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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MatemMaTUKE Ha YPOBHE CPEJIHETO 00I11ero 00pa3zoBanus pa3padoTaHa
Ha ocHOBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMN, MPEABSIBIIEMbIX
K MaTeMaTH4eCKOMY 00pa30BaHUIO, U TPATUIINN pOCCUCKOro oOpa3oBanus. Peamm3arus
MPOrpaMMBbl 0 MaTEMaTHKE OOECIIEUMBAET OBJIAJICHUE KIIOYEBHIMU  KOMIICTCHIIUSIMH,

COCTaBIISIOLIIMHU OCHOBY TUTST CaMOpa3BUTHS W HETMPEPHIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYIHTYPHOTO, JUYHOCTHOTO W TI03HABATEIHLHOTO Pa3BUTHUS JIMYHOCTH
00yyaroImuxcs.

B nporpamme mo maremMaTHKE YUTEHBI MJIEW U MOJOKeHHs KoHuenuuu pazBUTHS
MaTeMmaTrueckoro obpasoBanusi B Poccuiickoit denepanun. B cooTBeTcTBUM € Ha3BaHHEM
KOHLICTIIIMA, MaTeMaTHYeCKoe OOpa3oBaHHE JOKHO, B YAaCTHOCTH, IPEIOCTABIATH
KKJI0MY O0Oy4aronieMycsi BO3MOKHOCTh JTOCTHMIKEHHUSI YPOBHSI MAaT€MAaTHYECKUX 3HAHUU,
HE0OXOAMMOro JJisl AaJbHEWIIeld YCHEeIHOW *U3HM B oOuiectBe. MiMeHHO Ha pemeHue
ATOM 3a/1ayy HalleJIeHa IporpaMma Mo MaTeMaThke 0a30BOro ypOBHS.

B »snoxy mudpoBoii Tpanchopmanuu Bcex cdep YEIOBEUECKON JEATeIbHOCTH
HEBO3MOXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM  4eJloBeKOM 0Oe3  0a3oBoi
MaTE€MaTUYECKOM MOATOTOBKU. YK€ B IIKOJIE MAaTEMAaTUKa CIY>KUT OMOPHBIM MPEAMETOM
JUISL W3Y4YEHUs CMEXHBIX JUCHMIUIMH, a B JKM3HM IIOCJHE€ IIKOJbl pEalbHON
HEO0OXOJMMOCTBIO CTAaHOBUTCS HENPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOJIHOLUEHHOU
0a3o0Boii 00111€00pa30BaTEIBLHON MOJATOTOBKM, B TOM YHCJI€ U MAaTeMaTUYeCKOU. ITo
OoOyCJIOBJIEGHO T€M, YTO B Halld JHH PACTET YHMCIO CHEHHUAIBHOCTEW, CBSI3aHHBIX C
HEIOCPE/ICTBEHHBIM MPUMEHEHHEM MAaTEMAaTUKU: U B c(pepe 3KOHOMUKH, U B OM3HECE, U B
TEXHOJIOTUYECKUX O00JIaCTAX, U JlaXKe B T'yMaHUTapHbIX cdepax. Takum o0Opa3om, Kpyr
oOydaromuxcsi, JUisli KOTOPBIX MaTeMaTUKAa CTAHOBUTCA 3HAYMMBIM IIPEIMETOM,
CYILIECTBEHHO PACIIUPAETCS.

[IpakTrueckass MOJIE3HOCTh MaTEMaTUKH OOYCJIOBIIEHa TE€M, 4TO €€ MpeIMETOM
SABJISIOTCS (PyHIaMEHTaJIbHbIE CTPYKTYPhl HAIllETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEACTBEHHOM
OTBITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOJAMMBIX [JIi Pa3BUTUS HAy4YHBIX U
TEXHOJIOTUYECKUX uJelh. be3 KOHKPETHBIX MaTeMaTHUYEeCKUX 3HAHUM 3aTPYIHEHO
MMOHMMAaHUE TNPUHIUIIOB YCTPOWCTBA M HKCIOJIb30BAHHMS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE U  MHTEpOpETalds pa3HOOOpa3HOW  COLUMAIBHOM, JKOHOMUYECKOM,
noyutuyecko  uHopmanuu, ManodpdeKTMBHA ~ TOBCEAHEBHAs  MpaKTHUecKas
NeATenbHOCTh. KakIoMy 4eloBeKy B CBOEH KU3HU MPUXOJIUTCS BBITIOIHATH JTOCTATOYHO
CJIO’KHBIC PAcU€Thl U COCTABIIATh HECI0XKHBIC aJITOPUTMBI, HAXOAUTh HYXKHbIE (POPMYJIBI U
MPUMEHSTh MX, BJIQJAECTh MPAKTUYECKUMU NPUEMAMH T€OMETPUYECKUX HM3MEPEHHN U
MOCTPOCHUHM, YUTaTh HHQPOpPMAIUIO, MPEICTABICHHYI0 B BUIY TaOJMI], AWarpaMm U
rpaduKoB, KUTh B YCIOBHUSIX HEOMPEACIEHHOCTH W MMOHUMATh BEPOSTHOCTHBINM XapakTep
CITy4alHBIX COOBITHM.

OnHOBpEMEHHO C pacimmpeHueM cdep MPUMEHEHUsS MAaTEeMaTHKU B COBPEMEHHOM
oOmiectBe BCE 0osiee BaXXHBIM CTAaHOBUTCS MAaTEMaTHUYECKUH CTUJIb MBIILICHUS,



IPOSIBISIOLIMIICS B ONpEAENEHHBIX YMCTBEHHBIX HaBblKax. B mporecce usyudeHus
MaTeMaTUKd B apCeHA] NPUEMOB M METOJOB MBIILICHUS YEJIOBEKAa €CTECTBEHHBIM
0o0pa3oM BKJIIOYAIOTCS MHAYKIUS U JEAYKLHs, 0000IIeHHEe U KOHKPETHU3alMsl, aHaIu3 U
CHUHTE3, Kiaccuukanus W cucTeMaTh3aus, adcTparupoBaHue M aHanorusi. OOBEKTHI
MaTEMaTUYECKUX YMO3aKJIIOUEHHUH, MpaBuWiIa MX KOHCTPYHMPOBAaHUS PACKPHIBAIOT
MEXAHU3M JIOTMUECKHUX MOCTPOEHHM, ClIOCOOCTBYIOT BBIPAOOTKE yMEHUS (POPMYJINPOBATD,
000OCHOBBIBAaTh U JI0Ka3bIBaTh CYKJICHHS, TEM CaMbIM Pa3BHBAIOT JIOTHUECKOE MBILIICHHE.
MatemaTuke MNpUHAIICKUT BeAyIlas pojab B (POPMHPOBAHUM AJITOPUTMUYECKOU
KOMITOHEHTBI MBIIUICHUS U BOCHUTAaHUU YMEHHI NENUCTBOBAaTh MO 3aJaHHBIM
alIropuT™MaM, COBEpPUIEHCTBOBAaTh HM3BECTHBIE M KOHCTPYMpPOBaTh HOBBIE. B mporecce
pelleHuss 3aJad — OCHOBHOM Y4eOHOH JeATENbHOCTH Ha YpOKAaX MAaTeMaTUKH —
Pa3BUBAIOTCS TBOPYECKAS U MIPUKJIIAAHAS CTOPOHBI MBIIUICHHS.

OOyueHue MareMaTHKe AAET BO3MOXKHOCTh Pa3BUBaTh Y OOY4YaOIIMXCS TOYHYIO,
palMoOHANIbHYI0 M MH(OPMATUBHYIO pe4b, YMEHUE OTOMpaTh Hauboyiee MOAXOASIINE
A3BIKOBBIE, CUMBOJIMYECKHE, TpaUuecKue CpeAcTBa ISl BBIPAKEHHUS CYXICHUH U
HaIJISITHOTO UX NPEACTaBICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
ABJIsIETCS O0lIee 3HAKOMCTBO C METOJaMH MO3HAaHUS JEHCTBUTEIbHOCTH, IPEICTABICHUE O
IIpeAMETE M METOJE MATEMAaTHKH, €ro OTJIMYUSA OT METOIOB €CTECTBEHHBIX U
I'YMaHHTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHU MaTEMAaTUKHU ISl pEILICHUS HAYyYHBIX
U TIPUKIJIAIHBIX 331a4. Takum o0pa3oM, MaTeMaTuyecKoe 00pa30BaHNuEe BHOCHUT CBOM BKJIa
B (hopMupoBaHHe O0IIEH KyJIbTypbl YEIOBEKA.

W3yyeHne MareMaTWKU CHOCOOCTBYET JCTETHUYECKOMY BOCIHMTAHHMIO YEJIOBEKa,
MIOHUMAHUIO KpacoTbl M M3AIIECTBA MAaTEMaTUYECKUX PACCYKIEHUN, BOCIPUATHIO
reOMETPUYECKUX (OPM, YCBOEHUIO UJIEU CUMMETPHUHU.

[IpuopureTHbiMu LensiMu oOydenust Mmarematuke B 10—11 kmaccax Ha 0a3oBoM
YPOBHE SIBJISIFOTCSI:

dbopMUpOBaHHE ILEHTPAIbHBIX MAaTEeMaTHUYECKUX MOHATHM (YUCIO, BEIMYHMHA,
reomeTpuyeckas ¢Gurypa, TNEpeMEHHas, BEPOSTHOCTb, (PYHKIMS), O0OECTIECUMBAIOIINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHUYECKOTO0 00pa30BaHUs 00yUYarOIINXCS;

noJiBeJiIcHue OOydYaloIMXCsi Ha JOCTYIHOM JJIi HHUX YpPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMAaTUKH M OKPYXKAlOLIEro MHUpa, MOHUMAHUE MATEMATHKU KAaK YacTH
o01Iel KyJabTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTyaJIbHbIX M TBOPYECKHUX CIOCOOHOCTEW 00yyarouumxcs,
MO3HABATEJIbHON AaKTHUBHOCTH, MCCIIEJOBATEIbCKUX YMEHHM, KPUTUYHOCTU MBIIUICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKH;

dbopmupoBaHre  (YHKUMOHAIBHOW  MaTEMaTHYECKOHM TIPAMOTHOCTH:  YMEHUS
pacno3HaBaTh MaTEMaTHYECKHME aCHEKTbl B PEaJbHbIX JKU3HEHHBIX CUTYalHsAX U
Opyu  M3YYEHUHM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTeH, (opMynupoBaTh KX Ha S3bIKE MaTeMaTMKM U  CO3/1aBaThb
MaTe€MaTUYECKHE MOJIEIU, IPUMEHATh OCBOEHHBIM MaTeMaTUYECKMH  ammapar Juis
pelIeHus] MPAKTHKO-OPUEHTUPOBAHHBIX  3aJad, MHTEPIPETUPOBATH W  OLICHUBATh



[IOJIyYECHHBIE PE3YJIBTATHI.
HEJIA N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anreb6pa u Hauana MaTeMaTUYECKOIO aHAJIM3a» SIBISIETCS OJHUM M3 HauOosee
3HaYUMBIX B IPOrpaMMe CTapIIel IIKOJbI, TOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00€CIIeYBaCT
UHCTPYMEHTANbHYIO 0a3y Uis M3y4YeHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrou
CTOPOHBI, (opMUpPYET JOrHYecKoe M aOCTpaKTHOE MBIIIJICHUE YYalluxcsi Ha YpPOBHE,
HEOOXOJIMMOM JIJIi OCBOCHHMS KypcoB HMHGOPMATHKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTU. B pamkax JaHHOro Kypca ydalludecs OBJIQJIEBAIOT YHHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKu, KOTOpast POpMYIUPYET CBOU AOCTHXKEHUS B MaTeMaTu4eckoi hopme.

