8
	Сорокина Марина Александровна




