MUHUCTEPCTBO NPOCBEIEHUS] POCCUIICKOI ®EJEPALIUN

Munucreperso odpazopanuss Camapckoii ods1acTu
IOro-BocTo4Hoe ynpasJieHne

I'BOY COILI c.IletpoBka
[ PACCMOTPEHO [TPOBEPEHO YTBEPAEHO
[ MO yynTenei Jamecturens aupextopa no YBP | Japextop [
ECTECTREHHOHAYUHOTO IHKENA -
- Augpesnon C.B L Nyropa Hd. | _— £5¢) _ MMannoma HA.
[potoxon Nel | INprxa: NaB2-0]]
| oT «28» aBrycra 2025 1. «29% asrycra 2025 . ot «29» asrycra 2025r.
DN: C=RU,
OU=[upekTop,
L 0=rBOY COL c.
N i, ] MeTtpoBka,
PABOYAJ ITPOTPAMMA | M L CN=Maenoea Hatanbs
¢ 3|_| |%  AnekcaHapoBHa,
LY ___-" & E=pavnatalex.pavlova@
0a30BOro U3y4eHUs MpeaMeTa "’ yandexnu
1‘|| LA OcHoBaHue: s
Fa Y noaresepXxagato aToT
«MATEMATHUKA» [IOKyMEHT cBoeli
yaocToBepsitoLLen
NoANUCbIO
(10-11 xmaccer) [laTa: 2025-10-24 16:
35:31

y4eOHBIN npeaMeT «Anredpa u Hayajga MaTeMaTHUeCKOro aHayin3a. ba3oBblil ypoBeHb»
(ID 6662659);
yuebOHbIi npeamet «I'eometpusi. ba3oBelil ypoBeHb»
(ID 6662853);
yueOHbIN peameT «BeposTHOCTB U cTaTucTHKa. ba3oBbli ypoBEHbY

(ID 6663344)

c.IferpoBka 2025



MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMmma yuebHOTro Kypca «Anredpa u Hayajga MaTeMaTHIECKOTO
aHanu3a» 0a3oBoro ypoBHs st oOywarommxcsi 10 —11 kmaccoB pa3paboraHa Ha
ocHoBe DerepaabHOr0 TOCYIapCTBEHHOI0 00Pa30BaTEIbHOTO CTaHIAPTa CPEIHETO
oOumiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbSABISEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHMIO, W TPAIUIMM POCCUHCKOIO
oOpazoBanus. Peanuzanus mporpaMMbl OOECHEUMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIETCHIIMSIMH, COCTaBIISIOIIMMU OCHOBY JJII CAMOPA3BUTHUSA U HEMPEPHIBHOTO
00pa3zoBaHusl, LEIOCTHOCTh OOLIEKYIbTYPHOTO, TIMYHOCTHOTO U MTO3HABATEIHHOTO
Pa3BUTUSA JTUIHOCTH 00YUAIOIITIXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTUYECKOTO aHaIM3a» SIBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B MPOTrpamMMe CTapIIed IIKOJbI, MOCKOJbKY, C OJHOMN
CTOpPOHBI, OH 00ecle4YnBaeT HHCTPYMEHTaJIbHYI0 0a3y Hjs H3y4deHHs BcCeX
€CTeCTBEHHO-HAYYHBIX KYpPCOB, a C JIPYTroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
aOCTpakTHOE MBIIUICHHE Yy4YalluXcsi Ha YpOBHE, HEOOXOAMMOM JJsi OCBOCHUS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HMCTOPHUM, CJIOBECHOCTH. B pamkax
TAHHOTO Kypca ydYalluecsl OBJIAZICBAIOT YHHBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMyJTUpPYET CBOM JOCTHKEHUSI B MaTeMaTHUeCcKoi (opme.

Kypc anreOpb! 1 Hauaa MaTeMaTHYECKOTO aHAJIN3a 3aKJIaIbIBAET OCHOBY IS
YCHEUIHOTO OBJAJCHUS 3aKOHAMHM (U3UKH, XUMHUHU, OHOJOTHH, MOHUMAaHUS
OCHOBHBIX TEHJEHIMH OSKOHOMHKHM U OOIIECTBEHHOM >KM3HU, TO3BOJISET
OPHEHTUPOBATHCSI B COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B IOBCEJHEBHOM JKM3HHU. B TOXe BpeMs OBIaJeHUE
aOCTpakTHBIMM M JIOTHYECKH CTPOTUMH MaTEMaTHUYECKUMH KOHCTPYKLHUSIMU
pa3BUBAaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HWCTUHHOCTH
YTBEP>KIACHHSI, HCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIIHIO, a0CTparupoBaHue 1
aHaJIOTHIo, (pOpMUPYET KpeaTUBHOE M KPUTHUUECKOE MbIIIIeHHEe. B xone n3yueHus
anreOppl M HauyaJl MaTeMaTHYEeCKOro aHaliW3a B CTaplield IIKOJE Yydalluecs
MOJy4aloT HOBBIA OMBIT PEUICHUS TMPUKIAJAHBIX 3a/ad, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTEeMaTHUYECKUX MOJENe peaqbHBIX CHUTYallMil W MHTEpIpeTaluu
NOJyYEHHBIX  PEIIEHUH, 3HAKOMATCA C  [pUMEpaMH  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEl B MpHUpPOJE, HAyKe U B MCKYCCTBE, C BbLIAIOIIMMHUCS
MaTeMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc oOnamaer 3HAYMTENHHBIM BOCHHUTATEIBHBIM MOTEHIMATIOM, KOTOPBIH
peanu3yercs Kak uyepe3 yueOHbI MaTepual, CIoCOOCTBYIOUIMM (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK W 4Yepe3 cneuuuky ydeOHOH AesITeIbHOCTH,



TpeOytomieit CaMOCTOSITEJILHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIIBHON
KOHLICHTPAalMi BHUMAHHUs U OTBETCTBEHHOCTH 32 IOJy4YEHHBIN pe3yJIbTarT.

B ocnoBe wmeromuku oOydeHus anreOpe M HayajlaM MaTeMaTH4EeCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIUI O0yUYEHUSI.

CrpykTypa Kypca «Anredpa v Hayaia MaTeMaTH4eCKOro aHaJIn3ay BKIIIOYAET
CIIEAYIOIIUE COACPKATEIbHO-METOANYECKAE JMHUM: «YUucna M BBIYUCICHUS,
«Dynkuun U rpadpukuw», «YpaBHeHMs U HepaBeHCTBa», «Hauwama
MaTeMaTU4YECKOro aHanusza», «MHo)kecTBa W JIOTMKa». Bce OCHOBHBbIE
COJIEPKATEIIbHO-METOAMYECKUE JIMHUM H3Y4aroTCs Ha IPOTSHKEHMM JBYX JIET
oOy4eHHs] B CTapuIed IIKOJIe, €CTECTBEHHO IOMOJHAS IPYr ApPyra U MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIM Kypc  SBIISIETCSA
UHTETPaTUBHBIM, IIOCKOJIbKY OOBbeIuHseT B cede coaepkKaHHe HECKOJIbKHUX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXecTB M Ap. Ilo mepe TOoro kak ydaiuecss OBJaJeBaOT BcE Oolee
HIMPOKUM MaTeMaTHUYECKUM anmnapaTroM, y HUX MOclIeA0BaTeIbHO (hopMHUpYyeTCs U
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATUYECKYIO MOJEIb pPeaJbHOU
CUTyalluu, NPUMEHSTh 3HAHUS, IMOJyYCHHbIE B Kypce «Anredpa u Havana
MaTEMaTHYECKOI 0 aHAJIN3a», IJIsl PEUIEHUs] CaMOCTOSTENbHO CPOPMYINPOBAHHON
MaTEeMaTUYECKOM 3a/1a4H, a 3aT€M MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3ysIbTaT.

CopepxxarenpbHO-MeTOAMYECKas JUHUSA «YUucna W BBIYKMCICHHS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB HCIOIb30BAaHUS JICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAayaTO B OCHOBHOM ImKojie. B crapmieil mkone ocoboe BHUMaHHUE YJIEIACTCS
(OpPMUPOBAHNIO TPOYHBIX BBIYMCIUTEIIBHBIX HABBIKOB, BKJIOYAIOIIMX B ce0s
UCIOJB30BaHUE PA3IMYHBIX (OPM 3amUCH JCHCTBUTEIBHOTO 4YMCIA, YMEHHE
pPAllMOHAJIBHO BBINOJIHATh JEHUCTBUSA C HUMH, JAENAaThb IPUKUAKY, OLIEHHUBATH
pesynbrar. OOyuaroniyecss MOMy4YaloT HABBIKM NPUOIMKEHHBIX BBIYHCICHUM,
BBIMIOJIHEHMSI JEHUCTBUM C YHUCJIAaMM, 3allMCAaHHBIMU B CTaHAApTHOW (¢opMe,
VCITOJIB30BAHUSI MAaTEMATHYECKUX KOHCTAHT, OLICHUBAHMSI YACIOBBIX BBIPAKCHUIA.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEAIU3YETCS HA TNPOTSIKEHUHM BCErO
oOyueHusi B CTaplIedl IIKOJIe, TMOCKOJBbKY B KaXJOM pasjeie MporpamMmbl
PEeyCMOTPEHO pelIeHHEe COOTBETCTBYIOMIMX 3amad. OOydarommuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJAMM PEUICHUS LEJbIX, PalUOHAIBHBIX, HPPAlMOHAIBHBIX,
NOKAa3aTeNbHbIX, JIOTAPUPMUUECKMX M  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucteM. [lorydeHHbIe yMEHNs UCTIONIB3YOTCS IIPU UCCIEN0BAHUN
(GyHKLIMI C¢ TOMOIIBIO MPOU3BOJHOM, PEIICHUM MPUKIAIHBIX 3a/ad W 3aJad Ha
HaxXOoXJE€HWE HaumOOJbIIMX W HAaUMEHbUIMX 3HaueHuM ¢yHkuuu. JlaHHas
coJepKaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (opMHpOBaHHE YMEHUH
BBINOJHATh pacuy€Tbl 1Mo ¢GopMysaM, HpeoOpa3oBaHuUsl IEJbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, A TAKKE BBIPAKECHUU,



coJiep Kalux cTeneHu u jorapudmbl. brarogapst usydeHuro anreOpanyeckoro
Marepuajia [POUCXOJUT  JaJbHEWIEe  Pa3BUTHUE  AJTOPUTMHUYECKOrO U
a0CTPAaKTHOTO MBIIUICHUS Yy4aluxcs, (OPMHUPYIOTCS HABBIKM JIEIYKTUBHBIX
paccyxaeHuil, pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  MPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEM B BHUJE PaBEHCTB M HEpaBEHCTB. Auredpa
npemaraeT d(PQGEeKTUBHbIE MHCTPYMEHTHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1ay, HAIJISIAHO JIEMOHCTPUPYET CBOUM BO3MOKHOCTH Kak
S3bIKa HAYKH.

CopepxxarenbHo-MeTOquYecKasd JUHUA «DyHKIMM U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMU JIUHUSMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBbICIIE 33JIaET
MOCJIEA0BATEILHOCTD W3YUYCHHUS Marepuarna. N3yuenune CTEIICHHOM,
N0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOWCTB
U rpaduKoB, HUCMOJIb30BaHME (DYHKIMN NOJis pelIeHUs 3aJad U3 APYrux ydeOHbIX
MIPEAMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAIIU30M,
TaK U C pelIeHWeM ypaBHEHUN W HepaBeHCTB. [lpu 3TOM OoOJbIIOE BHUMaHUE
yaensercss (pOopMUPOBaHUIO yMEHHUS BhIpaKaTh (OpPMyJaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMA BEJIMYMHAMHU, HCCIEIOBATh MOJNy4YCHHBbIC (YHKIMH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi coJiepKaTeIbHON JUHUU HAIlCJIeH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, IIO3BOJISIFOIIMX BBIpaXKaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznu4yHOi (hopMme: aHAIMTHYECKOW, Tpaduueckol U cioBecHoW. Ero m3ydenue
CHOCOOCTBYET pa3BUTHUIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHHS «Havaia MareMaTHYecKOro aHajau3a» IO3BOJISET
CYLIECTBEHHO PAaCIIMPUTh KPyr KaK MaTEMaTHYECKHX, TaK W MPUKIAIHBIX 3aJ1ad,
JOCTYITHBIX 00YYaIOINUMCsI, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTD UCCIEI0BATh
CTpouTh Tpapuku (PYHKIUH, ONpEAeNsITh WX HAWOONBIINE W HANMCHBIIHEC
3HAYEHMSI, BBIYUCIATH MIomaaun Guryp u oOBEMBI Tell, HAXOAUTh CKOPOCTU M
YCKOpEHHsI TporieccoB. JlaHHas coaepkaTeiabHas JHUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TMOCTPOEHUS MAaTeMaTHYECKUX MOJCNIEeH pealbHbIX CUTYyallHi,
HaXO0XXJICHUSI HAWJTyYIlIETO PEIICHUs B MPUKIAJAHBIX, B TOM YHCJIE COLHAIBHO-
PKOHOMHUYECKHUX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHYECKOIO aHaJIn3a
CIOCOOCTBYET pa3BUTHIO A0CTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIJICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B Hayke, TEXHUKE U HcKyccrBe. OOyyaromuecss y3HAIOT O
BBIJIAIONINXCST pe3yJibTaTaX, IMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU Kak
HayKH, U UX aBTOPAX.