Kypc anreOpsl W Hawyam MaTeMaTHUECKOrO aHaiM3a 3akKiIaJblBaeT OCHOBY IS
YCHENIHOTO OBJIAJICHUSI 3aKOHaMU (U3UKW, XUMHUH, OWUOJIOTHUH, TOHHMAaHHUS OCHOBHBIX
TEHACHIIUA HKOHOMUKM U OOLIECTBEHHOM JKM3HHM, IIO3BOJISIET OpPUEHTUPOBATHCA B
COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOIH30BaTh UX B
MIOBCEIHEBHOM XM3HH. B TOoke BpeMs oBianeHHWe aOCTPaKTHBIMH U JIOTHYECKH CTPOTUMH
MaTEeMaTHYECKUMU KOHCTPYKIMSIMH pa3BHBAaeT YMEHHE HAXOIAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTb YTBEPKICHHS, HCIOJIb30BaTh 0000OIIEHNE M KOHKPETU3ALUIO,
abcTparupoBaHUE U aHAJIOTUIO, POPMUPYET KPEeaTUBHOE U KPUTUUYECKOE MbllUIeHHE. B xoze
U3y4eHUs anreOpbl W Havajdl MaTeMaTHMYeCKOTO aHajlh3a B CTapIIed IIKOJIE ydJalluecs
MOJTy4alOT HOBBIM OMNBIT PEIICHUs MPHUKIAIHBIX 3a/a4, CaMOCTOATEIHHOTO IOCTPOCHHS
MaTEMaTUYECKUX MOJIETICH pealbHBbIX CUTYyalldid M MHTEPHPETALMH MOJIYYCHHBIX pElICHUH,
3HAKOMATCA C IpUMEpaMH MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe U B
HCKYCCTBE, C BBIIAIONIMMUCS MaTEMaTUYECKUMH OTKPBITHUSMHU U UX aBTOPaMHU.

Kypc obnagaeT 3Ha4nTETFHBIM BOCIIUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIA peann3yercs
KaKk d4epe3 yudeOHbI  MmaTepuas, CHOCOOCTBYIOIIMKA  (OPMUPOBAHUIO  HAYYHOTO
MUPOBO33pEHHUS, TaK U 4Yepe3 chenuPuky ydeOHON JesATeIbHOCTH, TpeOyIoIIeH
CaMOCTOSITENIbHOCTH, aKKypPaTHOCTH, NPOAOKUTEIBbHOW KOHIEHTPAIlM BHUMAaHUS H
OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3ynbTar.

B ocHoBe MeToauMku o0yueHHUs anredpe W HavajgaM MaTeMaTUYeCKOTO aHallnu3a JICKUT
JeSITEIIbHOCTHBIN MPUHITUI 00yUYEeHHUS.

CtpykTypa Kypca «Anredpa W Havajla MaTEeMaTHYECKOTO aHalM3a» BKIIOYAET
CJIEyIOIINE COAEepPKATEIbHO-METOINYECKUE JTUHUU: «Yucaa ¥ BeIUMCICHUSD», «DyHKIUU U
rpadukm», «YpaBHeHHSs ¥ HEpaBeHCTBa», «Hauama wmaTeMaTHMyecKOTO aHaIH3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE cOAEpKATEIbHO-METOANYECKAE JTUHUHA H3y4aroTCs
Ha NPOTSHKEHUU ABYX JIET 00yUeHUs B CTapIlIel 1IKoJe, ECTECTBEHHO JOMOJHSSA APYT APyra u
MOCTETICHHO HACHIIIAsICh HOBBIMH TEeMaMH U pa3aenamu. JlaHHBIH Kypc SBISETCS
UHTETPaTUBHBIM, ITIOCKOJIBKY O0BEIMHAET B ceOe co/iepiKaHne HECKOJIbKUX MaTeMaTHUYECKUX
TUCIHIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTUYECKU aHaln3, TEOPHUs MHOXKECTB U p.
[lo Mepe Toro kKak Yydaimiudecss OBJAJEBalOT BCE OoJjiee MHUPOKUM MaTEMATHUYECKUM
anmapaToM, Y HHUX IOCJIE€OBATEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTD



MaTeMaTUYECKYI0 MOJIeNIb PEAIbHOW CHUTYallu, MPUMEHATh 3HAHMS, MOJyYEHHBIE B Kypce
«Anrebpa ¥ Hayala MaTeMaTHYECKOTrO aHaliu3a», Uil PELICHHS CaMOCTOSATEIbHO
chOopMyJIMPOBAaHHON MaTEeMaTHYECKOW 3aJayd, a 3aTeM HHTEPIPETUPOBATH MOITYYCHHBIN
pe3yJbTar.

ConepxxaTenpHO-METOANYECKAass JUHUAS «YHWcIa W BBIYUCICHUS»  3aBEPIIACT
¢dbopMUpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACUCTBUTEIBHBIX UMCEN, KOTOpOe ObUIO HAuyaTo B
OCHOBHOM mikoje. B crapmieit mkoie ocoboe BHUMaHHE YyAenseTca (QOpMHUPOBAHHUIO
MPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKIIIOYAIONIMX B CEOsl MCIOJIb30BAaHUE PA3ITHUHBIX
dbopMm 3amnucu IeWCTBUTEIILHOTO YHCIIa, YMEHUE PAIIMOHATBLHO BBITIOJIHATH IEUCTBUS C HUMH,
nenarb  NPUKUIKY, OLEHUBaTh  pesynbrar. OOyuarommuecss TMOJy4YarOT  HaBBIKU
NpUONMKEHHBIX BBIYMCICHUM, BBIMOJHEHUSI JIEUCTBUA C 4YHUCIaMHU, 3alUCAaHHBIMU B
CTaHJapTHON (PopMe, MCIOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUSI YUCIOBBIX
BBIPAKCHUM.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» pEaIN3yeTcsl Ha MPOTSHKEHUH BCEro OOy4YeHUs B
CTaplield IIKOJIe, MOCKOJbKY B KaXJOM pasjelie MporpaMMbl MPEIyCMOTPEHO PEIICHHE
COOTBETCTBYIOIIMX 3aaad. OOywaromuecs OBJAJEBAIOT PA3IMYHBIMU METOJAMU PEIICHUS
LENbIX, palMOHAIBHBIX, HPpaAlMOHAIBHBIX, I[IOKA3aTENbHbIX, JIOTApUPMUUECKUX U
TPUTOHOMETPUYECKUX YpPABHEHUW, HEPAaBEHCTB M HX cucreM. [lomydeHHble yMEHHs
UCIIOJIB3YIOTCSL TPH  KCCIENOBAaHWM (YHKIHMH C TMOMOMIBIO TMPOU3BOIAHOM, PEIICHUH
NPUKIAIHBIX 3a7a4 W 3aJad Ha HaxOXJCHUE HaMOOJbIIUX M HAUMEHBIIUX 3HAYCHUU
¢bynkuuu. JlaHHas conepkaTenbHas IMHUS BKIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHH I
BBITIOJIHATh ~ pacu€Thl 1o  ¢opMmynaMm, TmpeoOpa3oBaHUs  IEIbIX, PAUOHAIbHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TAKKE BBIPAXKEHUI, COJEPKAITUX
creneHn u jorapudmbl. braromaps usydeHuio anaredpandeckoro marepuaia MpPOUCXOIUT
JanbHeilee pa3BUTHE ANTOPUTMUYECKOIO W aOCTPAKTHOIO MBIIUICHUS —Y4YalllUXCH,
GbopMUPYIOTCS HABBIKM ACAYKTUBHBIX PACCYXKIECHHM, pabOThl C CUMBOJLHBIMU (hOpMaMH,
MPEICTAaBIICHUS 3AKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. Anredpa
npemyaraetT 3G@GEKTUBHbIE WHCTPYMEHTHI JUISl DPEIICHUS TMPAKTUYECKUX HUECTECTBEHHO-
HAy4YHbIX 33/a4, HATJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

CopepxxarenbHo-MeToanueckas JuHug « DyHKIUHU U TpaQUKU» TECHO MEPEIIeTaeTCs C
IPYTUMHU JIMHUSIMH Kypca, MOCKOJBKY B KaKOM-TO CMBbICIE 3a1aéT MOCIEA0BATEIbHOCTh
u3ydeHus: matepuana. M3ydeHue CTENeHHOW, TOKa3aTeNbHOM, JorapudMUYECKOd W
TPUTOHOMETPUUECKUX (YHKIIMM, UX CBOMCTB M T'paUKOB, HCHOIb30BaHHE (DYHKIIMHI IS
penieHus 3a1a4 U3 APYruX y4yeOHBIX MPEIMETOB M pPealbHOM *KU3HHM TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK W C pelIeHHeM ypaBHEHUN W HepaBeHCTB. Ilpu 3ToM
OonpIlIOe  BHUMaHHWE yaAenseTcss (OPMHUPOBAHWIO YMEHHUS BBIpaXarh (popmynamu
3aBUCUMOCTH MEXAYy pa3IUYHbIMH BEIMYMHAMH, HCCIEAOBATh TOJNYyYCHHBbIC (DYHKITNH,
cTpouTh WX Tpaduku. Marepuan 3TOH colepKaTeIbHOW JMHUM HAICJICH Ha pa3BHUTHE
YMEHUM M HaBBIKOB, ITO3BOJISIIOIIMX BbIpaXaTh 3aBUCMMOCTU MEXKIY BEJIUYMHAMHU B
paznuuHON  opMme: aHaIUTUYECKOMW, Tpaduyeckod u cioBecHo. Ero wusydenue



CIOCOOCTBYET PA3BUTHUIO AITOPUTMHUUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHUI0 H
KOHKPETHU3ALUH, UCIIOJIb30BAHUIO AHAJIOTUH.

CopepxarenpHass JmHHS — «Havama  mMaTeMaTH4ecKOro  aHainu3a»  MO3BOJIAET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIIAIHBIX 3a/1a4, TOCTYITHbIX
o0ydJaroummcs, y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh HMCCIEIOBATh U CTPOUTH TpaduKu
GyHKIMHI, OompeneniaTh UX HauOOJbIIMNE W HAUMEHbBIINE 3HAYEHHS, BBIYUCIATH IUIOIIAU
buryp u O0O0BEMBI TeN, HAaXOAUTh CKOPOCTH M YCKOpeHHs mpoieccoB. JlaHHas
CoZep/KaTelIbHAasl JUHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS MATEMATUYECKUX
MOJENEN peaIbHbIX CUTYAllud, HAXOKJICHUSI HAWIYYIIETO PEIICHUS B NMPUKIIAIHBIX, B TOM
YUCJIE COLMAJIbHO-D)KOHOMUYECKUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOTO
aHalln3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (DOPMATbHO-IOTUYECKOTO U KPEaTUBHOTO
MBIIUTICHNSI, (POPMUPOBAHUIO YMEHHM paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKU B
HayKe, TEXHUKEe M HCKyccTBe. OOyuwaromuecss y3HAIlOT O BBLIAIOIIMXCS pe3yJbTaTax,
IIOJIyYEHHBIX B XOJ€ Pa3BUTHS MATEMATUKU KaK HayKH, U UX aBTOPAX.

ConepxarenpHO-MeTOAMYECKAasT JMHUAS «MHOXecTBa M JIOTHKa» B  OCHOBHOM
IIOCBAIIICHA JJEMEHTAM TEOPUM MHOXKECTB. TE€OpETHKO-MHOXKECTBEHHBIE IPEACTABICHHUS
MPOHU3BIBAIOT BECh KypC IIKOJbHON MaTEMaTUKU W MpEajiararoT Haubojee YHUBEPCAIbHBIM
A3bIK, OOBEIUHSIIONINN BCE pa3/ieibl MAaTEMATUKHU U €€ MPUIIOKEHUM, OHU CBSI3bIBAIOT PAa3HbIC
MaTeMaTUYECKUE IUCLUIUIMHBI B eauHoe Lenoe. [lo3ToMy BaXHO JaTh BO3MOJKHOCTH
IIKOJIBHUKY IOHHMaTh TEOPETHKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOW MATEMAaTUKH H
WCIIOJIb30BATh €r0 NI BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa M Hauyana MaTeMAaTUYECKOTO AaHAIN3a» IPUCYTCTBYIOT TaKKe
OCHOBbI MaTEMaTHMYECKOTO MOJEIUPOBaHUS, KOTOpbIE MpU3BaHbl C(HOPMHUPOBATH HABBIKU
IIOCTPOCHUSI MOJIENIEW pPEalbHBIX CHUTyallMid, WCCICHOBAHUSA ATUX MOJAEIEH C MOMOIIBIO
anmapara ajireOpbl ¥ MaTeMaTU4YeCKOro aHallu3a M UWHTEpHpeTalud IOJTYyYEHHBIX
pe3ynbpTaroB. Takue 3aaHus BIUIETEHBI B KaXIBIM W3 Pa3lEiIOB NPOTrPaMMBI, MOCKOJIBKY
BECh MAaTepHaJl Kypca IIUPOKO HCIIONB3YETCs Ul pEelleHUs NPUKIAaIHbIX 3axad. lIpu
pElICHUN pealbHbIX NPAaKTHUECKUX 3a7ad ydyallhuecs pa3BUBAlOT HaOII0JaTeNbHOCTD,
YyMEHUE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCsi, MCIOJIb30BaTh AHAJIOTHIO,
000011aTh U KOHKPETU3HPOBATh MpodieMy. JlesTenbHOCTh 1Mo (OPMUPOBAHUIO HABBIKOB
peuieHus NpUKIaAHbIX 3a]]a4 OPraHU3yeTcs B MPOLecce U3YUYEeHHsI BCEX TeEM Kypca «Anredpa
Y Ha4aJIa MaTeMaTUYECKOI0 aHaJIM3ay.

BaxxHocTh yueOHOro Kypca TreoMeTpuu Ha YPOBHE CpEAHEro oOIero oOpazoBaHUs
00yCJIOBJIEHa MPAaKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PEe3ylbTaTOB
oOy4eHHs] TeOMETpPUM B  HAIpaBJICHUU JIMYHOCTHOTO  pPa3BUTHUA  OOydarouuxcs,
dopMupoBaHus (PYHKIMOHAIBHOM MaTEeMaTHUYECKOM TPaMOTHOCTH, W3Y4YEHHUS JAPYTUX
y4eOHBIX TUCHUIUIMH. Pa3BuTHe y 00ydaromuxcsi NpaBUIbHBIX MPEICTaBICHUNA O CYITHOCTH
U TIPOUCXOXKICHUN F€OMETPUUECKUX aO0CTpakUUi, COOTHOLIEHUH PEalbHOTO M MA€ajbHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOM HAYKOM SIBJICHUM W IPOLIECCOB PEAJIBHOI0 MHDA,
MECTE€ T'€OMETPUU B CUCTEME HAyK M POJIM MATEMATHYECKOIO MOJEIMPOBAHHS B HAYYHOM
NO3HAHUM W B TMPaKTUKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS



YYaIUXCs, a TaKKE Kad4eCTB MBINUICHUS, HEOOXOMUMBIX MJIsS aJalTalid B COBPEMEHHOM
oO1miecTse.
['eomeTpust sBIsETCS OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPETHErO OOIIero
o0pa3oBaHus, TaK Kak 00ecleurnBaeT BOBMOXHOCTh M3YUYEHUS KaK JUCIUIUIMH €CTECTBEHHO-
HAy4YHOM HANpPaBJICHHOCTH, TAaK U TYMaHUTAPHOM.
Jlornyeckoe MpIUIeHUE, (HOPMHUPYEMOE MPU M3YUYCHUNU OOYJAFOIIMMHUCS TOHITHIHHBIX
OCHOB T€OMETPHUH W TOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPKIACHUN B XOJAC pEIICHUS
reOMETPUYECKUX 3a]]ady, YMEHHE BbIJBUTaTh U ONPOBEPraTh TUIOTE3bl HEMOCPEIACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUH 3a/lady €CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTU U3 Kypca
buU3uKH.
YMeHrne OpUEeHTHPOBATHCS B TMPOCTPAHCTBE HWIPACT CYIIECTBEHHYIO POJb BO BCEX
00JIaCTAX ACSATEIBHOCTH 4enoBeka. OpHueHTAIMs YeI0BeKa BO BPEMEHHU U MPOCTPAHCTBE —
HE00XO0IMMOE YCIIOBHE €r0 COLUAIBHOTO OBITHS, JOpMa OTPaKEHUSI OKPYKAIOIIEro MUpa,
YCIIOBUE YCIICITHOTO TIO3HAHUS M AaKTUBHOTO TPeoOpa3oBaHUsl JEHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH 00pa3zaMu OOBEAMHSIET pa3Hble BUALI y4eOHOU U
TPYJIOBOU JEATEIHLHOCTH, SIBISETCS OJHUM U3 MPOPECCHOHATBHO BAXHBIX KAYECTB, TOITOMY
aKTyaJlbHa 3a7a4a (OpMUPOBAHUS y OOYUYAIOIIMXCS MPOCTPAHCTBEHHOTO MBITIUICHHS Kak
Pa3HOBHUJIHOCTH OOPa3HOTO MBINIJIEHUSI — CYIECTBEHHOIO KOMIIOHEHTa B TOJIFOTOBKE K
MPAKTUYECKOMN JAESITEIIbHOCTH TT0 MHOTUM HaIPaBJICHUSIM.
[leas ocBoeHus mporpammbl ydeOHOro Kypca «['eomerpus» Ha 06a30BOM ypOBHE
o0yueHusi — o001Ie00pa3oBaTeibHOE U OOIICKYJIBTYPHOE pa3BUTHE OOYyYalOIIMXCS uepes
obOecrieueHre  BO3MOXKHOCTH  NPHOOPETEHHS] U HUCIOJIb30BAHUS  CHUCTEMATHYECKUX
r€OMETPUYECKUX 3HAHUUN U JACUCTBUH, ClIEHU(PUYHBIX TEOMETPUHU, BO3MOKHOCTU YCIICITHOTO
MPOJOJDKEHUs O00pa3oBaHUsl IO CIEUUATBLHOCTSM, HE CBS3aHHBIM C MPUKIATHBIM
WCITOJIb30BAaHUEM TCOMETPHH.
[Iporpamma mo reoMeTpun Ha 0a30BOM ypOBHE TpeJHA3HAYCHA I OOyUYarOIIUXCS
CpPEeIHEH IIKOJIbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOTO
obmrero oopazoBanus. Takum oOpazoM, oOydaroruecs Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o01ye MaTeMaTUYEeCKUE YMEHHUS, CBSI3aHHBIC CO CIEIU(DHKON TeoOMEeTpUr M HEOOXOAMMBIC
JUTSL )KM3HU B COBPEMEHHOM o01iecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTH M3YYHTh
reomeTputo Oojee TIyOOKO, €CliM B JajbHEWIIeM BO3HUKHET HE0OXOAUMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAILHOMN JACSATEIHHOCTH.
JlocTibkeHne  1eM  OCBOGHHMSI  MPOrpaMMbl  OOECIEUYHMBAETCS  PEIICHHEM
COOTBETCTBYIOIMX 3a1ad. [IpropuTeTHBIMU 3amadamMu OcBoeHHs Kypca «['eomeTpum» Ha
06a3zoBoM ypoBHe B 10—11 kaccax sIBJISIFOTCS:
e (opmupoBaHue MpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYyIbTYypHl H
OCO3HaHME €€ B3aUMOCBS3U C OKPYKAIOIUM MUPOM;

e (opmMupoBaHue MpEACTaBICHUS O MHOTOTPAHHUKAX W TeJlax BpAIEHUS KakK o
BOKHEUIITUX MaTEMaTHYCCKUX MOJICIISAX, IMO3BOJIIONIMX OIUCHIBATh M HM3ydaTh
pasHbIC SABIICHUS OKPY’KAIOIIETO MUPA;



e (opmMupoBaHHEe yMEHHS pacro3HaBAaTh HA YEPTEkKaAX, MOJEISIX M B PEaTbHOM MUPE
MHOTOTPAaHHHUKH U TEJa BPAILICHUS,

e OBJAJCHUE METOJaMHU pEUIeHUs 3aJady Ha [OCTPOCHHS Ha H300paKEHUAX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuEe yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMH O MHOTOTPAHHUKaX U
TeJIaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU,;

e OBJAJCHHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 337a4; (POPMHUPOBAHUE YMCHUS
MPOBOJAUTh  HECJIOXKHBIE JIOKA3aTENIbHbIE PACCYyKACHUS B XOAE PpELICHHUS
CTEPEOMETPUUECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTEW 0oOydaronmxcs,
MMO3HABATEIbHOW  AKTUBHOCTH, HCCIIEIOBATEIbCKUX  YMEHUH, KPUTHYHOCTH

MBIIIJICHUS;
e (opmupoBanue (GyHKIIMOHATBLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUE
pacro3HaBaTh ~ MPOSIBJICHHS ~ T€OMETPUYECKUX  TOHATUNA,  OOBEKTOB  H

3aKOHOMEPHOCTEH B PEaJbHBIX >KU3HEHHBIX CUTYalUSAX U MPU HU3YUYCHUH APYTHUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX Ha SI3bIKE TE€OMETPUM U CO3AaBaTh N€OMETPUYECKHE MOJEIIH,
MPUMEHITh OCBOCHHBIM TE€OMETPUYECKUN amnmapar JUisi PEUIeHUs NPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH M  OICHUBATh  IOJIYYEHHbIC
PE3YJIbTATHI.

OTIMYUTENHHON  OCOOEHHOCTBIO MPOrPaMMbl  SBJISIETCS  BKJIIOYEHHME B KypcC
CTEpEOMETPUU B HAyajle €ro M3y4eHUs 3a/Jad, PEUIaeMbIX Ha YPOBHE HWHTYUTHUBHOTO
MO3HAHUSA, U ONpeleiEHHbIM 00pa3oM OpraHu3oBaHHass paboTa HaaA HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOI'O MBILUICHUS, CTUMYJIUPYET
POTEKaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JalTbHEHIIEMY N3YUEHUIO MPEAMETA.

[IpeanoureHue OTAAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOJY OOY4Y€HHMs, TO €CTb
TEOPETHUUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-IPAKTHYECKON
JeATeNIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy Yy4allUuXcs B Kypce
CTEPEOMETPUU MPOBOAMUTCS 3a CYET pelleHusl 3a7ady Ha CO3JaHUE IMPOCTPAHCTBEHHBIX
00pa30B W 3ajlad Ha OMNEpUpOBaHUE MPOCTPAHCTBEHHBbIMU oOpa3zamu. CosznaHue oOpaza
IIPOBOJUTCS C ONOPOM HA HAIISIAHOCTh, & ONEPUPOBAHUE 00Pa30M — B YCIIOBUSIX OTBJICUECHUS
OT HAIJISIAHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoOBHbBIE conepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanHukn», «lIpsiMbIe 1 IIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus», « BeKTopsl
U KOOPJMHATHI B MPOCTpaHcTBe». DOpMHUPOBAHUE JTIOTUYECKUX YMEHUN pacipenesnsieTcs He
TOJILKO IO COJEP>KaTEJbHBIM JIMHUSM, HO W IO TojaM OOyuYeHHUS Ha YpPOBHE CPEIHEro
ob1rero oOpa3oBaHus.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJIbTaTaM OCBOEHUS
paboueil mporpamMmbl, pacnpeleid€HHbIM IO TofaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
0o0pa3zoM, 4TOObI OBJAJCHUE N'€OMETPUUECKUMHU TOHSITUSIMU W HABBIKAMH OCYILECTBIISIIOCH
MOCJIE0BATENbHO U MOCTYMATENbHO, C COOIOICHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, YTOObI



HOBBIE 3HAHUS BKIIOYAINCh B OOLIYI0 CHUCTEMY T'€OMETPHUUYECKHX MPEICTaBICHUIN
oOy4aromuxcsi, pacmupsis 1 yriay0ssis e€, 00pasyst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

VY4ebnblii Kypc «BeposSTHOCTh M CTATHCTHKAY» 0a30BOTO YPOBHS SIBIISICTCS
POAOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO yueOHOTO Kypca 0a30BOT0 YPOBHS OCHOBHOM
mkoJiel. Kype npennasnauen amst GopMUpOBaHUs y 00YUArOMIMXCS CTATUCTUYECKOM
KYJIBTYpPBI U IOHUMaHUS POJIM TEOPUU BEPOATHOCTEN KAK MAaTEMATHYECKOIO MHCTPYMEHTA
JUJISl U3YUYEHHUSI CITy4alHbIX COOBITUM, BEJIMYMH U npolieccoB. [Ipu nu3yuenun kypca
o0oramaroTcs MPeCTaBICHUs yYaIIUXCs O METO/IaX HCCIEA0BaHUS U3MEHYMBOTO MUPA,
pa3BUBAETCS MOHUMAHUE 3HAYMMOCTH M OOIIHOCTA MaTeMaTUYECKUX METO/I0B MMO3HAHUS KaK
HEOTHEMIIEMOM YaCTHU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

ConepxaHue Kypca HalpaBJI€HO Ha 3aKPETUICHUE 3HAHUM, TOJIYYEHHBIX IPU U3yYEHUU
Kypca OCHOBHOM IIKOJIbI M HA Pa3BUTHE MPEICTABICHUN O CIIyYalHbIX BEIMYMHAX U
B3aMMOCBS3SIX MEXIY HUMH Ha BaKHBIX PUMEPAX, CEOKETHI KOTOPHIX TOYEPITHYTHI U3
OKpY’Karollero Mupa.

B cooTBeTCTBHU € yKa3aHHBIMU LIETSIMU B CTPYKTYpe y4eOHOTO Kypca «BeposTHOCTB
Y CTATUCTHKa» CPEJIHEN HIKOJIbI HA 0A30BOM YPOBHE BBIIEIIEHBI CIEAYIOIINE OCHOBHBIE
cozepxatenbHble TMHUM: «CiTydaiiHble COOBITHS U BEPOSTHOCTHY, «CilyyaliHble BEJIMYUHBI U
3aKOH OOJIBILIUX YHCEI.