ConepxkaTenbHO-MeToAnYeCKast JIMHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
MOCBSIIIEHA  BJEMEHTaM TEOPUU  MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTUKW W MPeIJiararoT



HanOoJIee YHUBEPCATbHBIN A3BIK, OOBEAUHSIONINNA BCE Pa3/ieNbl MATEMATHKHU U €€
MPWIOKEHUN, OHU CBS3BIBAIOT Pa3HbIE MATEeMAaTHYECKUE AUCIUIUIMHBI B €IHMHOE
nenoe. [loaToMy BakHO JaTh BO3MOKHOCTH HIKOJIBHUKY TMOHHMATh TEOPETHKO-
MHO>KECTBEHHBIM SI3BIK COBPEMEHHOW MaTeMAaTHKH M HCIIOJIb30BaTh €ro s
BBIPKCHHSI CBOMX MBICIICH.

B kypce «Ainrebpa um Havasa MaTEMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE€ IPU3BAHbBI
chOpMHPOBATh HaBBIKM TIOCTPOCHUS MOJIeTICH PEATbHBIX CUTYAIIUHA, UCCICT0OBAHMS
ITHX MOJIENICH C TOMOIIBIO amnmapara ajaredpbl U MaTeMaTUYECKOTO aHaau3a |
WHTEPIPETAMKA TTOYYECHHBIX PE3yJIbTaTOB. TakuWe 3alaHus BIUICTCHBI B KaXIbIH
U3 pa3ieJIOB MPOTPaMMBbl, TOCKOJIBKY BECh MaTepHa Kypca IMTUPOKO UCIIOIh3YETCS
JUTSL pelieHus IPUKIIAIHBIX 3a1a4. [Ipu pereHnn peanbHbIX MPAaKTHUYECKUX 3a1a4
ydaniecs: pa3BHBAIOT HAOIOAATeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATH
npobiemy. JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aa4 OpraHu3yeTcs B MpOIECCe M3YYeHHs] BCEX TeM Kypca «AnreOpa W Hadajia
MaTEMaTUYECKOTO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuyeOHOM mutaHe Ha wH3ydYeHHE Kypca aireOpbl M Hadajl MaTEeMaTHYE€CKOIO
aHaju3a Ha 6a30BOM ypOBHE OTBOAUTCSA 2 yaca B Henento B 10 kiracce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a aBa roga o0ydenus — 170 gacos.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BBIYUCTCHUS

Paunonansubeie yucna. OOBIKHOBEHHbBIE M JIECATUYHBIE JPOOU, MPOLIEHTHI,
OCCKOHEUHbIE  TepuoAMYEeCKHe  JIpodu. ApudMeruueckue omepanud ¢
palMoHANbHBIMH YMCIaMU, IPEOOPA30BAHUS YUCIIOBBIX BbIpakeHUi. [[pumenenue
npo0ell M TMPOIEHTOB JIJIsl PEIICHUS TMPUKIAIHBIX 3a7ad W3 PAa3IMUHBIX OTpacien
3HAHUU U PEaJbHOM KU3HHU.

JlelicTBuTenbHble 4uCa. PanuoHalbHBIE W UPpAlMOHAIBHBIE YHCIIA.
Apudmerrueckue omnepauud ¢ JeUCTBUTENbHBIMU YHucaaMmu. [IpubnmkEHHbIe
BBIYUCJIEHUS, TIPAaBUJIa OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCICHUM.

Cremmenp ¢ menbiM  TokazateneM. CranmaptHas (opma  3amucu
JNENUCTBUTENHLHOTO uucha. Mcmonp3oBanwe moaxomsmied  ¢GopMbl  3amucu
JNEUCTBUTEIBHBIX YHCENI JUISl PEUICHUS NMPAKTUYECKUX 3a1ad U IMPEIACTABIICHUS
JTAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  [ledictBus ¢
apu(pMeTHYECKUMU KOPHAMHU HATypaTbHON CTETICHH.

CuHyC, KOCUHYC ¥ TAHT'€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, ApKKOCHHYC,
apKTaHI'€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXXKIECTBEHHBIE TPEOOPA3OBAHUS.

[IpeoOpazoBanme TPUTOHOMETPUUYECKUX BBIPAKCHU M. OcHoBHBIE
TPUTOHOMETPHUUECKUE (HOPMYJIBI.

VYpaBHeHHE, KOpeHb YypaBHeHHsA. HepaBeHCTBO, penieHHME HEPABEHCTBA.
Merton nHTEpBAIIOB.

Pemenue nensix u 1poOHO-palMOHATBHBIX YPABHEHHU U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Peuienrie TpUroHOMETPUYECKUX YPABHEHU.

[IpuMeHeHnE ypaBHEHH M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3a7a
W 3a71a4 U3 pa3INuHbIX 00JacTeil HayKu U peaabHOU KU3HU.

DOyHKUMU U TPaPUKH

Oyukius, crnocoObl 3amgaHus Gyukuuu. [padux QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymm QyHkiuu.
[TpoMexyTku 3HAaKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (PYHKITHH.

CrenenHasi GyHKIIMS C HaTypaJbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CpoiicTBa v rpadyK KOpHS 7-0i CTETICHH.



Tpuronomerpudeckass OKPYXKHOCTb, OIIPEACIEHUE TPUTOHOMETPUUYECKUX
(GyHKIMI YUCIOBOTO apryMeHTa.

Hayvajsa MaTeMaTH4eCKOI0 aHAJIM3A

[TocnenoBaTenpHOCTH, CIOCOOBI 3a1aHUs MOCJEA0BATENBHOCTEN.
MOHOTOHHBIE TTOCTEIOBATEILHOCTH.

Apudmerrueckas 1 reoMeTpUIECKas porpeccuu. beckoneuHno yObiBaroias
reometrpuueckas nporpeccus. CyMMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOM
nporpeccun. Mopmyiia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHWE TPOrpeccuu s
pELICHHUS pEANIBHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTUKA

MHoKecTBO, omnepauur Haja MHoOkecTBaMu. [[uarpammbl Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara i ONUCAaHUS PeAbHbIX
MPOLIECCOB U SIBJICHUM, MIPU PEILICHUH 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

Ornpenenenue, TeopemMa, CIEACTBUAE, T0KA3aTEIbCTBO.

11 KIIACC

Yucaa v BBIYUCTCHUS

Harypanenblie u nenbie uncna. [Ipu3Haky 1e1MMOCTH HEIbIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTesieM. CBOMCTBA CTETICHHU.

Jlorapu¢dm uucna. JlecaTuuHble U HATYpaJIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBanue BbIpaXeHUH, COACPKAIINX JTOTAPUPMBI.

[TpeoOpa3oBaHue BBIpAXKECHUI, COACPXKAIIUX CTEMNEHH C palOHAIbHBIM
IIOKAa3aTeJIEM.

IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIC YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuuecknue ypaBHEHUS U HEPABEHCTRA.

CucreMbl TMHENHBIX YpaBHEHU. Pellenre npuKkIiiaIHbIX 3a1a4 ¢ TOMOILBIO
CHUCTEMBI JIMHEMHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3a/ad W3 pa3juuHbIX o0jacTed HayKH W peajbHOU
KU3HHU.

DOyHKUUM U TPaPuKu

Oynkuus. [lepuoguueckne  QyHkuuu. I[IpoMexyTKM  MOHOTOHHOCTHU
¢bynkun. MakcuMymbl 1 MUHUMYMBI (yHKIMK. HanGomnbliee W HanmMeHbIee
3HaYeHHe (PYHKIIMH HA TIPOMEKYTKE.

Tpuronomerpuueckne GyHKIUU, X CBOMCTBA U IpadUKH.

[TokazarenbHast u gorapudmuueckast pyHKINH, UX CBONCTBA U TPaPUKH.



Hcnons3oBanue rpadukoB GyHKUIUN )i pellieHus] ypaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (yHKUMHA Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHUMOCTEM, KOTOpblE€ BO3HUKAIOT INPU PEIICHUH 3aad U3 APYTUX y4eOHBIX
MPEIMETOB U PEATBHOM KU3HU.

Hayaja MaTeMaTH4eCcKOIo aHAJIU3A

HenpepriBable GyHKIIMU. MeToa HHTEPBAJIOB /JIsl PEILICHUS] HEPABEHCTB.

[IpousBognass QysHkuuu. [‘eomerpuyeckuid ©  (QU3UYECKUNA  CMBICT
MIPOU3BOJHOM.

[IpousBogHbie  37eMeHTApHbIX  QyHKUUA.  Dopmysbl  HAXOXKIACHUS
IIPOM3BOTHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIMA.

[TpumeHneHne mpou3BOJHOM K MCCIEA0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxaeHne HanbobIIero 1 HAMMEHBIIETO 3HaYeHUsl (QyHKLIUU Ha
OTpe3Ke.

[IpuMeHeHne NPOU3BOJHOM Ul HAXOXKACHUS HAWIIy4IlIero pELICHUs B
NPUKIAJHBIX 3aJa4yax, Ui ONpPEACNICHUS CKOPOCTH IpoLecca, 3aJaHHOIOo
bopmyIoit uiu rpadpuKoM.

[TepBooGpaznas. Tabnuia nepBooOpa3HbIX.

WNHurterpan, ero reoMeTpuyeckuid W (Quanueckuili cMbIci. Brruucienue
uHTerpana no gpopmyne Hototona—Jleitbuuna.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO TmpenMera «MaremaTtuka» JOKHO 00ecreuynBaTh
JIOCTHKEHUE Ha YPOBHE CpeJIHETO 00111eT0 00pa30oBaHuUs CJICIYIOMMNX JTUYHOCTHBIX,
MeTarpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro mpeaMeTa
«MareMaTnka» XapakTepU3yrTCS:

['paxx1anckoe BOCIIMTaHUE:

C(OPMUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMK 00YyYarOIIerocsi Kak akTHBHOI'O
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOro OOLIecTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUI,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH W Mp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

[TaTproTHYeCcKO€ BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM TpaXKIaHCKON UACHTUYHOCTH, YBAKECHHS K
MIPOIIIOMY M HACTOSILEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
K HUCIOJB30BAaHUIO ATHX JOCTI)KEHUU B JIPYTHMX HayKaxX, TEXHOJIOTHAX, cepax
YKOHOMMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHEM Ty XOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(OPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATHYECKOTO TIOBEJCHUS,
CBS3aHHOTI'O C MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHU HAYKH U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIa/la B IOCTPOCHHUE YCTOMYMBOTO Oy IyILETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOLIEHWEM K MHPY, BKJIIOYas 3CTETUKY MaT€MaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ay, peleHnH, paccyXIeHNN;
BOCIIPUMMYHMBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHMsI TNPUMEHATH MaTEeMaTHUYECKHE 3HaHUS B
HMHTEpecax 3I0pOBOT0O U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 30pOBbIO (3I0pOBOE MUTAaHUE, COATAaHCUPOBAHHBIM PEKUM 3aHATHUI

OTHIbIXa, peryJsipHas buznueckas aKTUBHOCTb); buznueckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM IIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JESITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ MPUIIOKECHHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymedt mnpodeccud W peaM30BBIBATH COOCTBEHHBIE >KM3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTUYeCKoMYy OO0pa3oBaHUIO U
caM000pa30BaHUIO HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTeMaTUUeCKOW HaIlPaBJIEHHOCTH.

DKOJOTrMYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COIMATBHO-DKOHOMHYECKHX MPOIECCOB HA COCTOSHUE MIPUPOTHON M COITUATBLHOM
Cpelbl, OCO3HAaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTHMUECKUX TMpooJieM;
OpHEHTallMel Ha MPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUW I pEIIeHHs 3a7a4 B
00JJaCTH OKpy’Karouied cpeapl, IUIAHUPOBAHMSI TMOCTYNKOB M OIEHKH HUX
BO3MOKHBIX MMOCJIEACTBUAM 11 OKPYKAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, MOHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak cdepbl YeJIOBEYECKON esITeNIbHOCTH, HTAloB €€
pPa3BUTUS. U 3HAYMMOCTH IS Pa3BUTHUS IUBUJIM3ALMM; OBJAJECHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTU4YeCKOW KYJIbTypOH KaK CPEJACTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHJUBUyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmeUsMU, YHUBEPCATbHbIMU Pe2YISIMUBHBIMU OeUCMBUIMU.