BaxxHyro yacTh Kypca 3aHUMAET U3yYEHUE TEOMETPUUECKOTO U OMHOMUAIIBHOTO
pacrpeneneHnid 1 3HaKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMH — ITOKA3aTEJIbHBIM U
HOPMAaJIbHBIM PaCIpEACICHUSIMH.

Conepxanne muHuM «CiydaiiHble COOBITHS U BEPOSATHOCTHY CIIy>KUT OCHOBOM ISt
(opMUpOBaHUA IPEICTABICHUM O paclpeIeICHUH BEPOSITHOCTEN MEX Y 3HAUEHUSIMU
CIIy4allHBIX BEJIMYMH, a TAKXKE 9Ta JIMHUSA HE0OX0IMMa Kak 0a3a JJis U3yuyeHus 3aK0Ha
0O0MBIINX YUCeN — PYHIAMEHTAIBHOTO 3aKOHA, JEHCTBYIOLIEr0 B IPUPOJIE U OOIIECTBE U
UMEIOLIET0 MaTeMaTudeckyo Gpopmanuzanuio. Cam 3aK0H OOJIBLINX YHCEN IpeiaracTcs B
03HAKOMUTENbHOU (popMe ¢ MUHUMAJIBHBIM HCIOIb30BaHUEM MaTEMaTHYECKOTO
dbopmanuzma.

TeMbl, CBA3aHHBIE C HETIPEPHIBHBIMU CITYYAHBIMU BEJIMYNHAMH, AKLIEHTUPYIOT
BHMMAaHHE IIKOJbHUKOB HA ONMCAHUMN U U3YUYEHUH CIIYYaNHBIX SIBJIEHUN C IOMOLIBIO
HEeMpepbIBHBIX QPYHKIMI. OCHOBHOE BHUMAaHHUE YIENSIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY
pacrnpeiesieHusIM, IPU 3TOM MPEANOIAraeTcsl 03HAKOMUTENBHOE U3yUeHUE MaTepuaia 6e3
JT0KA3aTeNIbCTB MPUMEHSAEMbIX (PaKTOB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

OO1ee yuCiIo 4YacoB, peKOMEHAOBAHHBIX IJIsl U3y4eHHUs] MaTeMaThku — 340 4acoB: B
10 xmacce — 170 uwacor (5 wacoB B Hemeno), B 11 kmacce — 170 yacoB (5 yacoB B
HEJIEITIO).

B yueOHOM 1utaHe Ha M3y4YeHHE Kypca anreOpbl M Hayal MaTEeMaTHUYeCKOro aHaln3a
Ha 0a30BOM YypoBHE OTBOAMTCS 2 yaca B Hemento B 10 kmacce u 3 yaca B Henenio B 11
KJIacce, BCETro 3a JiBa roga ooydyenus — 170 yacos.

Ha n3ydenue reomerpun oTBOAUTCS 2 yaca B Heneno B 10 knacce u 1 yac B HEnemno B
11 xnacce, Bcero 3a aBa roaa oOydenus - 102 yueOHbIX yaca.



Ha u3yudenue kypca «BeposiTHOCTh U CTaTHUCTHKA» Ha 0a30BOM ypOBHE OTBOJAUTCA |
4ac B HEJIEJIIO B TEUEHUE KaXK]I0TO TojJia 00yueHusl, Bcero 68 yueOHbIX 4acoB.

COAEPXKXAHUE YYEBHOTI O KYPCA

10 KJIACC

Yuciia 1 BbIYMCTICHUS

PaunonanpeHbie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH, POLEHTHI,
OecKOHEUYHbIE TIeproanYecKre Apodu. ApudmeTryeckue onepamnuy ¢ panuoHaAIbHBIMU
YHUCJIaMH, PeoOpa30BaAHMS YUCIOBBIX BhIpakeHMil. [I[puMenenne npooei U NpoUEeHTOB IS
pelIeHus NPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAaHUWU U PEANIbHOW KU3HH.

JencTBuTenpHbIe yncia. PalmoHanbHbIE M HPPALMOHAJIBHBIE YHCIIA.
ApudpmeTnueckue onepanuu ¢ JeHCTBUTENbHBIMU yuciaMu. [IpubnmkéHHble BEIYUCICHMS,
IIpaBuiia OKPYTJICHUs, IPUKHKA U OLEHKA PE3yJIbTaTa BBIUYMCICHUN.

Crenens ¢ nenbiM nmokasareneMm. CrangaptHas Gopma 3arnucu AeCTBUTEIBLHOTO
yucina. Mcnonb3zoBanue nmoaxoasauieit popmsl 3arncu AeHCTBUTENbHBIX YUCEI JJI PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelicTBrs ¢ apudMeTHIecKuMu
KOPHSIMHM HaTypaJIbHOW CTETICHHU.

CuHyC, KOCUHYC M TAHT'€HC YUCJIOBOT0 apryMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUE, KOpEeHb YpaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHeTBa. MeTon
WHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanimoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMmeHeHne ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMAaTUYECKUX 3a]1a4 U 3a/1a4
U3 Pa3IMYHBIX 00JaCTel HAYKU U peaJTbHOM KU3HU.

DOyHKUMU ¥ TpaGUuKH

@yHK1MsA, criocoObl 3aaanus pyHkuuu. ['paduk pynkunu. Bzaumuo oOpaTHbie
(GyHKUIHU.

OO6nactb onpenesieHrss 1 MHOKECTBO 3HaUeHU GpyHkuuu. Hynu GyHkumm.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennas (GyHKIIMS ¢ HATypalbHBIM U LIETbIM MoKazareseM. E€ cBolicTBa u rpaduk.
CaoticTBa 1 rpaduK KOpHS N-0i CTENEHHU.

Tpuronomerpudeckasi OKpyKHOCTb, OIPEICICHUE TPUTOHOMETPUYECKUX (PYHKINH
YUCIJIOBOTO apryMEHTa.

Havana mareMaTH4ecKOro aHaIu3a



[TocnenoBarensHOCTH, CLIOCOOBI 3aaHUS TIOC/IEIOBATEILHOCTEH. MOHOTOHHBIE
MOCJIEA0BATENBLHOCTH.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoneuno yObIBaromas
reoMmerpudeckas rnporpeccusi. Cymma 0€CKOHEUHO yObIBAIOIIEH reoMEeTpUUeCKOM
nporpeccur. DopMyia CIOKHBIX MPOLUEHTOB. McnoIb30BaHUE MPOTPECCUU ISl PEILICHUS
peabHBIX 3a/1a4y MPUKJIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoO»xecTBO, onepalyu HaJl MHOKecTBaMu. Jluarpammel Diinepa—BeHHa.
[IprumeHeHne TEOPETUKO-MHOKECTBEHHOTO alllapara il OMMMCAHUS PEATIbHBIX MPOLIECCOB U
SIBJICHH, TIPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

Onpenenenue, Teopema, ClIeICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbnsbie u uensie uyncia. [Ipu3Haku 1e1MMOCTH LEIBIX YHACEL.

Crenenb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTEIIEHH.

Jlorapudm yucna. JleciTuuHble U HATypaJbHbIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALUX CTEIIEHH C PAllMOHAIBHBIM MTOKA3aTeJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

Cucrembl JINHEWHBIX ypaBHEHU. PelieHre npukiaaHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IprmeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKHUX 3aJa4 U
3a/1a4 U3 pa3NUYHbIX 00JacTeil HAYKH U peabHOM KU3HHU.

DOyHKUUHA U TpaduKu

Oynkius. [lepuonnueckue Gynkiuu. [IpomexyTku MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMBI QyHKITMU. Hanbombiiee 1 HauMeHsbIlee 3HadyeHne GyHKIMN Ha
IIPOMEXKYTKE.

Tpuronomerpruueckne PyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u jorapupmuueckas GyHKUHUU, UX CBOMCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB GyHKIMMA 71 peIICHUs YPABHEHUH U JINHEUHBIX CHCTEM.

Ucnonb3oBanue rpadukoB GyHKIIUN 151 UCCIAEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MIPHU PELUICHUU 33]1a4 U3 APYTHX y4eOHbIX MPEAMETOB U pPeaIbHOM
JKU3HU.

Havana MaTeMaTH4eCKOro aHa/IM3a

HenpepsiBabie pyHKIMH. MeTOa MHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOTHOM.

[Tpou3sBoaHbIC P1eMEHTAPHBIX PYHKITUNA. DOPMYIIBI HAXOXKIACHHUS TIPOU3BOTHOMN
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITUH.



[Ipumenenne MpoU3BOAHOM K UCCIENOBaHUIO (YHKIUI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxieHrne HanOoJIbIIero 1 HAMMEHBIIEro 3Ha4eHHsI PYHKIIUU Ha OTPE3KeE.
[IpumMeneHre mpoU3BOAHOM IS HAXOXK/ICHUS HAMIIYYILIETO PEIIeHUS B TPUKIIATHBIX
3a/1auax, JiJIsl ONpeEEICHHs] CKOPOCTH poliecca, 3aJaHHOTO (OpMYyIIoi Uit rpaduKom.
[TepBooOpa3znas. TabnuianepBooOpa3HbIX.
Wurerpain, ero reoMmeTpudeckuii U (pu3nveckuii CMbICI. Borynciienre nuuTerpaia mno
dbopmyne Herorona—JleliOuua.
10 KJIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpud. Touka, mnpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU H
CJIEACTBHUS U3 HHUX.

B3anMmHO€e pacnosnokeHue npsAMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECS, NTapajlIe/IbHbIE
U CKpemmBaromuecs npsmele. [[apamnenbHOCTh NPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE:
IapajuleNIbHbIE MPSAMBIE B MPOCTPAHCTBE; NAPAJUIEIIBHOCTh TPEX NMPSAMBIX; NAPaLIEIbHOCTD
IIPAMON M INIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMM CTOPOHAMH; YIOJI MEXAY IPSAMBIMHU B
npocTpancTBe. IlapamienbHOCTh IUIOCKOCTEH: IapajulesIbHbIE  IUIOCKOCTH; CBOMCTBA
napajieNbHbIX IIockocTel. [IpocTeiline npocTpaHCTBEHHbIE (PUIYpbl Ha IJIOCKOCTH:
TeTpa’ip, Ky0, nmapauienenunesa; NIoOCTPOCHHE CEUYECHUN.

[leprieHIUKYISIPHOCTh TNPAMOM W IUIOCKOCTH: IEPHNEHIUKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPsMBIE IapajuIe/IbHbIE W IEPIEHIUKYJISPHBIE K IUIOCKOCTH, IIPU3HAK
NIEPIICHIUKYJIAPHOCTA IMPSAMOM M IUIOCKOCTH, TE€OpeMa O MPsAMOM IEpIEeHIUKYJIAPHOU
IJIOCKOCTU. YTJIBI B MIPOCTPAHCTBE: YIOJI MEXKIY NMPAMON U IJIOCKOCTHIO; IBYTPAHHBIN YTOJI,
JIMHEWHBINA YTOJI ABYTPAHHOTO yria. [leprnenauKynsp 1 HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM A0 IUIOCKOCTH, MPOEKUMsI (PUrypbl Ha IJIOCKOCTb.
[lepneHAUKyISIPHOCT IUIOCKOCTEM: MPU3HAK MEPHEHIMUKYISPHOCTA JBYX IIJIOCKOCTEM.
Teopema o TpEX NepHeHANUKYIISIpax.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOIOTPAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAHHMKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yrosbHas mnpusma,
I'paHu U OCHOBAHMSI IPU3MBI; NIpsIMasi U HAKJIOHHAs IIPU3Mbl; OOKOBAasl U MOJIHAS IOBEPXHOCTh
npusmsl. [lapamtenenunen, npsiMOyronbHBIN MapajulesIeNUNE] U ero cBorcrna. [lnpamuna:
N-yrosibHas NMupaMuja, I'PaHd MU OCHOBAHHE NMUPaMUbl; OOKOBas M MOJIHAS MOBEPXHOCTh
NAPaMUIbl; TPaBUJIbHAST MU yCEYEHHAs NUpaMua. OJEMEHTbl NPU3Mbl W MHUPAMUIBI.
IIpaBriibHBIE MHOTOTPAHHUKH: ITOHATHE ITPABUJIBHOTO MHOTOI'PAHHUKA; IIPABUJIbHAS IIPU3Ma
U NpaBUIbHAs NUPaMUA; IPaBUJIbHAS TPEYrojbHas NUpaMHUIA W NPABWIBHBIM TETpasap;
ky0. IIpeacraBieHre o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadAp, OACKA’AP M HKOCAdIP.
CeueHust NpU3MbI U MIUPAMUIBI.

CuMmMmeTprs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSMOM, MJIOCKOCTH.
DneMEeHThl CHMMETPHUH B MUPAMUJIAX, TapajlieJenuIe ax, NpaBuibHbIX MHOIOIPAHHHUKAX.



Bbruncnenue 531€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriuel. [lmomans
OOKOBOW TMOBEPXHOCTH M MOJHOM MOBEPXHOCTH NPSIMOM MNPU3MBI, IUIOIIA[b OCHOBAaHUU,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Mbl. Ilnmomiaas OOKOBOl MOBEPXHOCTH U
IIOBEPXHOCTH NPABWIBHOW NMHPaMUBL, TEOpPEMA O IUIOMAAN YCeuEHHOM nupaMubl. [lonaTue
00 00béMe. O0BEM TUpaMUIbl, TPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEX]Y IJIOMAASIMHU TOBEPXHOCTEH,
00BpEMamMu MOJOOHBIX TEIl.

11 KIJACC

Tesia BpalmeHnus

[unuaapuyeckas MOBEPXHOCTb, OOpa3yroIIUe IMIMHIPUYECKON MOBEPXHOCTH, OCh
UUAJIMHIPUYECKON TMOBEpXHOCTU. [lunuHap: ocHoBaHMA U OOKOBask MOBEPXHOCTb,
00pa3yronias U 0Ch; MIOHAaar OOKOBON U MOJHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOM moBepxHOCTH. KoHyc: ocHOBaHME M BepiliMHA, o0pa3ylolasi U OCh; IUIONIA/b
OOKOBOI ¥ TMOJIHOW MOBEPXHOCTU. Y CEUEHHBINH KOHYC: 00pa3yIolue U BHICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; IUIOMIalb MOBEpXHOCTH cdepbl. Biaumuoe
pacnosioxkeHue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe; miomaasb chephl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHaiuu Ten BpamieHusi ¥ MHOTOTPaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIA OKOJIO
chepsr; cepa, BnucaHHasi B MHOTOTPAHHUK, WJIH TEJIO BPAILICHHUS.

[Touatue 06 oObéMe. OcHOBHbIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuieNienurena u cienctsus u3 He€. O0bEM mumHapa, Konyca. Oobém
mapa ¥ 1iomasb chepsl.

[TonoGHbie Tena B mpocTtpaHcTBe. COOTHOIICHHUS] MEXIY IUIONIAJsIMU MOBEPXHOCTEM,
00BbEMaMHU TTOJOOHBIX TE.

Ceuenust uuiuHiapa (TapauieibHO MW MEPHEHAUKYJISPHO OCH), CEYEHUs KOHYyca
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctd W B TpocTpaHcTBe. CIOXKEHHWE W BBIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BeKTopa Mo TpEM HEKOMIUJIaHAPHBIM BEKTOpPaM.
[IpaBuno mapauienenunena. Pemenue 3amayd, CBI3aHHBIX C IPUMEHECHUEM IIPABUII JECUCTBUN
¢ BekTtopamu. [IpsiMmoyronbpHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHATHI BEKTOPA.
[IpocTelimue 3amaun B KOOpAMHATaX. YToJl MeXIy BekropaMu. CkalsipHOE NpOU3BEIICHHE
BEKTOPOB. BhIunciieHne yriioB MexXy NpSMbIMHU U TIOCKOCTAMH. KoopuHaTHO-BEKTOPHBIM
METOJ] TIPH PEIICHUN T€OMETPUUECKUX 3a]1ay.

10 KUIACC



[IpencraBienne AaHHBIX C TOMOIIbIO Tabmui u AuarpamMm. CpenHee apupmMeTudeckoe,
MeJuaHa, HauOoJsiblliee M HaUMEHbIIEEe 3HAYEHUs, pa3Max, AUCHEPCUs W CTaHIAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB.

CrnyyaliHble KCIIEPUMEHTBI (OIBIThI) U CITy4yalHbIE COOBITUS. DIEMEHTapHbIE COOBITUS
(ucxomamwl). BeposTHOCTE CiiydallHOTO COOBITHSI. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHIA.
CrayyaiiHble OMBITHI C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITUAMU. BeposTHocTH
COOBITHIA B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.

Omneparuu Haa COOBITHSAMU: TIEPECEUCHNE, 00 BETUHEHUE, TTPOTUBOITOIOKHBIE COOBITHSI.
Juarpammel Diiniepa. @opmyiia CI0KEHUS BEPOSATHOCTEMN.

VYcioBHasg ~ BEPOATHOCTb.  YMHOXKEHHE  BEpPOSTHOCTEU. JlepeBo  ciayd4allHOro
sKcriepuMenTa. @opmyiia MoHOU BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KombOunaropnoe mpaBmwino ymHOXkeHUs. IlepecranoBku u  ¢dakrtopuan. Ywucmo
couetanuid. Tpeyronbuuk [lackans. @opmyia 6uHoma HeroToHa.

bunapHbIil ciayyaliHblil oONBIT (MCIBITAaHWE), YCIeX W Heyaada. He3aBucumble
ucnbiTanus. Cepusi HE3aBHUCHMBIX HCIIBITAHWM 110 mEpBOro ycmexa. Cepus HE3aBHCUMBIX
ycnblTanui beprym.

CnydaitHas BennunHa. PacmpezneneHue BeposiTHOCTEH. Jluarpamma pacrnpenelieHHUs.
[Tpumepsl pacnpeneneHuii, B TOM 4nCie, FEOMETPUUECKOE U OMHOMUATIBHOE.

11 KVIACC

UucioBble XapaKTEPUCTUKH CIy4YalHBIX BEIMYMH: MaTE€MaTHYECKOE OYKHJAHUE,
JUCIIEpCHsT W CTAaHAAPTHOE OTKIJIOHeHHe. [Ipumepbl IIpUMEHEHUS MAaTEeMaTUYECKOIro
0’KMJAaHUSA, B TOM YHCIIE B 3a7a4ax M3 MOBCEIHEBHOW XU3HU. MaTreMaTH4eCKOe OKUJaHHUE
OMHApHOU CiIy4ailHOUW BeIMYHMHBI. MaTeMaTHYecKOe OKUAHUE CYMMBI CIIy4ailHbIX BEJTUYHH.
MaremaTtuyeckoe OXHUJAHWE W  JUCHEPCUS TE€OMETPUYECKOTO U OMHOMHAIBHOTO
pacupeaeacHui.

3aKoH OOJBIINX YKCET U €T0 POJIb B HAYKe, MPUPOJIe U 001ecTBe. BhIOOpOUHBI MeTONT
UCCIICIOBAHUM.

[Ipumepsl HENPEpBIBHBIX Cy4YalHbIX BENUYHH. [[OHATHE O INIOTHOCTH pacHpeAcIICHHUS.
3agauM, TPUBOJAIIME K HOPMAJIbHOMY pacnpeneneHuro. [loHsaTue o0 HOpMalbHOM
pacrpeeneHun.

INJIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yuebHOoro mpeamera «MartemaTrka» T0JDKHO 00ecTieunBaTh JOCTHKEHHUE Ha
YpPOBHE CpeAHEro oOIIero 0o0pa3oBaHMs CICAYIOMIMX JUYHOCTHBIX, METANpeAMETHBIX H
MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE pe3yJbTaThl OCBOSHUS MPOrpaMMbl yueOHOTO TpeaMera «MaTtemaThkay
XapaKTepU3yrTCS:

['parxtaHCKOE BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKON TO3UIMK OO0YyYalolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO O0OIIecTBa, MPEACTABICHUEM O MaTEeMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHUM, MPONIEAYyp TPakKIaHCKOTO
obOmecTBa (BBIOOpPHI, OMPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUAMU U Ha3HAYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCHUICKON TpaKJaHCKOM WACHTHUYHOCTH, YBAXKEHHS K
MNpOILIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTUKH, I[IEHHOCTHBIM OTHOILIICHHEM K
JOCTHXKCHUAM POCCUMCKAX MATEMATUKOB M POCCUMCKOM MATEMAaTHYE€CKOW MIKOJbI, K
UCITIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSIX, Chepax SIKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSL:

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEM pocCUICKOro Hapoaa; CchOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0  CO3HAHUS, OTUYECKOrO TIIOBEACHUS, CBA3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JTOCTUKEHUM HAYKHU U JIESITEIHbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa
B ITIOCTPOEHUE YCTOMYUBOTO OYTyIIIETO.

DCTeTU4EeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHHMEM K MHPY, BKIIOYash OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlayu, PEIICHUH, PACCYKICHUM; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIOYMEHHUS TPUMEHSATh MaTEMaTUYeCKUe 3HaHUS B HWHTEpecax
3I0pPOBOTO M 0€30macHOro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO
(3mopoBoe mUTaHUE, COATAaHCUPOBAHHBIM PEXKHUM 3aHATAW U OTIbIXa, peryjispHas
¢dbu3nyeckasi aKTUBHOCTD); (DM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHSATHUSX CIIOPTHBHO-
03JI0POBUTEIILHOU AEATEIBHOCTHIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYIOTIO0US; HHTEPECOM K Pa3iIuYHbIM
chepam mnpodeccHOHATBHOM  AESATENbHOCTH, CBSI3aHHBIM C  MAaTeMaTHMKOM U e
NPWIOKEHUSIMA, YMEHHEM COBEpIIaTh OCO3HAHHBINM BBIOOp Oyaymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI, TOTOBHOCTBIO M CIOCOOHOCTHIO K
MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpPA30BAaHMIO Ha MPOTSHKEHUM BCEH >KU3HU;
TOTOBHOCTBIO K AKTMBHOMY YYacTHUIO B PEHICHWU MPAKTHYECKUX 3aJa4 MaTeMaTHYeCKOU
HaIPaBJICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO KOJIOTHUECKOW KYJIbTYpPhl, IOHUMAHUEM BJIUSHUS COIUATIBHO-
PKOHOMHUYECKHX TPOLIECCOB Ha COCTOSHHUE MPUPOTHON M COLMAIBHOM CpeJibl, OCO3ZHAaHUEM
rJI00aJbHOTO  XapakTepa HSKOJIOTHYECKMX TMpOoOJieM; OpHEeHTallMe Ha MNPUMEHEHUE



MaTeMaTHUYeCKUX 3HAHUM [ pemeHus 3afad B 00JacTH  OKpY’Kalolled cpemsl,
IUIAHUPOBAHHUS MIOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI JI1 OKPYKAIOIIEH CPEbl.

[{eHHOCTH HAyYHOTO MO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH U OOLIECTBEHHON NPAKTUKHU, MOHUMAHUEM MATEMaTUYECKONW HAyKu Kak
cdepbl YenoBEUYEeCKOM AESITENbHOCTH, ATAloOB €€ Pa3BUTUS M 3HAYMMOCTH JJIS Pa3BUTHS
UMBUJIM3ALMK; OBJAJCHHEM S3bIKOM MaTEMaTUKH M MaT€MaTU4YeCKOM KyJIbTypOod Kak
CPEICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M MUCCIIEI0BATEIBCKYIO
NEeSATEeIbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3ysibTaThl  OCBOEHUS  MPOrpamMMbl  yd4eOHOro  MIpeaMeTa
«MareMaTuka» XapakTepU3yIOTCS OBJAJEHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHBIMU
0elcmeusamMu, YHUBEPCATbHbIMU  KOMMYHUKAMUBHLIMU — OUCMBUAMU,  VHUBEPCATbHLIMU
DpeyIAMUBHbIMU OetiCMBUIMU.