1)  Vuueepcanvhvie  no3nasamenvuwvle  Oeilicmeus,  0becneuu8arom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpYXHCAowe2o0  mMupa,  HpUMEHeHue  J02UYeCKUX,
UCCIe008ameNbCKUX onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

ba3oBeie nornueckue qeUCTBUS:

 BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEeMaTHYECKUX

OOBEKTOB, TMOHSATUN, OTHOIICHUN MEXAY MOHATUSMU;, (POPMYIHPOBATH
OTIpEeNeNICHUs]  TOHATWW; YCTaHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(puKanu, OCHOBAHWS JUIsi OOOOIICHUS W CPaBHCHHS, KPUTECPUHU
MIPOBOJIMMOTI0 aHAJIU3A;



e BOCIIPUHUMATh,  (OPMYJIUPOBATH H  NPEOOPa30BBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE U OTPHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

eBBISIBJISITh ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopedrss B (aKTaxX, MAaHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNL;

e ICTIATh BBIBOJBI C HCITOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJTUTH CaMOCTOSITENTHHO JI0Ka3aTeNIbCTBA MaTEeMaTHYECKUX
YTBEPXKICHUM (TIPSIMBIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyYMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

e BEIOMpATh CMOCO0 pelieHus y4eOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOUpATh HauboJee MOAXOIANINN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccneaoBaTenbCcKue AeMCTBUS:

¢ ICMIOJIB30BAaTh BOIMPOCHl KAK HCCIIEOBATEIBCKUM MHCTPYMEHT IMO3HAHUS;
dbopMyIHpOBaTh BOMPOCH], (DUKCUPYIOIIME IPOTUBOpPEYHE, MPOOIIeMy,
yCTaHaBIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIINIO0, MHCHHE;

e IPOBOAUTH CAMOCTOSATEIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
MO0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHUA,
Mpoliecca, BBISBICHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH,
poIECCamu;

e CAMOCTOATEIHHO (HOPMYIHPOBATH OOOOIIEHHS W BBIBOABI MO pe3ybTaTam
MPOBEAEHHOTO HAOIIOJEHUS, MCCIEIOBaHUsI, OIIEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M 0000IIECHNUI;

* IPOTHO3UPOBATHh BO3MOXKHOE pAa3BUTHE MpoIlecca, a TaKXKe BBIIBUTAThH
MIPEATOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadopmanmei:

e BBISIBJISITH I€PUIIUTHI UHPOPMALIUU, JTaHHBIX, HEOOXOAUMBIX JIJI1 OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a]1auu;

e BEIOWpaTh MH(OPMAITUIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETHUPOBATh WH(POPMAIIUIO PA3THIHBIX
BUJIOB U ()OPM TMPECTABICHUS;

e CTPYKTYpHUpOBaTh WH(MOpMAIUIO, TPEACTABIATh €€ B Pa3Iu4HbIX (opMax,
WUTIOCTPUPOBATH TpaPUUeCcKy;



e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyYTUPOBAHHBIM KPUTEPUSIM.

2)  VHuueepcanvHvie KOMMYHUKAmMUGHble Oelicmeus, o0becneyusarom

chopmuposanHoCmsb COYUAIbHBIX HABLIKOE 0OVUAIOUIUXCHL.

OO01ienue:

e BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMU
U TEeNIMU OOIIEHUsS; SCHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHHs B YCTHBIX M INMHCHMEHHBIX TEKCTax, J1aBaTh IOSCHECHUS IO XOAY
pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJYYCHHBIN Pe3ybTar;

* B X0J1¢ 00CY’KJIEHUS 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAeMON TEMBI,
POOJIEMBI, PEIIaeMOii 3a/1a4, BEICKAa3bIBaTh UJICH, HAIICJICHHBIE HAa TIOUCK
pEIICHHs; COIMOCTaBIATh CBOWM CYXICHUS C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JHAajiora, OOHAPYKUBATh PA3IMUUE M CXOJICTBO TO3UIIHI; B
KOPPEKTHOH opme GopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e PEJICTABIISATH PE3YJIHTATHI PEIICHUS 3a7]a4H, SKCTICPUMEHTA, UCCIIEI0BaHUS,
MIPOEKTA; CaMOCTOSATEIHLHO BBIOMpaTh (OpMAT BBHICTYIUICHUS C YYETOM
3a]1a4 MMPE3eHTAMN U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyAHUYECTBO:

e IOHUMATh M UCIIOJIb30BATh MMPEUMYIIECTBA KOMAHIHON W WHINBUAYaIbHON
paboTHI MpU pemieHnH y4eOHBIX 3a/1ad; MPUHUMATH IEIh COBMECTHOU
NEeSATEeILHOCTH, IUIAHUPOBAaTh OpPraHU3AIMIO COBMECTHOM  paboThI,
pacnpenensaTh BHABI paboT, JOrOBapuBaTHCA, OOCYXKIATh TPOIECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHUST HECKOJIBKUX JIHOJICH;

e Y4aCTBOBATh B IPYNIOBLIX (hopMax pabOThI (00CYXAeHUSI, 0OMEH MHCHUH,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMHU YJI€HAMHA KOMAaH/IbI,
OILICHHWBAaTh Ka4eCTBO CBOETO BKJIa/a B OOIMN TPOAYKT MO KPUTEPHUSM,
c(OopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pecynamuenvie  Oelicmesus, obecneuusarom
Gopmuposanue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTaBJIATH IIaH, AJITCOPUTM PELICHMS 3a/1a4H, BBIOUPATh CIIOCOO pEIeHMUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPHAHTHI PEUICHUH ¢ y4ETOM HOBOM HH(OPMAITIH.
CaMOKOHTpOJIb:
eBJIAZICTh HAaBbIKAMHU IIO3HABATEJIbHON  pedrexkcun Kak  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTaTOB;
BJIaJ€Th CHocoO0aMu CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3ynbTara peieHus: MaTeMaTUYecKoi 3a1a4u;



e IPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIIEHUN 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJIEHHBIX OMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEJIW W YCIOBUAM, OOBSICHITH
MPUYUHBI TOCTHXKEHUSI WM HEIOCTHXKEHUSI PE3YyJbTaTOB JEATEIBHOCTH,
HAXOJIUTh OMIMOKY, TaBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOTo Kypca « Anrebpa u Hayajla MaTeMaTUueCKOT0 aHaJIN3a)
Ha YpOBHE CpeaHEero oOiiero oOpa3oBaHUs TOJDKHO OOECIeurBaTh JOCTHKEHUE
CIIEIYIOIIUX MPEMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

10 KITACC

Yucsia ¥ BbIYMCICHUSA

OnepupoBaTh MOHATHSAMH: pPALUOHAIBHOE U JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSITUUHAs APOOb, TPOLIEHTHI.

BemonuaTe  apudmernueckue — omepauud € palMOHAIBHBIMM U
JEACTBUTEIbHBIMA YHCIIAMH.

BoinonusaTe npuOamkEHHbBIE BHIYUCICHUS, UCTIOIb3Ys MPaBUiIa OKPYTICHHUS,
JieNaTh MPUKUAKY U OLEHKY PE3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh INMOHATUSMH: CTENEHb C LEJBIM IIOKa3aTelieM; CTaHAapTHas
dopMa 3amMcu JEHCTBUTENIBHOIO 4YMCIA, KOPEHb HATypaJbHOW CTEIEHU;
UCTIOJIb30BaTh MOJIXOSIIYI0 (POPMY 3aMmucy AEMCTBUTEIBHBIX YUCEN JIJISl PEIICHHS
IIPAKTUYECKUX 3a1a4 U NPEICTABICHUS JaHHbIX.

OnepupoBath NOHATHAMU: CUHYC, KOCHHYC ¥ TAHT'€HC IIPOM3BOJIBHOTO YTJIa;
UCIIOJIb30BAaTh 3aIIMCh IPOM3BOJIBHOTO yIila Uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHMs U HEPaBeHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BoinonusaTe mpeoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M pelIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BremonusaTe mpeoOpa3oBaHUs LEIBIX, PAIMOHAIBHBIX W HPPANMOHAIBHBIX
BBIDQXKEHUW M  pellaTb OCHOBHBIE THIIBI  LEJBIX, PAalMOHAIBHBIX U
UppalOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS M HEPABEHCTBA JUISl PEIICHUS MATEMATUYECKUX 3a1a4
¥ 33724 U3 pa3INdHbIX 00JacTei HayKU U peaabHOU KU3HU.



MonenupoBaTh peajbHble CUTyallud Ha S3bIKE€ anredpbl, COCTABIATH
BBIDAKECHMSI, YpPaBHEHMUS, HEPABEHCTBA IO YCIOBHMIO 3aJa4d, MCCIEI0BATh
MOCTPOEHHBIE MOJIEJIU C UCTIOJIb30BAaHUEM arrapaTa ajareOphl.

DOyHKUMU ¥ TpaPuKH

OnepupoBath MOHATUAMH: (PYHKIUS, CHOCOOBI 3alaHusi (PYHKIUHU, 00NACTb
OTIpEJICTICHUS] M MHOXKECTBO 3HaueHWM (PyHKIMU, Tpaduk (GYHKIUUA, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBarth MOHATUSAMU: YETHOCTH W HEYETHOCTh (DYHKIMH, HYIH
(YHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpa@uku QyHKIUHI AJ1s pEIICHHS] YPABHEHHIA.

CtpouTh M 4MTaTh TpadUKU JUHEHMHOW (PYHKIMH, KBaJApaTHUYHON (yHKLIHUH,
CTETIEHHOHN (PYHKIIMH C LEJIbIM TTOKa3aTEJIEM.

Hcnonp3oBate rpaduku (QYHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCHMOCTEN TpU PEHICHUM 3aJad U3 JPYIMX Y4YEOHBIX IIPEAMETOB U pEalbHON
KU3HU; BbIpaXkaTh POpMyJIaMU 3aBUCUMOCTH MEKIY BETUYMHAMHU.

Havana MmaTreMaTH4eCKOI0 aHAIH3a

OmnepupoBaTh NOHATUSAMM: TOCIEAOBATEIbLHOCTh, apupMeTHyeckass u
reoMeTpUYEeCcKasl IPOrpeccuu.

OmnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs TI'€OMETpHUYECKas
nporpeccusi, cyMMa O€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKOM MMPOTPECCHH.

3aaBaTh NOCIEAOBATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrmonb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U IPOTPECCUM IJIs PEILIEHUS
peasIbHBIX 3a]1a4 MPUKIIAAHOTIO XapakKkTepa.

MHo:kecTBa M JIOTMKA

OnepupoBath MOHATUAMH: MHOKECTBO, ONIEPALIMH HAJlT MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Juisl  ONMCaHUs
pEaJIbHBIX MPOLIECCOB M SBJICHUN, MPU PELICHUH 3ahad M3 APYTUX YUYEOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUAMM:  ONpPEACIIEHHE,  TEOpeMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO.

11 KJTACC

YucJia 1 BbIYUCIEHUA

OnepupoBaTh MNOHATUSAMH: HATypaJIbHOE, IEJIO€ YHUCIO; HCIOJIb30BAThH
MPU3HAKHU JICTUMOCTH LIEJIBIX YHCEJI, Pa3JI0KEHUE YKCia Ha MMPOCThIE€ MHOKHUTEIIN
JUISL pELICHUS 3a]1a4.

OrnepupoBatTh MOHITUEM: CTETIEHD C PAllMOHATBLHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATHAMHU: JIoTapudM YHUCIa, JECATUYHBIC M HATypaJibHBIC
JorapuMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTh CBOMCTBA CTENEHW i1 TpeoOpa3oBaHUS  BBIPAKECHHI;
ONEpPUPOBATh MOHATUAMH: IIOKA3aTEIbHOE YPAaBHEHHME M HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI I0KA3aTEIbHbIX YPABHEHUN U HEPABEHCTB.

BbInonHATE  mpeoOpa3oBaHusi  BBIPAKEHUM, COAEpX AUIUX JOrapuMsl;
OINEePUPOBATH NOHATUAMU: JIOTapUPMHUUECKOE YPaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

HaxoauTe pemenus npocTennx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JMHEHMHBIX YPAaBHEHUW U €€ pEIICHUE;
HCIIOJIb30BaTh CUCTEMY JINHEMHBIX YPABHEHUH IS PELICHUS ITPAKTUYECKHUX 3a7ad.

Haxomute pemieHnss npoCTEUIINX CUCTEM M COBOKYIHOCTEH pPalOHAJIbHBIX
YPaBHEHUH U HEPABEHCTB.

MonenvpoBaTh peaibHblE CUTyalldd Ha S3bIKE€ auredpbl, COCTABIATH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMBl 10 YCIOBHIO 3a1a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajareopsl.

DyHKIUN U TPaPUKH

OnepupoBaTh MNOHATHSAMH: TEpHOAUYECKass  (PyHKIHS, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKLUHH, TOYKHM OJKCTpeMyMa (yHKUMH, HauOojbliee U
HauMEHbIlIEE 3HAYCHHUS (QYHKIUM Ha IPOMEXKYTKE; HCIOJIb30BaTh UX MJIs
UCCIIeIOBaHMS (PYHKIINH, 3aIaHHOMN TpaQUKOM.

OmnepupoBaTh MOHATHSIMH: T'paUKU MMOKa3aTeNbHOM, JorapudMuyueckoil u
TPUTOHOMETPUUECKUX (PYHKIIMI; N300pakaTh UX HA KOOPAMHATHOM INIOCKOCTH U
VICIIOJIB30BATh I PEUICHUS YPAaBHECHUM U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON IJIOCKOCTHU IpauKy JTUHEUHBIX YpaBHEHUN
Y WCTIOJIb30BaTh UX ISl PELICHUS] CUCTEMbI JIMHEWHBIX YPABHEHUM.

Wcnonp3oBaTh Tpadukn (QYHKIUHA IS HWCCICAOBAHUS IPOIECCOB M
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX JUCIUILINH.

Hayana MmaTeMaTH4eCKOI0 aHAIH3A

OmnepupoBaTh MOHATUAMU: HETPEpbIBHASA (DYHKIUHMS; TPOU3BOIHAS (QYHKIIUY;
UCTIOJIb30BaTh T€OMETPUUYECKUN U (PUBNUECKUIN CMBICI MPOU3BOIHOMN ISl PELICHUS
3a/1a4.

Haxoauts npou3BOAHbIE 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEAECHMSI, YACTHOT'O (DYHKLIUH.

Hcnonp30BaTh MPOM3BOIHYIO 7Sl HCCIEAOBAHUS (DYHKIIMA HA MOHOTOHHOCTb
¥ DKCTPEMYMBbI, IPUMEHATH PE3yJIbTAThl UCCIETOBAHUS K TOCTPOCHHUIO TPAa(PHUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKIACHUS HAWIY4IIEro PELICHUSA B
IIPUKJIAJIHBIX, B TOM YHUCJIE COLIMAIIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: MEPBOOOpa3Hasi M MHTErpaj; IOHUMATH
TreOMEeTPHUECKU U (U3NUYECKUN CMBICT HHTETpaIa.



Haxonuth mepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIMI; BBIUUCISATH WHTErpPaj
o ¢popmyne Hrtorona—JlerOnura.

Pemate mpuknagHbie 3a/add, B TOM YHCIE COIMAIBHO-IKOHOMHUYECKOTO U
(buU3NYECKOTO XapaKTepa, CPeICTBAMU MAaTEMaTHYECKOTO aHATN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos
Ne HaumeHnoBaHue pa3iesioB U TeM
Konrpoabnbie = IIpakTHuc
n/n NPOorpamMMbI Bcero
padoThI padoThI
MHoecTBa palluOHAIBHBIX U
1 JICHCTBUTEIBHBIX yncen. PanmonanbHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
) @ynkuun U rpapuku. CTeneHs ¢ HeIbIM 6
IIOKa3aTeleM
3 Apudmernueckuii KOpeHb N—O1 CTETICHH. 13 1
UppanmoHanbHble ypaBHEHUS! 1 HEPABEHCTBA
Dopmysl
4 TpuroHomerpun. Tpuronomerpudeckue 22 1
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHwue, 0000IIeHIE, CUCTEMATU3AIIHS 3 i
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KITIACC

KoaunuyecTBO 4acoB

Ne HaumeHnoBaHue pa3iesioB 4 TeM
KonTpoabuble | IIpakTuye
n/n NMPOorpamMMbI Bcero
padoThI padoThI
Crenenb ¢ pallMOHAIBHBIM [TOKA3aTEJIEM.
1 [TokazarenbHast pynkuus. [TokazaTenbHbie 12 1
ypaBHEHUS U HEPaBEHCTBA
Jlorapudmuyeckast GyHKITHS.
2 JlorapudmMuyeckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIUN U X
3 rpaduku. TpuroHomeTpuyeckue 9 1
HEpPaBEHCTBA
4 [IpousBonnas. I[Ipumenenne nponu3BoOIHON 24 1
5 HuTerpan u ero npuMeHeHUs 9
6 Cucremsbl ypaBHEHUN 12 |
7 HarypainbHble U 1ienble yncia 6
g [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIS 18 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




HOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4Yeck
padoTsbI

MHo0ecTBO, OTniepaliuy HaJl MHOKECTBAMHU.
Juarpammel Diinepa—Benna
Panmonaneueie yrcna. OObBIKHOBEHHBIE U

JECATUYHBIC TPOOH, TIPOIICHTHI,
OCCKOHEYHBIC TTEPHOIUYECKHE IPOOH

Apudmerrueckue oneparuu ¢
paloHaIbHBIMU YHUCIaMHU, IPeoOpa3oBaHus
YHCJIOBBIX BBIPAXKEHUN

[Ipumenenue apodeit 1 MPOIEHTOB IS
peuIeHus NPUKIaJAHbIX 3a7a4 U3 Pa3IMYHbIX
oTpaciei 3HaHUW U PeAIbHON KU3HU

[Ipumenenue apobeli U MPOIIEHTOB s
PEIICHUSA NPUKIIAJHBIX 3a]a4 U3 PA3JIMYHBIX
OTpaciiel 3HaHUI U peaIbHOMN )KU3HHU

JleficTBUTENIbHBIC YKciia. PalioHaabHEIE U
HppalrOHAJIbHbIE YUCIIa

ApudmeTrrueckre oneparuu ¢
JeUCTBUTEIbHBIMHU YUCIAMU

[TpuGmxkEHHBIE BEIYUCIICHUS, TTPaBUIA
OKPYTJICHHS, PUKHUIKA U OIICHKA Pe3yJibTaTa
BBEIYUCIICHUN




ToxmecTBa U TOXKIECTBEHHEIE

9
peoOpa3oBaHus
10 VYpaBHEHME, KOPEHb YPaBHEHUS
11 HepaseHnctBo, penieHre HepaBeHCTBa
12 Meton nHTEpBaIOB
13 Pemienue nenbix U 1poOHO-paliMOHATIBHBIX
ypaBHEHHI U HEPaBEHCTB
KonTponbhas pabota no reme "MHoxecTBa
14 PaLMOHAIBHBIX U JEUCTBUTEIbHBIX YHCEN.
PanmonaneHble ypaBHEHUS U HEPABEHCTB"
15 @yHKIMA, cI0co0bI 3aJaHNUs (QYHKIIHH.
B3aumno oOpaTHble pyHKIMH
I'padux Gpynkuuu. O61acTh onpeneneHus 1
16 MHOY€ECTBO 3HaueHui ¢pyHkuuu. Hynu
¢byskuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA
17 UérHble 1 HeYETHBIE (PYHKIIMU
CreneHs ¢ LeIbIM OKA3aTENEM.
18 CrannaptHas Gpopma 3amucu
JEMCTBUTEIBLHOTO YUCIIa
Hcnonp3oBanue noaxoasieit GopMsl
19 3anycy AeMCTBUTEIbHBIX YNCEN JUIs
pelIeHNs] IPAKTUYECKUX 3a7a4 U
IIPEICTaBICHNS JaHHBIX
20 CrenenHast GyHKIIUS ¢ HATYPAJTbHBIM U




LeNbIM ToKa3zaresneM. E€ cBoiicTBa u rpaduk

ApudmMeTrnuecknii KOpeHb HATYpaJTbHOU

21
CTETEHU

” ApudmeTrnuecknii KOpeHb HATYpaIbHOU
CTENEHU

7 CaoiicTBa apu(hMeTHIECKOT0 KOPHS
HATypaJbHOW CTETICHU

24 CBoiicTBa apu(PMETHIECKOTO KOPHS
HATypaJbHOW CTEIIEHU

)5 CaoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

2% JlevicTBus ¢ apu(pMETHIECKUMH KOPHSIMH N—
Ol CTENEeHH

27 JlevicTBus ¢ apu(pMETHYECKUMH KOPHSAMHU N—
Ol CTENEeHH

)3 HeiicTBust ¢ apuMeTUYECKUMU KOPHSIMU N—
OM CTEINEHU

29 JeiicTBust ¢ apupMeTUIECKUMU KOPHSIMHU h—
Ol CTENEeHH

30 JlevicTBus ¢ apu(pMETHYECKUMH KOPHSAMH N—
O CTENECHU

31 Pemenne nppalinoHanbHBIX YpaBHEHUN U
HEPABEHCTB

1 Pemrenne nppanvoHanbHbIX ypaBHEHUN U
HEPABEHCTB

33 PemreHre nppanvoHaabHbIX YPABHEHUN U
HEPABEHCTB

34 Pemrenne nppanroHanbHbIX ypaBHEHUN U




HEPABEHCTB

Pemienue nppanmoHaabHbIX YpaBHEHUN U

35
HEPABEHCTB

36 CgoiicTBa 1 rpad)K KOpHS N-Oi CTENEHU

37 CaoiicTBa 1 rpauk KOpHS N-Oi CTETIEHH
KonTponbhas pabota no teme

13 "Apudmernueckuii KOpeHb N—OW CTETICHH.
WppanmonansHble ypaBHEHUS U
HepaBeHcTBa"

19 CuHyc, KOCUHYC U TAaHT€HC YHCIOBOTO
aprymeHra

40 CuHyC, KOCUHYC M TAHT€HC YHCIIOBOTO
aprymeHTa

41 ApKcuHYC, apKKOCUHYC ¥ apKTaHT'€HC
YHCJIOBOTO apryMeHTa

4 ApKcuHYC, apKKOCHHYC M apKTaHT'€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

43 OIpeieIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMN YUCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpyKHOCTb,

44 ONpEeICIICHUE TPUTOHOMETPHUECKUX
(GyHKIMI YHMCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI

46 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI




47 OcHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIIBI

48 OcHOBHBIE TpUTOHOMETpUYECKUE (HOPMYJIIBI

49 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpAYKEHU I

50 [IpeoOpa3oBaHue TPUTOHOMETPHUYECKUX
BBIPKEHUMN

5] [IpeoOpa3oBanue TPUTOHOMETPHUYECKUX
BBIPaKCHUIN

5 IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPKEHUMN

53 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPa)KCHUIN

54 Pemenne TpuroHOMETpUYECKUX YPABHEHUI

55 Pemenne TpuroHOMETpUYECKUX YPABHEHUI

56 Pemennie TpUroHOMETpUUECKUX YPABHEHUN

57 Pemrenne TpUroHOMETPUYECKUX YPABHEHUN

58 PelreHne TpUroHOMETpUYECKUX YPABHEHUN

59 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI

60 O6o06menue no remam "OCHOBHBIE




TPUTOHOMETPUUYECKUE (OPMYIIBI.
TpuronomeTprueckue ypaBHeHus"

Konrpomnbnas padora o reme "@opmyIibl
TPUTOHOMETPUHU. TpUTrOHOMETPUUECKHE

61 ypaBHeHus'"/Beepoccuiickas mpoBepoyHast !
pabota

6 HroroBas koHTpobHas paboTa / 1
Bcepoccutiickas nmpoBepounast pabota
O60061eHune, cucreMaTH3aIus 3HaHUH 3a

63 Kypc aireOpbl ¥ HayaJl MAaTeMaTHYECKOTO 1
aHanuza 10 kiacca
Apudmernueckas 1 reoMeTprUIeCKas

64 nporpeccuu. Vcnonb30BaHue mporpeccuu |
JUIS peIlieHus] peaabHBIX 3a7a4 MPUKIATHOTO
Xapakrepa
beckoneuno yObIBaroIIast reoMmeTpruuecKas

65 nporpeccusi. Cymma 6€CKOHEYHO 1
yOBbIBaIOIIECH reOMETPUUECKON MPOTPECCHH

66 dopMyna CIOXHBIX TPOIEHTOB 1

67 @opMyia CII0KHBIX IIPOLEHTOB 1
O000111eH1E, CUCTEMATH3AIINAS 3HAHUH 3a

68 Kypc aireOpbl U HayaJl MaTeMaTHIeCKOTro 1
ananu3a 10 kmacca

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KITIACC

KoaunuyecTBO 4acoB

Ne
y Tema ypoxka Kontpoabnbie | IpakTuyeckn
n/m Bcero
padoThI padoTsbI
1 Crenens ¢ palliOHAIBHBIM MTOKA3aTEIEM 1
2 CBoiicTBa cTENEeHN 1
[Ipeo6pa3oBanue BbIpaXXeHU, COIEpPIKALIUX
3 ’ 1
paloHaIbHbIE CTENEHU
4 [TpeoOpa3oBanue BbIpaKEeHUH, COEpKaILUX 1
panroHaIbHbIE CTENIEHU
IIpeoOpa3oBaHue BEIpakKEeHUH, COAEPIKAIINX
5 ’ 1
panroHaIbHbIE CTENIEHN
6 [TokxazaTenbHblE YpaBHEHHS U HEPABEHCTBA 1
7 IToxazaTenbHbIE ypaBHEHMS U HEPABEHCTBA 1
8 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 IToka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IToka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [oka3zarenbHas GyHKIMA, €€ CBOMCTBA U 1

rpaduk




Kontponsnas padora o reme "CreneHs ¢
panroHaNBHBIM ToKa3ateneM. [lokazarenbHas

12
¢ynkuus. [TokazaTenpHble ypaBHEHUS U
HepaBeHCTBA"

13 Jlorapudm yucia

14 JlecaTuuHble U HaTypaJibHbIE JIOrapU(MBI

15 [TpeoOpa3oBanue BbIpaXKeHUH, ColepKaIUX
norapupMbl

16 [Ipeo6pa3oBanue BbIpaXXeHU, COEpIKALIUX
aorapudmbl

17 [TpeoOpa3oBanue BbIpaXXEeHUH, COlEepKaILUX
aorapudmbl

18 [TpeoOpa3oBaHue BbIpaKEHUH, COEpKAILUX
JorapuQmbl

19 Jlorapugmuueckue ypaBHEHHs U HEpaBEeHCTBA

20 Jlorapugmuueckue ypaBHEHHs U HEpaBEeHCTBA

21 Jlorapugmuueckre ypaBHEHHUs U HEPABEHCTBA

22 Jlorapudmuyeckre ypaBHEeHHUs U HEPaBEHCTBA

3 Jlorapudmuueckas GpyHKIMs, €€ cBoiicTBa U
rpaduk

24 Jlorapudmuueckas ¢pyHkus, e€ cBoiicTBa U

rpaduk




Tpuronomerpuueckre GyHKIUHN, UX CBOMCTBA

25
U rpaduku

26 Tpuronomerpuueckre QyHKIUHN, UX CBOMCTBA
U rpaduku

7 Tpuronomerpuueckue QpyHKIUHU, UX CBOMCTBA
U rpaduku

73 Tpuronomerpuyeckue pyHKINU, UX CBOICTBA
U rpaduku

29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

30 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

31 [TpuMepbl TPUrOHOMETPUYECKHX HEPABEHCTB

32 [TpuMepbl TPUrOHOMETPUYECKHX HEPABEHCTB
KonrponbHas pabora no reme
"Jlorapudmudeckas QyHKIUS.