1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, obOecnewusaiom Gopmuposanue
0a306bIX KOCHUMUBHLIX Npoyecco8 odyualowuxcsi (oceoenue Memooo8 NO3ZHAHUSA
OKpYJCalowieco Mupd; NpuMeHeHue JI0SUYECKUX, UCCIe008amenbCKux Onepayutl, yMeHull
pabomams ¢ uHpopmayueii).

ba3oBrie nornueckue AeUCTBUS:

e BBIABIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTUYECKUX 0ObEKTOB,
MOHSATUM, OTHOIICHUN MEXy MOHATUAMH; (HOPMYJIHPOBATH ONPEICICHUS TOHITUH;
YCTAHABJIMBATh CYLIECTBEHHBI MpPHU3HAK KJIacCU(UKAIIUM, OCHOBAHUS  JUIs
000011IeHNs U CPAaBHEHUSI, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYITUPOBATH U TPEOOPA30BLIBATH CY)KJICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U O0IIUE; YCIOBHBIE;

e BBISBIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpPEYHUS B
dakTax, MaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSIX; NpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

e JI€JIaTh BBIBOJIbI C UCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIIOUCHHM, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATEJIBHO JOKa3aTeJbCTBA MATEMAaTUUYECKUX YTBEPKIACHUU
(mpsiMble ¥ OT MPOTHUBHOTO), BBHICTPAUBATh apTyMEHTAIIMIO, IPUBOJIUTh MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

e BBIOMpaTh Croco0 perieHrs y4ueOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapHAHTOB
peleHus, BBIOMpaTh HauboJiee TMOAXOMAMMM C  Y4ETOM  CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBriencciie10BaTENbCKUEICHCTBUS:

e HCHOJIb30BaTh BOMNPOCHl KAk HCCIEIOBATEIIbCKUM  HWHCTPYMEHT  IO3HAHMS;
bopMyaMpoBaTh  BOIPOCHI, dukcupylomme  OpoTUBOpeure,  MHpodseMy,



yCTaHaBIMBaTh HCKOMOE M JaHHOE, (POPMHUPOBATH THUIOTE3y, ApTyMEHTHPOBATH
CBOIO MO3ULINAI0, MHEHHUE;

IIPOBOJAUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEAOBAHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEM MAaTeMaTH4ecKoro OObEKTa, SBJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSAMH, IPOLIECCAMU;
CaMOCTOSITENILHO ~ (OPMYITUPOBAaTh O000OIIEHHS U BBIBOABI MO pe3yibTaTaM
IPOBENEHHOIO  HAOJIIOJECHMS,  UCCIENOBAHMS,  OLICHUBAaTh  JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBAaTh  BO3MOXKHOE  pPAa3BUTHE IIpollecca, a TakKe BBIIBHUIaTh
IIPEAIIOIOKEHNS O €T0 PA3BUTHUN B HOBBIX YCIIOBHSIX.

PaGoTa ¢ nuadopmarnueii:

2)

BBISBJIATH 1e(DUIMTHI HH(DOPMALINY, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETA HA BOMPOC U
JUIS PELICHUS 3a/1a4H;
BbIOMpaTh HMH(POpPMAIMI0 U3 HCTOUYHUKOB pPa3jIMYHbIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIMIO PA3IMYHBIX BUIOB U (POpM
IIPEJCTABIICHHUS;
CTPYKTYpPUpPOBaTh MH(MOpPMAIMIO, TMPEACTaBIATh €€ B pa3IMYHbIX (opmax,
WUTIOCTPUPOBATH TpapuuecKi;
OLIEHMBATh HAAEKHOCTh HMH(OPMALMA IO CAMOCTOATENBHO CHOPMYJINPOBAHHBIM
KPUTEPHUSIM.

Yuueepcanvhvie KOMMYHUKQMUGHblIE oeticmeusl, obecneuusaiom

CPOPMUPOBAHHOCIb COYUATILHBIX HABBIKOS 0OVUAIOUIUXCSL.
OO01ieHue:

BOCIIPUHUMATh U (OpMyIHpOBaTh CYXKICHUS B COOTBETCTBUU C YCIOBUSMU H
LEISIMU OOIIEHMS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHWS II0 XOAY pELICHHUS 3aJayH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B XoAe OOCYXJeHHus 3aJaBaTb BONPOCHI MO CYIIECTBY OOCYXIaeMON TeMBI,
poO0JIeMBbl, pelIaeMon 3a1a4u, BEICKAa3bIBaTh U/IEH, HALIEJIEHHbBIE HA MOUCK PEIEHUS;
CONIOCTABJATh CBOM CYXKACHUA C CYXKICHUSMH [JPYTHX YYaCTHUKOB JHAJIOra,
OoOHapyKuMBaThb pa3jiMdyu€ MW CXOJCTBO MO3UIMH; B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3yJbTaThl PELICHUs 3aJayd, OKCIEPUMEHTa, HCCICA0BaHMUs,
IIPOEKTa; CAMOCTOSITENBHO BBIOMPATh (HOpMaT BBICTYIUIEHHS C YYETOM 3ajaad
MPEe3eHTAlUU U OCOOEHHOCTEHN ayJUTOpHUHU.

CoTpyIHUYECTBO:

MOHUMATh M MCIOJIH30BaTh NMPEUMYINECTBA KOMAHAHONW U UHANBUIYATEHON pabOTHI
Opy peIIeHUH Y4YeOHBIX 3aJad; MNPUHUMATh I1€Jh COBMECTHOH JesATEIHHOCTH,
IJIAHUPOBAaTh OPraHU3allUI0 COBMECTHOM paboThl, pachpenensTh BUIbI padoT,
JIOTOBapUBaThCsI, OOCYXXIAaTh MPOILIECC M pe3ysbTaT paboThl; 0000IIaTh MHEHHS
HECKOJIbKUX JIFOCH;



e y4YaCTBOBaTh B TPYMIOBBIX (opmax paboTel (00CykneHus, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbDY U UHBIE); BBHIIOIHATH CBOIO YaCTh paOOTHI U KOOPAUHUPOBATH
CBOM JICHCTBHS C APYTMMU YJI€HAMH KOMaHJbl; OLIEHWBATh Ka4eCTBO CBOETO BKJIa/a
B OOmUHA MNPOAYKT MO KPUTEpUsM, CGHOPMYIHMPOBAHHBIM  YYAaCTHUKAMHU
B3aUMO/ICHCTBUS.

3) Vuueepcanvnvie pezynamuenvie Oeticmsus, obecneuugarom @Gopmuposanue

CMbBICIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamMoopranu3anus:

COCTaBJIATH IUIaH, AITOPUTM PEIICHHs 3aJauu, BBIOMpPATh CIOCO0 pEUIeHUs ¢ yU4ETOM
UMEIOIIUXCA  PEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEUICHUH ¢ yu€TOM HOBOM HH(OPMALIHH.

CaMOKOHTpOJIb:

e BJAJETh HAaBBIKAMU I[1O3HABATEIbHOM pPEQIEKCHMH KaK OCO3HAHUS COBEPILAEMBIX
JNEHCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YyJbTaTOB; BIAJETh CIOCOOAMU
CaMOIPOBEPKH, CAMOKOHTPOJI Tpoliecca U pe3yibTaTa pelieHus] MaTeMaTH4ecKon
3aj1auu;

e TPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TpH pEIICHUH 3aJauu,
BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAaHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITh NPUYUHBI
TOCTHKEHHSI WM HEJIOCTIDKCHUS PE3yIbTaTOB NEATEIBHOCTH, HAXOIUTHh OIIMNOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hadajla MaTeMaTHYEeCKOTO aHaIn3a» Ha YPOBHE
cpeaHero oOmiero o0pa3oBaHHMsS JOJDKHO OOECHeYuBaTh JOCTIKCHHUE — CIEAYIOIINX
MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBatTh MOHATHAMHU: PAIMOHAIIBHOE U JICUCTBUTEIBLHOE YMCII0, OOBIKHOBEHHAS U
JeCATUYHAS APOOb, TPOLICHTHI.

Breinmonuate apudmernueckue omnepanuud ¢ palMoHaIbHBIMU W JEHCTBUTEIHHBIMU
YUCIaMH.

BrImonHITh MpUOIMKEHHBIC BBIYHCIICHUS, WCIIONB3Ys MpaBWIa OKPYTJICHUS, JeNaTh
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh MOHSATUSIMU: CTENEHb C IIEJIBIM [OKa3aTesieM; CTaHJaapTHas Qopma
3allUCU  JCHUCTBUTEIBHOTO 4YHUCIA, KOPEHb HATypajJbHOM CTENEHH; UCIOJIb30BaATh



HNOJIXOJAIIYI0 (DOPMY 3allMCH JACUCTBUTEIBHBIX YUCEN JUIS PEIICHUs MPAKTHUECKUX 3a7a4d U
IIPEICTABIICHUS] TaHHBIX.

OnepupoBaTh NOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC MPOU3BOJIBHOIO yIJIa;
UCIIOJIb30BaTh 3aIlMCh IIPOM3BOJIBHOTO yrja 4Yepe3 oOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIUY.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh  NOHATUSIMU:  TOXKIECTBO, YPABHEHWE, HEPABEHCTBO;  LEJIOE,
pallMOHAIBHOE,  MPPALMOHAIBHOE  ypAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPHYECKOE
YPaBHEHHE;

BoimonHsaTeh  npeoOpa3oBaHMsl  TPUTOHOMETPUYECKUX  BBIPOKEHMM U peliaTth
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrmonusaTe npeobpazoBaHus LENbIX, PAllMOHATBHBIX U UPPALMOHAIBHBIX BBIPAKEHUHN
Y pellaTb OCHOBHBIE THIBI LEIbIX, PAUUOHAIBHBIX W HUPPALUOHAIBHBIX YPAaBHEHUU H
HEPaBEHCTB.

[IpuMeHsATh ypaBHEHUSI U HEPABEHCTBA JJI PEUICHUS MAaTeMATUYECKHMX 3a/Ja4 U 3a7ad
U3 pa3IMYHBIX 00JaCTENl HAYKU U pEaJbHOM KU3HU.

MopnenupoBaTh peallbHbIE CUTYyallUd Ha S3bIKE anreOpbl, COCTAaBJIATh BBIPAXKECHHS,
YpaBHEHUS, HEPABEHCTBA II0 YCIOBHMIO 3aJadyM, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM arIapaTa ajareopsbl.

DOyHkuuu U rpapuku

OnepupoBath NOHATUSAMHU: (YHKLUHS, CHOCOOBI 3anaHusd  (QyHKIHH, 0OJacTh
OINpe/CNCHUs U MHOXECTBO 3HaueHUW (yHKUMHU, Tpapuk (PyHKIMH, B3aUMHO OOpaTHbIE
byHKIUU.

OnepupoBaTh MOHATUSMHU: YETHOCTh M HEYETHOCTh (QYHKIUU, HYIH (YHKIHH,
IPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 pelieHUs] ypaBHEHUH.

Crtpouth 1 uynTaTh rpadvKu JUHEHHOW (HYHKIIUU, KBAIPATUYHON (DYHKIIUHU, CTETICHHON
(YHKIMH C LEIbIM TTOKa3aTeJIEM.

Hcnonb3oBaTh rpaguku GyHKIMMA 7151 UCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEN TIPU
pelIeHUN 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB U PEAIbHOM KU3HH; BBIpaXaTh (GopMyIamMu
3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hauana MaTeMaTH4eCcKOro aHajan3a

OmnepupoBaTh MOHATUSMU: MOCIEIOBATEILHOCTD, apU(pMETHUECKAsT U TeOMETpUIecKas
IIPOTPECCHH.

OnepupoBath MNOHATUSAMHU: OECKOHEYHO YOBIBaIOIIas T'€OMETpUYecKas MpOorpeccus,
cymMma O€CKOHEYHO yOBIBAOIICH T€OMETPUIECKON TTPOTPECCHH.

3anaBath NOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOKWCTBA MOCIEIOBATEILHOCTEN U IPOTPECCUN LISl PELICHUS] PEAIBHBIX
3a7a4 NMPUKIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIEpALlMU HaJl MHOXKECTBAMH.



Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONKCAHUS  PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, P PELICHUHU 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB.
OmneprpoBaTh NOHATHIAMU: OIPEIEICHHAE, TEOPEMA, CIEICTBUE, 10KA3aTEILCTBO.

11 KIIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MOHATHUSMU: HATYpAIbHOE, LEJIOE YHCIO; HCIOJIb30BATh IMPU3HAKU
JETUMOCTH LEJIbIX YHCEIl, PA3JI0KEHUE YUCIAa HA ITPOCTHIE MHOKUTEIHN IS PELICHUS 3a4a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM ITOKA3aTEIEM.

OnepupoBath NOHATUSAMHU: JIOTapU(M YUCIA, TECATUYHBIE U HATypaJIbHBIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTENEHW I NpeoOpa30BaHMs BBIPAXKEHUIN; ONEPUPOBAThH
NOHATHSIMU: TIOKA3aTEJIbHOE YPaBHEHUE M HEPABEHCTBO; pEIIATh OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHsaTe npeoOpa3oBaHMsl BBIpaXXEHUM, COAEp)KalIUX JIOTapu(pMbl; OIEPUPOBATH
HNOHATUAMHU: JIOTApU(PMUYECKOE YpaBHEHHE U HEPABEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMH: CHCTEMA JIMHEHHBIX YPAaBHEHUHM U €€ peIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUN JUIA PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTe pemenus npoCTeNINX CUCTEM U COBOKYITHOCTEN PALIMOHAJIBHBIX YPAaBHEHUN
Y HEPABEHCTB.