1 Jlorapudmuyeckue ypaBHeHUS U
HepaBeHCTBa. TpuroHomeTpudeckue GyHKIUU
U ux rpa¢uku. TpuroHomeTpuyeckue
HepaBeHcTBa"

34 HenpepriBable hyHKIINN

35 Meroa MHTEPBATIOB Il pELICHUSI HEPABEHCTB

36 Metoa MHTEpPBAJIOB [IJIs1 PEUICHUSI HEPABEHCTB




37 [TpousBoaHas GyHKIIMH

38 [TpousBoaHast GyHKIMH

19 ['eomeTpudeckuii U HU3UIECKUN CMBICIT
MIPOU3BOTHOMN

40 I'eomerprueckuii u GU3NIECKUN CMBICIT
MIPOU3BOJHOMN

41 [IpousBoHBIC HIIEMEHTAPHBIX (PYHKIUI

42 [IpousBoHBIC AIIEMEHTAPHBIX (PYHKINI

43 [IpousBoiHast CyMMBI, IPOU3BEACHHUS,
YacTHOTO QyHKIUI

44 [TponsBogHas CyMMBI, TPOU3BEIEHUS,
4acTHOTO (DYyHKIUH

45 ITponsBogHas CyMMBI, TPOU3BENEHUS,
4acTHOTO (DYyHKIUN

46 [IpumeneHne npou3BOJHON K UCCIIEI0OBAaHUIO
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI

47 [Ipumenenne Mponu3BOJHON K UCCIIEI0OBAaHUIO
(GYHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

43 IIpuMeHeHne IPOU3BOJHON K UCCIIEIOBAHUIO
(GYHKLINH HA MOHOTOHHOCTb U 3KCTPEMYMBI

49 [TpumeHeHne NpoN3BOAHOMN K UCCIIEJOBAHUIO
(GYHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

50 Haxoxxnenne HanOobIIEro 1 HANMEHBIIIETO

3Ha4YeHHs PYHKIIMU HA OTpe3Ke




HaXO)KI[GHI/Ie HanOOJIBIIECTO0 M HAUMEHBIIIETO

o 3HA4YeHUs QYHKLUHU Ha OTpE3Ke

5 Haxoxxnenne HanOobIero 1 HAMMEHBIIIETO
3Ha4eHus PYHKIUU Ha OTPE3KE

53 HaxosxneHne HanGobIIero 1 HAUMEHbILEro
3HA4YeHUs PYHKLUHU Ha OTpE3Ke

54 Haxoxxnenne HanOobIero 1 HANMEHBIIETO
3Ha4eHus GYHKLUHU Ha OTpE3Ke

55 Haxoxxnenne HanOobIero 1 HAMMEHBIIIETO
3Ha4eHUs1 PYHKIUU HA OTPE3KE
[TpuMmeHeHne NpON3BOAHOM IS HAXOXKIECHUS
HAWIy4IlIEero peleHysl B IPUKIIaJIHbIX

56 3aJa4ax, [Uisl ONPENEIeHNs CKOPOCTH
nporiecca, 3aJaHHOTO (POPMYIIOH HiTH
rpaduxom

57 Konrtponbnas padora no teme "[IpousBonnas.
[IpumeHenne npou3BoaAHON"

58 [TepBooOpaznas. Tabnwuia mepBooOpa3HBIX

59 [lepBooGpasnas. Tabnuia nepBooOpa3HbIX

60 WuTterpan, reomeTpruueckuil 1 pu3ndeckuit
CMBICII MHTErpaja

61 WuTerpai, reomeTpudeckuii u pusnueckui
CMBICJI MHTErpaja

2 WuTterpan, reoMeTpruuecKuil 1 Gpu3ndecKuit
CMBICII MHTErpaja

63 Brruncnenue unrterpana mno gpopmyie




Herorona—Jleibuuna

Brruncnenue nnterpana mo gpopmyse

64 Herorona—IJleitOHuna

65 Brruncnenue nnterpana no gpopmyse
Herotona—Jleiibuuniia

66 Brruncnenue uHTerpana mo popmysne
Herorona—JleitOHuna

67 CucremMbl TMHEMHBIX ypaBHEHUN

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemienue npukiagHbIxX 3a/1a4 C MTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

70 Pemienue npukiagHpixX 3a/1a4 ¢ IOMOUIBIO
CHCTEMBI JINHEMHBIX YPAaBHEHUI
CuctemMbl 1 COBOKYITHOCTH LIEJIBIX,

71 panMoOHAIbHBIX, UPPALIMOHAIIbHBIX,
MOKa3aTEeNbHBIX, JTOrapUPMUIECKUX
YpaBHEHUI U HEPABEHCTB
CucTtemMbl 1 COBOKYITHOCTH ILIEITBIX,

7 palMOHAIbHBIX, UPPALIUOHAIIbHBIX,
MOKa3aTENbHBIX, JTIOrapUPMUIECKUX
YpaBHEHU U HEPABEHCTB
CucTtemMbl 1 COBOKYITHOCTH IIEITBIX,

7 palrOHANBHBIX, UPPALMOHAJIBHBIX,
MOKA3aTEeNbHBIX, JTIOrapUPMUIECKIX
YPAaBHEHUUN U HEPABEHCTB

74 CucreMbl U COBOKYITHOCTH IIENIBIX,




palMOHANTBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(HMUIECKUX
ypaBHEHU U HEPABEHCTB

Hcnonp3oBanue rpadukoB GyHKIUH IS

» pelieHust ypaBHEHUH U CUCTEM

76 HcnonpzoBanue rpagukoB GYHKIMH ISt
pELIeHUs] YPaBHEHHUM U CUCTEM
IIpruMmeHeHne ypaBHEHUM, CUCTEM U

77 HEPaBEHCTB K PELUICHUI0 MATEMATUYECKUX
3a/1a4 U 3a]1a4 U3 pa3IudHbIX 00JacTel HayKu
Y peajbHOMN KU3HU

7 KonTponbnas padota no teme "Unterpan u
ero npumeHeHus. Cucremsl ypaBHeHU"

79 Harypasnbhblie u 11enble 4rciia B 3aa4ax u3
pEATbHOM KU3HU

20 Harypanbhble u nienble yncia B 3aa4ax u3
peabHOM KU3HU

81 Harypasnbnblie u 11en1ble 4rciia B 3aa4ax u3
pEATIbHOM KU3HU

82 [Ipr3HaKK AETMMOCTH LEIBIX YUCET

83 [Tpr3HaKKM AETMMOCTH LEIBIX YUCET

84 [Ipu3Haku JeNMMOCTH LETBIX YUCEI

85 [ToBTOpEeHME, 0600IICHNE, CHCTEMATH3AIUS
3HaHUU. Y paBHEHUS

86 [ToBTOpEHME, 0600IICHNE, CHCTEMAaTH3AIUS




3HaHUU. Y paBHEHUS

87

[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIUS
3HaHUU. Y paBHEHUS

88

[ToBTOpEHME, 0600IICHNE, CHCTEMATH3AIUS
3HaHUW. Y paBHEHUSA

89

IToBTOpenue, 06001IeHNE, CHCTEMAaTH3aLNS
3HaHUU. Y paBHEHUS

90

91

IToBTOpenue, 06001IeHNEe, cCUCTEMaTH3alUs
3HaHUU. Y paBHEHUS

[ToBTOpEHME, 0000IICHNE, CHCTEMAaTH3AIUS
3HaHuil. HepaBeHcTBa

92

93

94

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 AU
3HaHui. HepaBeHcTBa
[ToBTOpeHwue, 0000IIEHIE, CUCTEMATU3AIIHS
3HaHuil. HepaBeHcTBa
[ToBTOpeHue, 0000IIEHIE, CUCTEMATU3AIIHS
3HaHui. HepaBeHcTBa

95

96

[ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIUS
3HaHui. CucTemMbl ypaBHEHUN
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHUU. CHucTeMBbl ypaBHEHUN

97

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. yHKIUH

98

[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIUS
3HaHUU. OyHKIUU

99

Hrorosast koHTpOIBHAs paboTa

100

Hrorosas koHTpoOJIbHASA paboTa




O06o0061IeHne, cucTeMaTu3alus 3HaHU| 3a Kype
101 anreOpsl ¥ HaYaJl MATEeMAaTHYECKOT0 aHaTn3a
10-11 kmaccoB

O06o001IeHne, cucTeMaTu3alus 3HaHu| 3a Kype
102 anreOpbl 1 Ha4al MaTeMaTHYECKOro aHaJIN3a
10-11 xnaccoB

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102




IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOH IMTPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeHero o61ero 00pa3zoBaHus
pe3yabrara
1 Hucna v BBIYUCIEHUSA
. OnepupoBath TMOHATUSAMH: PALUOHATBHOE U JACHUCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAS U JAECSITUYHAS APOOb, IPOIICHTHI
- BoimonusaTe  apudmMernyeckue omepanud € pPalMOHAIBHBIMH U
' JEHCTBUTEIHLHBIMHU YUCIIAMU
13 BreimonHsaTe  npuOMmKkEHHBIE  BBIYMCICHHUS,  UCIOJNB3Yys  MpaBUiia
' OKpYTJICHUS, IeNaTh MPUKUAKY U OLIEHKY Pe3yJbTaTa BEIYUCICHHM
OnepupoBaTh MOHATHSIMH: CTEIIEHb C LI€JIbIM MTOKa3aTeNeM, CTaHIapTHAS
14 ¢dbopMa 3amucH JEHCTBUTEIHHOTO YHCIA, KOPCHb HATYpPAJIbHON CTEICHU
' WCIOJIb30BaTh MOIXOAIIYI0 (hOpMY 3aITUCH IEHCTBUTENBHBIX YHCET IS
pelIeHus MPaKTUYECKUX 3a7a4 U NMPECTaBICHUS JaHHBIX
OnepupoBarh MOHATUAMM: CHUHYC, KOCUHYC W TaHT'€HC MPOU3BOJIBHOTO
1.5 yIjla; WUCIOJIb30BaTh 3allMCh MPOU3BOJBHOTO YIjla 4Yepe3 oOpaTHBIC
TPUTOHOMETPUYECKUE (PYHKIIHH
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTh NOHATUSIMH: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 11€JI0€,
2.1 panroHaIbHOE, UppalMoOHaILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
57 BoimonusaTe mpeoOpazoBaHUsT TPUTOHOMETPHUECKUX BBIPAKCHHA U
. periaTh TPUrOHOMETPUUYECKUE YPABHEHUS
BoinonusaTe npeoOpa3zoBaHus LEIbIX, PAUOHATIBHBIX U UPPALMOHATBHBIX
23 BBID@XKEHU M peuaTh OCHOBHBIE THUIBI LENbIX, PAllMOHAIBHBIX U
HPpAIMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHATh ypaBHEHUSI U HEPABEHCTBA MJisl PEIICHUS MaTeMaTHUYECKHX

3aJ1a4 U 3a]a4 U3 pa3InuHbIX o0JacTel HAyKH U pealbHOM KU3HU




MonenupoBaTh peajbHble CUTyallUd Ha sI3bIKe alreOphl, COCTaBIATH

2.5 BBIpA)XEHUS, YpaBHEHHSI, HEPABEHCTBA 0 YCIOBHUIO 331a4H, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENN C MCIIOJIB30BAHUEM allIapara ajareopsl
3 OyHKIMU U TpaduKu
OmnepupoBaTh HOHATHAMM: (QYHKLIHMSA, CIOCOObI 3agaHus (YHKIMH,
3.1 o0JIacTh OmpeleNeHnss M MHOXECTBO 3HaueHW (QyHKIUH, Trpadux
(hyHKIMH, B3aMMHO oOpaTHbIC (PYHKITUN
19 OnepupoBaTh HOHATUAMM: YETHOCTh M HEUETHOCTh (YHKIMH, HYJIH
' (GYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonb3oBate rpaduku GyHKIMNA A5 peIieHus] ypaBHEHHUHA
34 Crpouth W uuTaTh TrpadUKH JHWHEWHOW (YHKIHMH, KBaIpaTHIHON
' (GYyHKINHU, CTENeHHOW (DYHKIMH C IIEJIBIM ITOKa3aTelieM
Hcnonp3oBate Tpapuku (QYHKIUH IS HMCCIEJOBAaHUS TPOLECCOB W
35 3aBUCUMOCTEH NpU peIleHUM 3a7ady U3 JAPYrHMX y4eOHbIX NpPEeAMETOB U
' peambHON  JKM3HHW, BBIpaXaTh (HOpMyJaMH  3aBUCUMOCTH  MEXITY
BEIMYMHAMU
4 Hauana maTemMaTuueckoro aHajinza
il OnepupoBaTh MOHATHUAMHU: HOCJIEIOBATENBHOCTb, apudmMeTHueckas u
. reoMeTpuyecKas Iporpeccuu
OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBaroIlas TIeoMeTpudecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO  yObIBamoIlell  IreoMeTpHuYecKon
MIPOrpeccuu
4.3 3ajaBaTh NOCIE0BATENBHOCTH PA3IMUYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEH U INPOTPEeCcCUd I
' peleHust peaabHbBIX 3a7a4 MPUKIaTHOTO XapaKTepa
5 MHoOkecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATHSIMH: MHOXECTBO, OTIEPAIINY HaJl MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar il ONMUCAHUS
52 peanbHBIX MPOLECCOB U SIBICHUHM, NpU pEeIIeHUH 3aJad M3 JPYyTrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTh  TMOHATHUSMHU:  OIpENEIEHHE, TEOopeMa,  CIEJCTBHUE,

J0Ka3aTcJIbCTBO




11 KUIACC

Kon

NpoBepsieMOro
pe3yJabTarta

1

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbl CPeHEro 001ero 00pa3oBaHus

Yyucia U BEIYUCIIEHUS

1.1

1.2

OHepI/IpOBaTb NOHATUAMU: HATYPAJIBHOC, HCJIOC YHCJIO, HUCIOJb30BATH
MMPU3HAKHW IOCJIUMOCTU LCJIbIX YHCCJI, PA3JIOKCHUC 4YMUCJIa Ha IPOCTHIC

MHOXUTCIIN IJId PCIICHUA 3a1a4

OHepI/IpOBaTb MOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM ITOKAa3aTCJIICM

1.3

OHepI/IpOBaTb INOHATHUAMMU. HOFapI/I(i)M quciia, JACCATUYHBIC u

HaTypaJIbHbIE JTOTapU(PMBbI

YPaBHeHI/IH H HCPABCHCTBA

2.1

2.2

23

24

[IpuMeHATh CBOMCTBA CTENEHU M NpeoOpa3oBaHUS BBIPAKECHUI,
OIEpUPOBATh MOHATUAMU: MOKA3aTEIbHOE YPAaBHEHUE M HEPAaBEHCTBO;
peuniaTb OCHOBHBIE THUIIBI I0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB
BeimonHATe TpeoOpa3oBaHus BBIPAXKECHUH, COACPKAIIMX JIOTapU(MBL;
OIEepUPOBAThH MOHATUAMU: JIOTapu(PMUUIECcKoe ypaBHEHHE U HEPABEHCTBO;
penaTh OCHOBHBIE THITBI JIOTAPHU(PMHUUYECKIX YPAaBHEHUH U HEPAaBEHCTB
Haxonute pernienus npocTelnx TPUrOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHUSMHU: CHCTEMa JIMHEMHBIX ypaBHEHUH U €€

pCeICHUC,; UCIIOJIB30BATbh CHCTCMY JIMHEMHBIX ypaBHeHI/Iﬁ Il pCHICHUA

MPAKTUYCCKUX 3a71a4

2.5

Haxomute  pemieHHss  OpOCTEHIIMX  CUCTEM M COBOKYIHOCTEH

palMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB

2.6

MopenvupoBaTh pealibHbIE CUTYyallMd Ha S3bIKE anreOpbl, COCTaBIATH
BBIPAXXEHHUsI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBUIO 3aJayu,
HCCJIEN0BATh IIOCTPOCHHBIE MOJEINM C HCIHOJIB30BAaHUEM ammapara

anreopsl

OyHkuMu U rpaduKu

3.1

OnepupoBaTh TMOHATUSAMHU: TEPHOAUYECKAss (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH SKCTpeMyMma (YHKIMH, HAHOOJbIIEe U
HauMeHbIllee 3HaYeHHs PYHKIIUU HA TIPOMEKYTKE; UCTIOIh30BaTh UX JIJIS

uccienoBaHus PyHKINHU, 3aJJaHHON TpaduKoM




OnepupoBaTh MOHATUSIME: TpaUKU TTOKA3ATEIbHOH, JIOrapu(PMUIECKON 1

3.2 TPUTOHOMETPUYECKHX (DYHKIMI; u300pakaTb MX Ha KOOPAWHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh JJISl PELICHHS YPABHECHUM U HEPABEHCTB
N300pakaTth Ha KOOPAWMHATHOW TUIOCKOCTH TpaduKd  JTMHEHHBIX
33 YpPaBHEHHUH M HCIIOJIB30BATh MUX JUIA DPELIEHUS CHUCTEMBl JMHEWHBIX
ypaBHEHUH
y Hcnonb3oBath rpaduku (GyHKUMH JUIsI UCCIEAOBaHMS MPOLECCOB U
. 3aBHCUMOCTEH U3 JPyTruX y4eOHBIX AUCIUILIHH
4 Hayana maremaTdeckoro anaimsa
OnepupoBaTh MOHATHUSAMH: HeENpepbiBHAas (YHKIMSA, TNPOU3BOAHAS
4.1 (YHKIMM, HWCIOJIB30BaTh T'€OMETPUYECKHMA H  (HUHYECKUH CMBICI
IIPOU3BOAHOMN U1 peIIeHUs 3a1a4
4o HaxomuTh  mpoW3BOAHBIE  3JEMEHTApHBIX  (QYHKIMHA,  BBIYUCIATH
' MIPOM3BOIHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO (PYHKIUI
Hcnonp30BaTh  TPOW3BOAHYIO U HWCCIENOBaHHA  (YHKIUM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YJIbTAThl UCCIEIOBAHMS K
MOCTPOCHHIO TPadUKOB
44 Hcnonp30BaTh NPOU3BOAHYIO U1 HAX0XK/IECHNS HAWIYUILIEro peleHus B
' IIPUKJIAJHBIX, B TOM YHCJIE COLIMAIbHO-DKOHOMUUYECKUX, 3a1a4ax
45 OnepupoBaTh MOHATUAMU: MEpBOOOpa3Hasi W HUHTErpaji; IOHUMATh
. reoOMEeTPUUECKUN U PU3NYECKUI CMBICII HHTETpaJia
46 Haxoguts nepBooOpa3Hble 3JIEMEHTapHbIX (PYHKIMH, BBIYUCIATH
' uHTerpain no ¢popmyine Hetorona — Jlelioauna
47 Pemars npukianHele 3a1a41, B TOM YUCIIE€ COLIMATbHO-I)KOHOMUYECKOTO

u (I)I/ISI/IIIGCKOFO XapakTepa, CpeaACTBaAMM MaTEMATHIYCCKOI'O aHaJIn3a




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

Koxa
1 Yucna 1 BBIYUCICHUS
Pammonanbueie  ymucna. OOBIKHOBEHHbIE M JIECSATUYHBIE JAPOOH, IPOIEHTHI,
OCCKOHEYHBIC  TepuoAuvecKkue  npodu.  ApudmeTudyeckue  omepamuua ¢
1.1 palMoHaNBHBIMU YHCIAMHU, NPE0Opa30BaHUsl YUCIOBBIX BhIpakeHHH. [Ipumenenue
NpoOeil U MPOLEHTOB JUIsl PEUIeHUs NPUKIATHBIX 3a7ad W3 Pa3IUYHBIX OTpacieil
3HaHUU U PEATbHOM )KU3HU
JelictBuTenpbHble  4YMCla.  PalMOHaNbHBIE W HUPPALMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepauMu C JACHCTBUTEIbHBIMM 4YuciIaMu. [IpuOmmkéHHbIE
BBIUMCJIEHUS], ITPABUIIA OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUM
Crenenp ¢ mensiM mokasaresnieM. CraHaapTHas Gopma 3amucu J€HCTBUTEIBHOTO
1.3 yucia. Mcnonp3oBaHue mnoaxofsiied (GopMbl 3amucu JAEHCTBUTENbHBIX YUCEN IS
pelIeHNs IPaKTUYECKUX 3aad U MPECTABIECHUS JaHHbBIX
14 Apudmernueckuii KopeHb HaTypalbHOW creneHu. [leiicTBusi ¢ apupmMeTHIecKUMU
‘ KOPHSIMM HaTypaJbHON CTETIEHU
s CuHyC, KOCHMHYC UM TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 YpaBHEHMSI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUs
27 [TpeoGpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHoBHBIE
' TPUTOHOMETpUUYECKUE (POPMYJIBI
93 VYpaBHeHHe, KOpeHb ypaBHeHHsA. HepaBeHCTBO, pellleHue HepaBeHCTBA. Metop
' VHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHANBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Pemenune nppanroHanbHbIX ypaBHEHUI 1 HEPABEHCTB
2.6 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI
57 [IpuMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUUECKHX 3ajay U 3a7a4

H3 pa3JIMYHbIX oOmacteit HAayKH U peaanoﬁ KHU3HHU




3 OyHKIMU U Tpaduku
11 Oynknusa, crnocoObl 3aganus ¢yHkuun. ['padux dyHkuuu. B3zaumuHo oOpaTHBIC
' byHKITUN
312 OO6nactp ompenereHUss W MHOXKECTBO 3HaueHWi ¢yHkumu. Hymm dyHkmmm.
. [TpoMexyTKkH 3HAKOMOCTOSHCTBA. UETHBIE 1 HEUETHBIE (PYHKIIMH
13 CrenenHas (GyHKUUS C HaTypaJibHBIM M LE€NbIM IOKa3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHSI 71-0i CTETICHH
34 TpuronomeTpudeckasi OKpY>KHOCTb, OINPEACICHHE TPUTOHOMETPUUICCKUX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTudeckoro anaimsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOCIEAOBaTENbHOCTEH. MOHOTOHHBIE
' MOCIe0BAaTEeIbHOCTH
ApudmeTrnueckas U TeoMeTpuyeckas IMporpeccuu. beckoHedHO yObIBaromas
47 reomerpuueckasi nporpeccus. CymMma OECKOHEYHO yOBIBAIOIIEH TeOMETpPHUYECKON
‘ nporpeccur. dopmysa CIOXHBIX TMPOLEHTOB. Mcmonp30BaHUE MNPOTPECCUU MAJs
pelIeHrs peallbHBIX 3aja4 IPUKIIaJHOTO XapaKTepa
5 MHokecTBa 1 JOTHKa
MHoxecTBO, omepanuu Haja MHOxecTBamu. Jluarpammbel Oinepa — Benna.
5.1 [IpuMmeHeHrne TEeOpPEeTUKO-MHOXKECTBEHHOTO ammapara i OMHCAHMS peallbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 33129 U3 JPYTUX YYEOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO
11 KJIIACC
Kon ITpoBepsiemMblii 3JIeMEHT COACPKAHUS
1 Yucna v BEIYUCIIEHUSA
1.1 HarypanbHsle u nenbie yncina. IIpu3Haku 1eIMMOCTH LEIIbIX YUCEN
1.2 Crenenb ¢ pallmoHaNIbHBIM MOKa3aTesneM. CBONCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHBIE JIOTAPUPMBI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BhIpaXKEHUH, COIEPKAILUX JOraprUPpMbI
57 [IpeobpazoBaHue BBIpAKEHHIA, COJIEPKAIINX CTETICHU C PAllMOHATLHBIM
. MOKa3areiem
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[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB

2.4 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckne ypaBHEHUS U HEPAaBEHCTBA
Y Cucrembl JHMHEHHBIX ypaBHEHUH. PelleHne MNpUKIAIHBIX 3a7ad C I[IOMOIIbIO
. CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucremMbl U COBOKYITHOCTH PAaLlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3aJa4
' ¥ 33/1a4 U3 Pa3JIMYHbIX 00JIACTEeH HAYKU U pealbHOU )KU3HU
3 @OyHKIMH U rpaduku
Oynkius. Ilepuognueckue ¢yHkuuu. I[IpomMexyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MaxkcuMyMbl ¥ MUHUMYMBI (QyHKUuH. HaunOomnbllee M HauMeHblee 3Hau€HHE
(GYHKIMU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GpyHKIIUH, UX CBOWCTBA U TpapUKU
33 [Toka3zarenbHas u norapupmMudeckas GyHKINHU, UX CBOMCTBA U rpaduKu
3.4 Hcnons3oBanue rpadukoB GyHKIUI 715 pelIeHUs YPaBHEHUN U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpaduxkoB (GyHKIMH AA8  HCCIENOBAHHSA  MIPOLECCOB U
3.5 3aBUCHUMOCTEHM, KOTOpbIE€ BO3HUKAIOT IpPHU PELIEHUU 3aJad U3 JIPYruX Y4eOHbIX
IIPEIMETOB U PEAIBHOU KU3HU
4 Hayana maTemMaTnyeckoro aHaausa
4.1 HenpepsiBHble GpyHKIIMN. MeToa HHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB
4.2 ITpousBonHas GpyHkuu. ['eomeTprueckuii 1 GU3NIECKUI CMBICT POU3BOAHOM
43 ITpousBonHble 31eMeHTapHbIX (yHKIMA. DopMybl HaXOXKIEHHS MTPOU3BOIHON
. CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIUM
[IpumeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoskieHne HamOOJNBIIEro M HAMMEHBIIETO 3HAYeHUS (YHKIUUA Ha
OTpE3Ke
[IpumeneHne Npou3BOAHON AJI HAX0XKIEHUS HAaWIy4IlIEero peuIeH sl B IPUKIIaJIHbIX
4.5 3aja4yax, s OINpeAeNieHUs CKOPOCTH Ipoliecca, 3aJaHHOro (opMmysnon wiu
rpaduxoM
4.6 IlepBooOpaznas. Tabmauia nepBooOpa3HbIX
47 WuTterpai, ero reoMmeTpudeckuii 1 pusnyeckuii cMbIci. Beruncinenue uHTerpaa no