MopnenupoBaTh pealibHble CUTyallUd Ha S3bIKE anreOpbl, COCTABJIATh BBIPAXKECHMS,
YPABHEHMs, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO 3aJa4M, MCCIENOBATh ITOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BaHNEM ammapara ajreOpsl.

@OyHkuuu U rpapuku

OnepupoBaTh MNOHATUSAMH: MepUoaAUYEcKass (YHKIMS, TPOMEXKYTKM MOHOTOHHOCTHU
(GyHKUIHU, TOYKK SKCTpeMyMa (DYHKIIMHM, HAauOOJIbIIee 1 HauMEHbLIee 3HaUeHUsI (PyHKIIMU Ha
IPOMEXKYTKE; UCIIOJIb30BaTh UX JUIS KCCIe0BaHUS QYHKIMH, 3aJaHHON rpadUKOM.

OnepupoBaTh  MOHATHSAMH: TrpapuKd  NOKa3aTelIbHOM, JIOTapupMUUYECKOH U
TPUTOHOMETPUUECKUX (DYHKIMI; H300paxkaTh MX Ha KOOPJAMHATHOM IUIOCKOCTH H
WCIIOJIB30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxkath Ha KOOPAMHATHOM IIJIOCKOCTH TpauKud JUHEHHBIX YpaBHEHUU W
VCIIOJIB30BaTh UX I PEIIECHUs] CUCTEMBI JIMHEHHBIX YPABHEHUN.

Hcnonp3oBath rpaduku GyHKIUI i1 UCCIEOBAHUS MPOIIECCOB U 3aBHCHUMOCTEH M3
JIPYTUX y4eOHbIX TUCUHUILIUH.

Hauyaja MmaTeMaTH4ecKOro aHajaimsa

OnepupoBaTh TMOHATUSIMHU: HENpepbhIBHAs  (QYHKIUS; NPOM3BOAHAS  (YHKIUH;
UCITIOJIb30BATh TEOMETPUICCKUN U (PU3UUECKUI CMBICI TTPOU3BOTHOMN TS PEIICHUS 3a/1a4.



Haxonuthe mpou3BOHBIE 3JE€MEHTAPHBIX (YHKIHMA, BBIYACISATH MPOU3BOIHBIC CYMMBI,
MIPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcmonp30BaTh MPOM3BOIHYIO JUIsI HWCCIAEAOBaHHWS (YHKIMM HAa MOHOTOHHOCTh U
OKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl HCCICIOBAHUS K TIOCTPOCHHUIO IpadUKOB.

Hcnonp30BaTh MPOU3BOAHYIO I HAXO0XKICHUS HAWIYYIIErO PEUICHUS B MPUKIIAIHBIX,
B TOM YHCJI€ COLIMATbHO-93KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMH: TIEPBOOOpA3HAS U MHTETPAN, TOHUMATh T€OMETPUUCCKUN U
dbuznYecKuit CMBICT HHTETpaa.

Haxogute mepBOOOpa3HbIe JIIEMEHTAapHBIX (YHKIWN; BBYUCIATH WMHTETPANT TI0
dbopmyne Herorona—JleriOHuiia.

Pemares mnpukiamHple 3a7add, B TOM YHCIE COIHMAIBHO-DKOHOMHUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaIHN3a.

10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOUYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHU M CICACTBUS W3 HHUX TMPH PEIICHUU
reOMETPUYECKUX 3aJ1ay.

OnepupoBaTh MOHITUSAMHU: MAPAUIETBHOCTh W TMEPIEHIUKYISIPHOCTh TNPSIMBIX U
IIJIOCKOCTEN.

KnaccudummpoBats B3anMHOE pacIiooKeHNE MPSMBIX U TIJIOCKOCTEH B IPOCTPAHCTRBE.

OnepupoBaTh TOHATUSMHU: JABYTPaHHBIM yroy, TpPaHU JABYTpaHHOTO yria, pedpo
JIBYTPAHHOTO yTJja; JMHEWHBINA yroJ JBYTPAHHOIO yTIia; TpaaycHas Mepa JBYTPaHHOTO yria.

OnepupoBath MOHATUSIMHU: MHOTOTPAHHUK, BBIMTYKJIBIM U HEBBITYKIIBII MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIHHBIA MHOTOTPAHHHUK.

Pacro3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MTMpaMHU/IA; TPU3MA, PSIMOYTOTHHBIN
napasuiesienurnes, Kyo).

KnaccudunmpoBarb MHOTOTpaHHHKH, BbIOMpas OCHOBaHUS i KJIacCU(PUKAIIUU
(BBIMMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHHWKH; TPAaBWIbHBIE MHOTOTPAaHHUKH, NPSIMBIC H
HAKJIOHHBIC TTPU3MBI, TTAPAJIJICIICTIUIICIB ).

OnepupoBaTh MOHATUSIMHU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh ceueHUs MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHITH (BBIHOCHBIC)
TJIOCKUE YePTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HAXOXKICHHUE TEOMETPUYCCKHUX BEIMYMH 10 oOpasmaMm WId
QITOpUTMaM, TIPUMEHSSI M3BECTHBIC AHAIIMTUYECKUE METONBI MPU PEIICHUU CTaHIapTHBIX
MaTEeMaTUYECKHUX 3a7a4 Ha BBIYHMCIICHUE PACCTOSHUN MEXIY ABYMS TOYKAMU, OT TOYKH JI0
PSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEITUBAIOIINMHUCS TPSIMBIMHU.

Pemate 3amaum Ha HAXOXKICHUE TEOMETPUYCCKHUX BEIMYMH 10 oOpasmaMm WIH
aNTOPUTMaM, TIPUMEHSST M3BECTHBIC AHAIIMTUYCCKUE METOMBI MU PEIICHWH CTaHIapTHBIX
MaTEMaTUYECKUX 3a7a4 Ha BBIYUCIICHHE YTIJIOB MEXIY CKPENIMBAIOIIMMHUCS TPSIMBIMH,
MEXIy MPSMOM M TNIOCKOCTHIO, MK IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Beraucisate 006EMBI 1 TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, TUpaMuIa)
C TpuMeHeHHueM (OpMYII; BBIUMCIATH COOTHOIIECHUS MEXKIY TUIOMIAJSMU TTOBEPXHOCTEH,
00BbEéMaMu TOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh M IIOCKOCTh
CUMMETPUH; TIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekars, npeoOpa3oBbIBATh M WHTEPHPETHPOBATH  HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTYpax, MPEICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

[TpumensaTh TeoMeTpuueckue GakThl IS PEIIeHUS CTEPEOMETPUYECKHX —3ajad,
MIPEIIOJIarafoIUX HECKOIBKO IIIaroB PEIICHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3aJaHbl B SIBHOM
dbopwme.

[IpumeHsTh TpocTeHIe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI TIPY PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[IpuBoaUTH TpPUMEpPHl MATEeMATHYECKHX 3aKOHOMEPHOCTEW B TPUPOJE W >KU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHSATh TOyYCHHBIC 3HAHUS Ha TPAKTUKE: aHATM3UPOBATh PeabHBIC CUTYaIlud U
NPUMEHATh HW3Y4YEHHBIC TIOHATHS B TMPOIECCE TIOWCKAa PEIICHUS MaTeMaTHYeCKU
chopMyTUpOBaHHOU MPOOJIEMBI, MOACIIUPOBATh PEANbHBIC CHTYAIlMH Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJICIIU C UCTIOIH30BAHUEM I'€OMETPUUECKUX MOHATUNA U TEOPEM,
anmapara anreOpbl; peliaTh MpPaKkTUYECKUE 3aJaud, CBA3aHHBIE C HAXOXKJICHHUEM
F€OMETPUYCCKUX BEITUIHH.

11 KIIACC

OnepupoBaTh  TOHATUSAMHU:  [WJIWHAPUYECKAs  IMOBEPXHOCTh,  OOpasyrolue
WIMHAPUYECKON TOBEPXHOCTH; IWJIMHJIpP, KOHHMYECKas TIOBEPXHOCTb, 0Opasyrouue
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue cepbl U MIOCKOCTH.

OmneprpoBaTh NOHATUSMU: 1IAPOBOI CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CEIMEHTA;
IIApOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA IIIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Brerancnsate 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH TEN BpallleHusl, TCOMETPHUYECKHUX TEJ C
npuMeHeHueM HopMyII.

OnepupoBaTh NOHITHSIMHU: MHOTOTPAaHHUK, BIUCAHHBIN B chepy M OMUCAHHBIN OKOJIO
ctepsl; cdepa, BrcaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

BbraucnsTe COOTHOUICHHSI MEXKIY IUIOLIASMU MMOBEPXHOCTEH U 00BEMAMH MOJOOHBIX
TeJl.

N300paxaTh m3ydaeMble (UTYpPBI OT PYKH W C MPUMEHEHUEM MPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATh (BRIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJI BPAIICHHU.



N3Bnekars, UHTEPIIPETHPOBATh M NIpeoOpa3oBbiBaTh  HHGOPMAIUIO 0
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKax U PUCYHKAX.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BBIMONMHATE JIEHCTBHUS CIIOKEHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB M YMHOXKECHUS
BEKTOpa Ha YHCIIO0, OOBACHAThH, KAKUMH CBOMCTBAMHU OHU 00JIaAaIO0T.

[TpuMeHsATh paBUIIO MapalIeIenuIea.

OmneprpoBaTh MOHATUSMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJl MEXAY BEKTOPaMH, CKaJSIPHOE
IPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI.

HaxonuTe cymMMy BEKTOPOB U MPOU3BEIACHHE BEKTOpa HA YHCIO, YIOJd MEXKAy
BEKTOpPAMHU, CKAJSIPHOE NMPOU3BEACHHE, PACKIaAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3aaBath IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensaTs reoMerpuueckue (akThl Ui pPEIIEHUS CTEPEOMETPUYECKHX 3ajad,
MPENOIaraloIuX HECKOIBKO IIaroB PEIIeHUs, €CIH YCIOBHs MPUMEHEHHS 3aJaHbl B IBHOM
dbopwme.

Pemare mpocrteifiime TreoMeTpUuYecKWe 3aJadyd  Ha [PUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemarp 3agaun Ha J10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUN U HaXOXICHUE
T€OMETPUUECKUX BEIMYMH MO 00pa3llaM WM aJrOpUTMaM, MPUMEHSST U3BECTHBIE METOMbI
IIPU PEIICHUHU CTAHIAPTHBIX MaTEMAaTHIECKHUX 3a]1a4.

[TpumeHsTh MpocTeINe MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPY PEILICHUU CTEPEOMETPUUECKUX 3aau.

[TpuBoauTH TpUMEPHl MATEMAaTUYECKMX 3aKOHOMEPHOCTEH B MPHUPOAEC M IKU3HH,
pacrno3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[TpuMeHsTh MoNTydYeHHbIE 3HAHUS Ha TPAKTHKE: aHATM3UPOBATh PeabHbIE CUTYallud U
OPUMEHATh HW3Y4YEHHbIE TIOHATUS B IIpolleCCE€ TOMCKA pEHIeHHs MAaTeMaTH4eCKH
chOpMyJIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIE CUTYallUU Ha S3bIKE T€OMETPUH,
MCCIIEIOBATh MOCTPOCHHBIE MOJICTH C HCIIOIH30BAaHHEM T'€OMETPUIECKHIX MTOHITHIA U TEOPEM,
anmapata anreOppl; pemaTh MpPAKTUYECKUE 3aJadud, CBsI3aHHBIE C HAXOXKICHUEM
T€OMETPUUYECKUX BEINYHH.

10 KJIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh TOHATHSAMHU: CpelHEe apuPMETHYECKOe, MeauaHa, HaubOobIIee,
HaWMEHbIIEE 3HAUCHHUE, pa3MaX MACCUBA YUCJIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSIMH: CIyYalWHBINA SKCIIEPUMEHT (OMBIT) U CIIy9ailHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIN UCXO]T) CIYYaitHOTO OMBITa; HAXOIUTh BEPOSITHOCTH
B ONbITaX C PABHOBO3MOXXHBIMU CIyYalHBIMU COOBITHSIMHM, HAxXOJWTh M CpPaBHUBATH
BEPOSITHOCTU COOBITUI B M3YUEHHBIX CITyYalHBIX SKCIIEPUMEHTAX.



Haxomute u ¢opMynupoBath COOBITHS: TIepecedueHre W OOBEAUHEHUE JaHHBIX
COOBITUI, COOBITHE, MPOTHUBOMOJIOKHOE AAHHOMY COOBITHIO; MOJB30BATHCS TUarpaMMaMu
Diinepa u GopMyIoi coKeHUs BEPOATHOCTEN MIPH PEIICHUH 3ajad.