dhopmyne Hetotona — JleliOnuma




HOACHUTEJBHAS 3AITMCKA

PaGouass mporpamma ydeOHOro kypca «l'eomerpus» 0a30BOro YpOBHS IS
oOyuarommxcst 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaibHOIO
rOCYyJIapCTBEHHOT'0 00Pa30BaTEIbHOTO CTaHIapTa CPeHEro 00Iero oopa3oBaHusl,
C yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUI, TMPEABIBIAEMBIX K
MaTEeMaTUYeCKOMY OOpa30BaHUIO, W TPAAMIMN POCCUMCKOTO 0Opa3oBaHUS.
Peanuzanus nporpammel 00eCrieYMBaEeT OBJIaACHNUE KIIFOUEBBIMU KOMITETEHIIUSMU,
COCTaBJISIIONIMMH OCHOBY JJIsi CaMOPa3BUTHSA M HEMPEPHIBHOTO 0Opa30BaHUA,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JWYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHUSA
JMYHOCTH 00YyYaroInXcs.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TE€OMETpUU Ha YpPOBHE CpPEIHEro OOIlero
oOpa3oBaHusl OOYCIIOBJI€HA NPAKTUYECKOH 3HAUYMMOCTHIO METAaNpeAMETHBIX U
NPEIMETHBIX pe3yJIbTaTOB OOY4YEHHS T'€OMETPUHM B HAINpPaBJIECHUU JHMYHOCTHOTO
pa3BuTUsl OOywaroumxcsa, (QOopMUpOBaHUS (PYHKIMOHAIBHOW MaTeMaTH4YeCKOU
TPaMOTHOCTH, U3yUEHUS APYTUX y4eOHbIX AUCUMILTNH. PazBuTue y oOydaromuxcs
NIPaBWIbHBIX MPEICTABICHUNA O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPHUUECKHUX
a0CTpaklMi, COOTHOIIEHUH PEATbHOTO M HJICAIBHOT0, XapakTepe OTpaKCHHUs
MAaTEMaTUYECKOM HAyKOM SABJICHUW MW TMPOILECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUalluXcsl, a TakXKe KauecTB MBIIUICHHUsS, HEOOXOAMMBIX JJIsi aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBIsieTcs OOHUM U3 0a30BBIX MPEIMETOB HAa YpPOBHE CPEIHETO
obmiero oOpa3oBaHuUs, Tak Kak o0O0OecreyrBaeT BO3MOXKHOCTh M3YUYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HANPABJIEHHOCTH, TaK U TYMaHUTApHOI.

Jlornueckoe MbllUIeHUE, (HOpMUpyeMOe NPU HM3YYCHHH OOYyYalOIIMMUCS
MOHSATUIHBIX OCHOB T€OMETPHH U TIOCTPOCHUH IIETIOUKH JIOTHUECKUX YTBEPKACHUI
B XOJ€ pEILICHUS TeOMETPUYECKUX 3ajad, YMEHHUE BBIIBUTATb U OMpPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA NPHU PEIICHUHU 33/a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (HU3UKH.

YMeHue opueHTUpOBaThCSl B MPOCTPAHCTBE HIPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JacTsAX AEITeNbHOCTH 4YenoBeka. OpueHTalMsl 4yeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOrO ObITHs, (opma
OTPaKEHUS OKPYXKAIOIIETO MHpPa, YCIOBUE YCIEIIHOTO TO3HAHUS W AKTUBHOTO
npeoOpa3oBaHus  JAEUCTBUTEIBHOCTU.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu 00bEIUHSET pa3Hble BUIbl YYEOHOW M TpPYIOBOM JAEATEIbHOCTH,
SBIISIETCS OJHUM U3 MPO(PECCHOHAIBHO Ba)KHBIX KayeCTB, MO3TOMY aKTyallbHa
3ajaya (OpMUPOBaHUSA y OOYYaIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON JEATEILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOro kKypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — 001eo0pa3oBaTeibHOE U OOLIEKYJIBTYPHOE pa3BUTHE
oOydaronuxcst  4yepe3  OOecrieYeHHe  BO3MOXHOCTH  MpPUOOpETeHus U
UCMOJb30BAHUS CHCTEMAaTHMYECKUX TE€OMETPHUUYECKUX 3HAaHUH U JeWCTBUH,
CHeIM(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIIEIITHOTO MPOIOJIKEHHS 00pa30BaHUS
O CIIEHUATBHOCTSM, HE CBSI3aHHBIM C IIPUKJIATHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[IporpaMMa 1o reoMmeTpuud Ha 0a30BOM YpOBHE IpeIHA3HayeHa MAJis
00yyYaromuxcst CpeTHEH MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUI
Ha ypOBHE OCHOBHOTO 00I1Iero oOpaszoBaHus. TakuM 00pa3oMm, oOydaromuecss Ha
0a30BOM YpOBHE JOJIKHBI OCBOMThH OOIME MaTeMaTHUYECKUE YMEHHs, CBSI3aHHBIC
CO cHenupuKoil TreoMETpUHM W HEOOXOAMMBIE [UISI JKU3HM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb H3YYHTh I'€OMETpUI0 Oojiee
rimy0oKO, e€ciau B JajbHEUIIEeM BO3HHKHET HEOOXOIMMOCTh B I'€OMETPUUYECKHX
3HAHUAX B IPOPECCUOHATIBHON ACSITEIbHOCTH.

JlocTmkeHre 1ea OCBOCHMS MPOrpaMMbl OOECIIEUMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopUTETHBIMM 3aJauamMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

* hopMupOBaHUE NMpeICTaBICHUS O TEOMETPUH KaK YaCTH MUPOBOU KyJIbTYpBI

¥ OCO3HaHHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

 popmMupoBaHUE NPEACTABICHNUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUS KaK
O BaXXHEHUIIMX MaTeMaTHYECKHUX MOJIENSIX, MO3BOJSIOIIUX OMHCHIBATH U
U3y4yaTh pa3HbIe SBJICHUS OKPYKAIOLIETO MUPA;

o hopMupoOBaHuEe YMEHHS paclio3HaBaTh Ha YePTEKaxX, MOJEISAX U B PeaIbHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPalllCHUS;

¢ OBJIQJICHUE METOJaMH PEIICHUs 3a7a4 Ha TMOCTPOCHHUS Ha M300paKeHHSIX
POCTPAHCTBEHHBIX (DUTYD;

e popMHpOBaHME YMEHHS ONEPUPOBATH OCHOBHBIMH  IOHATUSIMH O
MHOT'OI'paHHHUKaX U TeJlaX BPALICHUS U MX OCHOBHBIMHU CBONCTBAMU;

e OBJIQ/ICHUE AITOPUTMAMU PEUICHHUS] OCHOBHBIX THIIOB 33]1a4; (OpMUpPOBaHUE
YMEHHsI TPOBOJIUTH HECIOXHBIC JOKA3aTeNbHBIC PACCYXKICHUS B XOE
pElICHUs CTEPEOMETPUYECKHX 3aJad W 3aJad C [PaKTHYECKUM
COJIEpKaHUEM;



e Pa3BUTHE MHTEIJIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00y4Yaromuxcs,
IIO3HABATEJIbHOM aKTUBHOCTH, UCCIEA0BATEIIbCKUX YMEHHM, KPUTHYHOCTH
MBIIUICHUS;

e popMupoBanue (GyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHONW T'€OMETPHHU:
YMEHHUE PACIO3HABaTh MPOSABICHHUS T€OMETPUUECKUX MOHATUN, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEAJIbHBIX )KU3HEHHBIX CUTYALUAX U IIPU U3YUECHUU
JIpyruX  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATH UX HA SI3bIKE TEOMETPHUH U CO3/1aBaTh
F€OMETPUYECKHE MOJENHN, IPUMEHITh OCBOCHHBIM T'€OMETPUYECKUN
anmapar i1 PElICHUs IIPAKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
VMHTEPIPETUPOBATH U OLICHUBATh NOJIYYEHHBIE PE3YIbTATHI.

OTIUYUTENHEHON OCOOEHHOCTHIO MPOrPAaMMBI SIBISETCS BKIIOUEHUE B KypC
CTEpEOMETPUU B Hayajle €ro M3y4eHHs 3a4ad, pElIacMblX Ha ypOBHE
MHTYWTUBHOT'O TIO3HAHMSI, U ONIPEAEIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Hajl
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOIO U IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE WHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3YYEHUIO IIPEIMETA.

ITpennourenne oTAAETCS HATTISIIHO-KOHCTPYKTUBHOMY METOLy 00YUYEHMsI, TO
€CTh TEOPETUUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEMETHO-
IIPAKTUYECKOM JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
YYAIIUXCA B KypCcE€ CTEPEOMETPUM NPOBOAUTCS 3a CUET pEIIeHUs 3aJad Ha
CO3/laHME  TPOCTPAHCTBEHHBIX 00pa3oB M  337ad HA  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpa3a HPOBOAUTCA C OMOPOM Ha
HarJsHOCTh, @ ONEpUpOBaHHE OO0pa3oM — B YCIOBUSAX OTBJIEYEHHS] OT
HarJIIHOCTH, MBICIIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COACPKAHUA.

OcHoBHBIE cozaepkarenbHble TuHUK Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsimMble 1 IIIOCKOCTH B POCTPAHCTBEY, «Tenna BpameHus»,
«BekTophl ¥ KOOpAUHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJIOTUYECKUX YMEHUM
pacrmpenensaercs HE TOJIBKO IO COJIepKaTelIbHbIM JIMHUSIM, HO W 1O ToJaM
oOy4eHHs Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMUs.

Copnepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOEHHUSl pabodeil mporpamMmsbl, pacHpeleN€HHbBIM 10 ToAaM OO0yueHwus,
CTPYKTYpUPOBAaHO TakKUM o00pa3oM, 4YTOObl OBJAJE€HHE TI'€OMETPUUYECKUMU
MOHATUSMU U HABBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJTIOICHUEM TTPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUSI BKIIOYAIIUCH B
OOIIYI0 CUCTEMY T'€OMETPUUYECKUX MPEACTaBICHUN 00yYaroluxcs, paclmupss U
yrayOusist e€, o0pa3ysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTes 2 yaca B Heaento B 10 knacce u 1 yac B
Henemo B 11 kitacce, Bcero 3a Ba roga oOydenus - 102 yyeOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSI ~ CTepeOMETpuUH. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHHe MpsAMBIX B MPOCTPAHCTBE: II€pECEKaroluecs,
napajuielibHble M CKpeluBaromuecs: mnpsmbie. [lapauienbHOCTh MNPAMBIX U
IUDJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; MAPaLIEIbBHOCTh NPSIMOM M IUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMH CTOPOHAMH; YroJd MEXAy NpsIMBIMA B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEN: MapajiyieIbHbIC TJTIOCKOCTH; CBOMCTBA
napajulenbHBIX Muiockoctei. [lpocteiimne mnpocTpaHCcTBeHHblE (UTYpHI  Ha
IJIOCKOCTH: TETPa’dAp, KyO, MapasuiesielnuIe]l; MOCTPOESHUE CEYEHU .

[leprieHIUKYISIPHOCTH NPSIMOM U TJIOCKOCTHU: MEPIIEHANKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE MNApPAUICIbHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYJIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopemMa O IpsAMOU
MEPIEHAUKYJISIPHON TIJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHMHBIA YroJ JBYTPaHHOTO  yTJa.
[leprieHIUKYNSAP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHHE
OT TMmpsAMOM [0  IJIOCKOCTH,  TpoeKuus  (QUrypsl Ha  TUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: TNPHU3HAK  NEPHEHIUKYJSIPHOCTH  JIBYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEPIEHANKYIISPaXx.

MHOrorpaHHuKu

[ToHsiITHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTBI MHOIOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKAa MHOrOrpanHuka. [Ipusma: n-yrospHas
pU3Ma; TPaHu ¥ OCHOBAHUS MPU3MBI; TIPSIMasi U HAKJIOHHAS TPU3MBI;, O00OKOBas U
MOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuielienune] U ero cporcra. llupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBAHWE MUPAMHUJIBI; OOKOBAs M TIOJTHAS TOBEPXHOCTH MUPAMU/IBI; MIPABUIIbHAS U
yceu€HHasi MnHupamMuja. OIJIEMEHThl Tpu3Mbl U nupamujabl. [IpaBuiibHBIC
MHOTOTPAHHHMKHU: TOHSTHUE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MaA U
MpaBWIbHAs MUPAMHIA; NPABUJIbHAS TPEYroJibHash MUpPaMHUAA W TPABUIIbHbBIN
teTpadap; KyO. IlpeacraBieHwe o TMpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nonekaap u ukocasap. CedeHus Npru3Mbl U MUPAMU/IBI.

CummMmeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTUA.  DJEMEHThl CHMMETPUM B MNHpaMuAax, Napajuielienunenax,
MPaBWJIbHBIX MHOTOTPAaHHUKAX.



Bobluniciienue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, OuaroHaiu, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSAMOU MPHU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSMOM MPU3MBIL
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIomaau yceu€éHHoM mnupamuabl. [loHstue o0 o0BéMe. OOBEM
MAPaAMHU/JIbl, TPU3MBL.

[Tonobubie Tena B mpocTtpaHcTBE. COOTHOMICHHMS MEXIY IUIOMIAJIIMU
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEII.