OmneprpoBaTh MOHATUSMU: YCIIOBHAsl BEPOSITHOCTh, HE3aBUCUMBIE COOBITUS; HAXOIUTh
BEPOSITHOCTH C TIOMOIIBIO MPaBUIa YMHOXKEHUS, C TOMOIIBIO JepeBa CIy4aifHOTO OIbITA.

[TpuMeHsITh KOMOMHATOPHOE TPABUIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.

OmnepupoBaTh MOHATUSMU: UCIIBITAHUE, HE3aBUCUMbBIC HUCIIBITAHUSA, CEPUS UCIBITAHUH,
ycIrex M HeyjAaya; HaXOIUTh BEPOSTHOCTH COOBITHI B CEpUHM HE3aBHUCHMBIX HCIBITAaHHNA 10
HIEPBOTO yCIIeXa; HAXOAUTh BEPOSTHOCTH COOBITUI B cCepuM UCTIbITaHUi bepHyu.

OmnepupoBaTh MOHATHAMM: CllydailHas BEJIUYMHA, pACIpeiesieHUE BEPOSTHOCTEH,
Jauarpamma pacrpe/ieieHHs.

11 KIIACC

CpaBHUBATH BEPOSATHOCTU 3HAYEHUU CIYYaMHOM BEJIMYMHBI 110 PACIPEAECICHUIO WIH C
IIOMOLIBIO TUATPAMM.

OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO OXXHWJIAHWS;, MPUBOAUTH IPUMEPBI, Kak
IIPUMEHSIETCSA MATEMAaTUYECKOE OKHUIAHUE CIIyYalHON BEJIMYHMHBI HAXOAUTh MATEMATHYECKOE
O’KHJIaHUE 110 TaHHOMY PaCIpECIICHHUIO.

HmeTh npeacTaBieHue o0 3aKOHE OOJIBbIINUX YHCE.

HMeTts npeacTaBiIeHre 0 HOPMaJIbHOM PAaCIPENCIICHUM.



AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

10 KIIACC
Koan4yecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl KoHTpoabHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
MHoOkecTBa pallMOHAJIbHBIX U JEHCTBUTEIBHBIX bubsmorexa LIOK
1 14 1 https://m.edsoo.ru/7f4131ce
yucen. PanrionanbHble ypaBHEHHS M HEPaBEHCTBA
bu6mmoreka [IOK
2 Oynknun 1 rpadukn. CTeneHb C MeIbIM MTOKa3aTeIeM 6 https://m.edso00.ru/7f4131ce
3 ApudpmeTnueckuilt KOpeHb N—O CTENEeHH. 18 1 bubmuorexa IOK
HppaumnoHanbHble ypaBHEHNS M HEPABEHCTBA https://m.edsoo.ru/7f4131ce
bu6nmoreka [JOK
®opMyIbl TPUTOHOMETPUH. TpUTrOHOMETpUYECKHE
4 PAYIBLED P P 22 1 https://m.edsoo.ru/7f4131ce
ypaBHEHUS
bu6mmoreka [JOK
5 [TocnenoBarenbHOCTH M MPOrPECCUN 5 https://m.edso00.ru/7f4131ce
bu6mmorexa [IOK
6 [ToBTOpeHMEe, 06001IeHNE, cCCTEeMaTH3allusl 3HAHUN 3 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (undposbie)
pa3aeyioB M TeM Konrpoabnbsie IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMbl padoTshI padoTbI
pecypcbl
CreneHs ¢ bu6nmoreka [IOK
panoHaIbHBIM https://m.edsoo.ru/7f4131ce
1 MOKa3aTeseM. 12 1
[TokazarenpHast PyHKIIHS.
[TokazarenbHbIE
ypaBHEHUS U HEPaBEHCTBA
Jlorapudmuyeckas bubmmoreka [JOK
5 byHKIHUSA. 12 https://m.edsoo.ru/7f4131ce
Jlorapudmuueckue
yYpaBHEHUS U HEPABEHCTBA
Tpuronomerpudeckue bubnnoreka [JOK
3 GbyHKINU U UX TpaduKy. 9 1 https://m.edsoo.ru/7f4131ce
Tpuronomerpuueckue
HEpPaBEHCTBA
[IpousBogHas. bu6nmorexa LIOK
4 [IpumeHenue 24 1 https://m.edsoo.ru/7f4131ce
MPOU3BOAHOMN
VHTerpan u ero bubmuoreka [{OK
5 9 -
MpHMeHEHH s https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
6 Cucremsl ypaBHEHHI 12 1 https://m.edsoo.ru/7f4131ce
. HarypasnbHble 1 1IeIbie 6 brbsmorexa LIOK
— https://m.edsoo.ru/7f4131ce
8 [TosTOpeHue, 06001IeHNE, 18 5 Bubmmorexa [IOK
CHCTEMATH3AIHAA 3HAHMH https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO 102 6 0
YACOB I1O ITPOIT'PAMME
I'EOMETPUS
10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgposbie)
pa3aeiioB U TeM Konrtpoabnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
BBejcHHME B bubmuoreka [{OK
1 10 :
CTEPEOMETPHIO https://m.edsoo.ru/7f4131ce
2 [IpsiMbIe U TUTOCKOCTH B 12 1 bubnuotexa [JOK
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MIPOCTPAHCTBE. https://m.edsoo.ru/7f4131ce
[TapannenbHOCTh NPSIMBIX
U IUIOCKOCTEHN
[MepreHANKYIAPHOCTh 12 Bubmuorexa IIOK
MPAMBIX 1 TTOCKOCTEIt https://m.edsoo.ru/7f4131ce
VTIbl M@K TPSIMBIMH U 10 1 Bubmuorexa IIOK
TOCKOCTSIMHU https://m.edsoo.ru/7f4131ce
bu6nmoreka [IOK
MuororpanHuky 11 1 https://m.edsoo.ru/7f4131ce
O6BEMBI o . bu6nmoreka [IOK
MHOTOTPAHHHKOB https://m.edsoo.ru/7f4131ce
[ToBTOpEHUE: CEUEHMUS, 4 1 Bub6morexa [HOK
PACCTOSIHHS 1 YIITBI https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 [TIPOIT'PAMME
11 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBanue
Ne (m¢poBbIie)
pa3/ieioB M TeM KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBarte/ibHbIE
NMPOrpaMMbl padoThI padoTbI
pecypcbl
bu6nmorexa LIOK
Tena Bpamenus 12 https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
O0némpl Te 5 1 https://m.edsoo.ru/7f4131ce
BekTopsl u bubmmnoreka HOK
KOOpJIUHATHI B 10 1 https://m.edsoo.ru/7f4131ce
MPOCTPAHCTBE
[ToBTOpEHME, bu6nmorexa LIOK
00o001enue, 7 1 https://m.edsoo.ru/7f4131ce
CHUCTeMaTH3aIUs
3HaHUH
BIIEE KOJIMYECTB
OBII O ¢TBO 34 3 0

YACOB I10 ITPOTPAMME
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BEPOATHOCTDb U CTATUCTHUKA

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbre)
pa3ejioB U TeM KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpaMMbI padoThI padoTbI
pecypcsl
[IpencraBnenue naHHbIX Bubmuoteka [JOK
1 Y omucaTebHas 4 https://m.edsoo.ru/7f4131ce
CTaTUCTUKA
Crny4daiiHble OIBITHI bubnmoreka [JOK
CIIy9aiiHbIE COOBITHS, https://m.edsoo.ru/7f4131ce
5 OIBITHI C 3 1
PaBHOBO3MOKHBIMU
3JI€MEHTapHBIMU
HCXO0JIaMU
Omneparuu Haf bubmmoreka [JOK
3 COOBITUSIMH, CIIOJKEHHUE 3 https://m.edsoo.ru/7f4131ce
BEPOATHOCTEH
VYciioBHas BEpOSATHOCTb, bubmmoreka [JOK
JIEPEBO CIYYANHOTO https://m.edsoo.ru/7f4131ce
4 orbITa, (hopmyIna MmoHON 6 1
BEPOSITHOCTH U
HE3aBHCHUMOCTh COOBITUH
IeMeHThI bubmmoteka IIOK
5) 4 -
KOMGHHATOPHKH https://m.edsoo.ru/7f4131ce
Cepun bubmuoreka [IOK
6 MOCJIeIOBATENBHBIX 3 1 https://m.edsoo.ru/7f4131ce
HUCTIBITAHU N
7 CiyyaiiHble BEJTMYUHBI U 6 bubnmoreka [IOK
pactpeieNenus https://m.edsoo.ru/7f4131ce
OGob1eHNMe 1 bubmuoreka [{OK
8 5 1 :
CHCTeMATH3aIis SHAHHI https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO 34 ) )
YACOB I10 [TIPOT'PAMME
11 KJIACC
KoumnuectBo yacos JJIeKTPOHHBIE
HaumenoBanue
Ne (uu¢posbie)
pa3esioB H TeM Konrtpoabnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpaMMblI padoThI padoThI
pecypcsl
1 MaremaTtnueckoe 4 bubmuoreka [JOK



https://m.edsoo.ru/7f4131ce
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OKHMJIaHHUE CITy4aiHOM https://m.edsoo.ru/7f4131ce
BEITUYUHBI
Hucnepcus u bubmuoreka [JOK

5 CTaHJIAPTHOE 4 https://m.edsoo.ru/7f4131ce
OTKJIOHCHME CIIy4alHOU
BEITUYUHBI

bubmuoreka [JOK

3 3axoH Gobuux HHCeN 3 https://m.edsoo.ru/7f4131ce
HenpepriBHbie bubmuorexa [JOK

4 CIy4alHbIC BEITMYUHBI 2 https://m.edsoo.ru/7f4131ce
(pactipenenenusi)
HopmansHoe bu6mmoreka [IOK

5 2 .
pacrpeieNeHus https://m.edsoo.ru/7f4131ce
[ToBTOpEHue, bubnnorexa [JOK

6 o0o001IeHne U 19 https://m.edsoo.ru/7f4131ce
cHUCTEMaTH3aIus
3HAHUM

OBIIEE KOJIMYECTBO 34

YACOB 110 [IPOTPAMME
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YYEBHO-METOJINUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* MaTeMaruka: anredpa v Hadajla MaTEMaTUYECKOr0 aHaau3a, reomerpus. ['eomerpus,
10-11 xmaccwr/ Aranacsu JI.C., byty3os B.®., Kagomiies C.b. u npyrue, AknronepHoe
obmectBo «M3natenbpcTBo «IIpocBemenne»

» Maremarunka: ainreOpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TeoMeTpus. Anredpa u
Hadaja MaTeMaTnaeckoro anainmsa, 10-11 knaccel/ Aimumos 1L A., Konsarua FO.M., TkaueBa
M.B. u apyrue, Akinonepraoe obmectBo «M3aatenbctBo «IIpocBemienner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. Anre0Opa 1 Havasia MaTeMaTUYECKOTo aHaiau3a. Meronuueckue pekoMmenaanuu. 10-
11 xmaccel: yaebHOE mocodue fiyist obmeoopaszoBar. Opranuzanuii / H.E.denopoga,
M.B.TkaueBa. U3narensctBo «IIpocBemenue»

. Anre0Opa 1 Hadajla MaTEMaTHYECKOTO aHaau3a. JIMIaKkTHIeCKne MaTEPHaITbI K
yueOHuky lI.A.AnmumoBa u apyrux. 10-11 kmaccel: yuebHOe nocodue s o0meoOpa3oBar.
Opranuzanuii / M.U [llabynun, H.E.®enoposa, M.B.TkaueBa. MU3natensctBo «IIpocBeiieHne»

. ['eometpus: munaktrnaeckue matepuans ans 10 k. / B.I'. 3us, B.M. Meiinep. - M.:
[IpocBenienue.

. ['eomerpusi: nuunaktudyeckue matepuansl A 11 ki / b.I'. 3us, B.M. Meiinep. - M.:
[IpocBenienue.

. N3ydenue reometpun B 10—11 knaccax: METOIUYECKUE PEKOMEHAAIIMM, KHUTA JIJIS

yuutens./ JI.C.AtanacsH, B.®.byry3oB.- M.: [IpocBemienue.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Enunas xomteknus mudpoBbix oOpa3oBarenbHbIX pecypcoB(school-collection.edu.ru);
2. Poccuiickas anekTponHas mkoia(resh.edu.ru);

3. infourok.ru,

4. uchi.ru,

5. math5- vpr.sdamgia.ru.

6. https://vpr.sdamgia.ru.

7. https://uztest.ru.

8. bubmmoteka LIOK (https://m.edsoo.ru/f2a0cc0c)


https://m.edsoo.ru/f2a0cc0c