11 KITACC

Tena Bpamenus

HuimHapuyeckas IIOBEPXHOCTD, oOpasytomue UWIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKONW MOBepXHOCTU. LlMmuuap: ocHOBaHHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrwIas W OCh, IUIONIAJb OOKOBOM W TIOJHOM
MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yrolire KOHMYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOU moBepxHocTU. KOHyC: OCHOBaHKE U BepIInHA, 00pa3yroias
U OCh;, IUIOMAAh, OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolye U BhICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: ueHtp, paauyc, AUAMETP; IJIOMIAb MOBEPXHOCTU CHEpHI.
B3auMHoe pacnosoxenue cepbl ¥ MIOCKOCTH; KacaTellbHasl IIOCKOCTh K cepe;
TI0MIAAbL CHEPHI.

N300paxeHue Tea BpalleHUs Ha MI0CKOCTH. Pa3BépTKa IIMIIMHIpa U KOHYCA.

KoMOuHanuu Ten BpalleHUss U MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalllCHUS.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBAa 00BbEMOB Tell. Teopema 06 00bEMe
IOpSIMOYTOJIBHOTO Tapaiienenurnena u cieactsus u3 He€. OObEM UMIMHIpA,
koHyca. O0bEM mapa u miomajb chepsl.

[logo6ubie Tena B mpocTpaHcTBE. COOTHOLICHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJI.

Ceuenus mwimHapa (TAapaJUIeIbHO M TNEPHEHAMKYISIPHO OCH), CEYEHHS
KOHyca (MmapajielbHOE OCHOBAaHUIO M IMPOXOJALIEE Yepe3 BEPIIMHY), CEUCHUS
niapa.

BeKTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTtpaHcTBe. ClI0KEHHE U BBIUNTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha Yncio. PaznoskeHne BEKTopa 1Mo TpEM HEKOMILTaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienne 3amad, CBA3aHHBIX C
MpUMEHEHUEM TpaBWI JACUCTBUN ¢ BekTopamu. lIpsmoyronpHas cuctema



KoopauHart B IpocrtpaHcTBe. Koopaunatel BekrTopa. lIpocrenmme 3amaun B
KOOpJMHATax. YToa Mexay BekTopaMu. CKalasipHOE INPOU3BEICHHE BEKTOPOB.
BelunciieHue yrioB Mexay NpsIMBIMU U IIIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUH I'€OMETPUUECKHUX 3a4ad.

INIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTpaMMbl y4eOHOTO MpeaMeTa
«MaremMaTnka» XapakTepU3yrTCS:

I'pa:knanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (WYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBIICHUIA,
nporeaAyp TpaxaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH W Mp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

IIarpuoTrnyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM TPaXKIaHCKON UACHTUYHOCTH, YBAKECHHS K
MPOIIIOMY Y HACTOSILEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JIOCTUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUUYECKOU IIKOJIbI,
K HWCIIOJIb30BAHUIO JTHUX JIOCTHKEHUW B JPYTHX HayKaxX, TEXHOJOTHsX, cdepax
DKOHOMHKH.

JAyX0OBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(OPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATHYECKOTO TIOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NPUMEHEHUEM JOCTHKCHUN HAYKH U IESTEIIBHOCTHIO
y4€HOIr0; OCO3HAHHEM JINYHOT'O BKJIAJa B TOCTPOEHUE YCTOMYMBOIO Oy IylIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHUpPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ay, peleHn, paccyXIeHNN;
BOCHPUUMUYHMBOCTHIO K MATEMATUYECKUM ACIIEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIIUTAHUE:

chOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro U 0e301macHoro oopasa KM3HHU, OTBETCTBEHHOI'O OTHOIIECHHUS
K CBOEMY 370pOBbIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHUI
OTABIXA, perynsipHas buzngeckas aKTUBHOCTb); buznyeckoro
COBEPILECHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03I0POBUTEIILHON
NEATEIBHOCTBIO.



Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHMEM IIEHHOCTU TPYJOJIOOUs; UHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATILHOW  NEATEIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ MPUJIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymieit mnpodeccud W peaM30BbIBATH COOCTBEHHBIE >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIHOCOOHOCTBIO K  MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSKEHUU BCEU IKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH PAKTUYECKUX 3a7a4 MAaTEMaTUYE€CKOW HAITPABJICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpPbl, MOHHUMAHUEM BIIMSHUS
COLMAIBHO-DKOHOMHUYECKUX ITPOLECCOB HA COCTOSIHUE MPUPOJIHON U COLUAIBHON
Cpellbl, OCO3HAaHHWEM TJOOATBHOTO XapakTepa HSKOJOTHYECKUX  MPoOseMm;
OpHUEHTalMEl Ha MPUMEHEHUWE MAaTeMaTUYECKUX 3HAHUW [JIs PEIICHUs 3aJad B
00JaCTH OKpy’Karouleld cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX TTOCIICICTBUAN JJISI OKPYKAIOIIEN CPEIBL.

LleHHOCTH HAYYHOI'O NO3HAHMS:

Cc(OPMUPOBAHHOCTHI0 MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKM W  OONIECTBEHHOM  MpaKkTUKH, MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeToBEUeCKON JesATEebHOCTH, JTaroB €&
pPa3sBUTUS M 3HAYUMOCTH JUISl PA3BUTUS LIMBWIM3ALMU; OBJIAJAECHHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYyJIbTYpOM KaK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYK) M HMCCIEHOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OCliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCATbHbIMU Pe2YTAMUBHBIMU OeUCBUIMU.

1)  Vuueepcanvhvie  no3nasamenvuwvle  Oeilicmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUSL — OKPYXCaloujeeo  Mupa;  npumeHeHue  J102UHeCKUX,
UCCIe008amMeNbCKUX onepayull, yMeHuti pabomamso ¢ uHpopmayuetr).

basoBbie Jlornyeckue A1eHCTBUA:

e BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MaTEeMaTHYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHUH MEXIy TIOHATUAMH; (OPMYIUPOBATH
OTIpENeICHUS]  TOHSATHW; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(ukanyu, OCHOBaHUS JUIsi OOOOIIECHUST M CPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJTU3A;



e BOCIIPUHUMATh,  (OPMYJIUPOBATH H  NPEOOPa30BBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE U OTpPHUIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

eBBISIBJISITh ~ MAaTe€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopedrss B (aKTaxX, MAaHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNL;

e ICTIATh BBIBOJBI C HCITOJIB30BAaHWEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJTUTH CaMOCTOSITENTHHO JI0Ka3aTeNIbCTBA MaTEeMaTHYECKUX
YTBEPXKICHUM (TIPSIMBIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyYMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

e BEIOMpATh CIMOCOO pelieHus y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOUpATh HauboJee MOAXOIANINN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble nccienoBare/bCKue 1eiiCTBUA:

¢ ICMIOJIB30BAaTh BOIMPOCHl KAK HCCIIEOBATEIBCKUM MHCTPYMEHT IMO3HAHUS;
dbopMyIMpoOBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOPEUHE, MPoOIIeMy,
yCTaHaBIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIINIO0, MHCHHE;

e IPOBOAUTH CAMOCTOSATEIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
MO0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHUA,
npoliecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
poIECCamu;

e CAMOCTOATEIHHO (HOPMYIHPOBATH OOOOIIEHHS W BBIBOABI MO pe3ybTaTam
MPOBEAEHHOTO HAOIIOJEHUS, MCCIEIOBaHUsI, OIIEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M 0000IIECHNUI;

e MPOTHO3UPOBATh BO3MOXKHOE PAa3BHUTHE TMPOIECCa, a TaKXKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora c nnpopmanmeii:

e BBISIBJISITH I€PUIIUTHI UHPOPMALIUU, JTaHHBIX, HEOOXOAUMBIX JIJI1 OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a]1auu;

e BEIOWpaTh MH(OPMAITUIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETHUPOBATh WH(POPMAIIUIO PA3THIHBIX
BUJIOB U ()OPM TMPECTABICHUS;

e CTPYKTYpHUpOBaTh WH(MOpMAIUIO, TPEACTABIATh €€ B Pa3Iu4HbIX (opMax,
WUTIOCTPUPOBATH TpaPUUeCcKy;



* OIICHUBATH HaJEKHOCTD uHdopmauu 1o CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvHvie KOMMYHUKAmMUGHble Oelicmeus, o0becneyusarom

chopmuposanHoCmsb COYUAIbHBIX HABLIKOE 0OVUAIOUIUXCHL.

OO0uenue:

e BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMU
U TEIsIMU OOIIEHUs;, SCHO, TOYHO, IPAMOTHO BBIPAKaTh CBOIO TOYKY
3peHHs B YCTHBIX M INMHCHMEHHBIX TEKCTax, J1aBaTh IOSCHECHUS IO XOAY
pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJYYCHHBIN Pe3ybTar;

* B X0J1¢ 00CY’KJIEHUS 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAeMON TEMBI,
POOJIEMBI, PEIIaeMOii 3a/1a4, BEICKAa3bIBaTh UJICH, HAIICJICHHBIE HAa TIOUCK
pEIICHHS; COIMOCTaBIATh CBOWM CYXJIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAajiora, OOHAPYKUBATh PA3IMUUE M CXOJICTBO TO3UIIHI; B
KOPPEKTHOH opme GopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e PEJICTABIISATH PE3YJIHTATHI PEIICHUS 3a7]a4H, SKCTICPUMEHTA, UCCIIEI0BaHUS,
MIPOEKTa; CaMOCTOSATENIHLHO BBIOMpaTh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a]1a4 MMPE3eHTAMN U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHuvecTBo:

e IOHUMATh M UCIIOJIb30BATh MMPEUMYIIECTBA KOMAHIHON W WHINBUAYaIbHON
paboTHI MpU pemieHnH y4eOHBIX 3a/1ad; MPUHUMATH IEIh COBMECTHOU
NESATEeTbHOCTH, IUJIAHUPOBATh  OPraHW3alMI0 COBMECTHOW  paboTHI,
pacnpenensaTh BHABI paboT, JOrOBapuBaTHCA, OOCYXKIATh TPOIECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHUST HECKOJIBKUX JIHOJICH;

e Y4aCTBOBATh B IPYNIOBLIX (hopMax pabOThI (00CYXAeHUSI, 0OMEH MHCHUH,
«MO3TOBBIE ITITYPMbD» W WHBIC), BBINOJIHATHL CBOIO YacTh pPaOOTHI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMHU YJI€HAMHA KOMAaH/IbI,
OILICHHWBAaTh Ka4eCTBO CBOETO BKJIa/a B OOIMN TPOAYKT MO KPUTEPHUSM,
c(OopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pecynamuenvie  Oelicmesus, obecneuusarom
Gopmuposanue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

e COCTABJISATH IIJIaH, aJITOPUTM PELLIECHUS 3a]]a4l, BEIOUPATh CII0CO0 PELIEHUS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C YIETOM HOBOU
uHbOpMaIny.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMHU TIO3HABATENIbHON  pedrexkcun Kak  OCO3HAHHMS
COBEpIIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTaTOB;



BJAJ€Th CHOCOOAMM  CaMOMNPOBEPKH, CaMOKOHTpOJIA Ipolecca U
pe3yibTara peleHnss MaTEMAaTUYeCKOM 3a/1a4H;

e [IPEABUIETH TPYAHOCTHU, KOTOPHIE MOT'YT BO3ZHUKHYTH IIPY PELICHUN 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHE pE3yJibTaTa LEId M YCIOBUSAM, OOBICHSITDH
IIPUYUHBI JTOCTHKECHUSA WM HENOCTHXKEHUS PEe3YJIbTATOB JEATEIbHOCTH,
HAXOJIUTh OMMOKY, JaBaTh OLEHKY TPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

OmnepupoBaTh MOHATUAMU: TOYKA, TPSIMasi, TIIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUM M CJICACTBUS W3 HUX MPH PEIICHUHU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATHAMU: TAPATUICITHFHOCTD U TIEPIICHANKYIIPHOCTD TIPSIMBIX
Y TTOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE PpAaCIONIOKEHHE TPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAaHHBIA yroJl, TpaHW JBYI'PAHHOTO YIJIa,
peOpo ABYTrpaHHOTO YIJIa; JMHEWHBIA Yroj JBYTPaHHOTO yrja; IpaxyCHas Mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHWK, BBIMYKJIBIA W HEBBITYKIIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, MPABUIILHBIA MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOIDAaHHUKOB (ITMpaMHJIa; IPU3MA,
IPSIMOYTOJIBHBIN TapajuIeyIeIuIe, Ky0).

KnaccudummpoBat ~ MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS A
KIacCUpUKay (BBIMYKIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKH, TPAaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE M HAKJIOHHBIC TIPU3MBI, TTapaJICIICTUTICBI ).

OmneprpoBaTh MOHATHAMH: CEKYIAs TUIOCKOCTh, CEYCHUE MHOTOI'PAHHUKOB.

OOBSCHATH MIPUHIIMITBEI TIOCTPOSHUS CEUCHUM, UCTIONB3YST METO]T CIICIOB.

CTpouTh CceueHUS] MHOTOTPAHHUKOB METOJOM  CJIEAOB, BBIMIOJIHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEXKHU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYp: BHU
CBEpXY, COOKY, CHHU3Y.

Pemath 3a/1aun Ha HAXOXKJACHHE TCOMETPUUCCKHX BEJIMUMH 10 00pa3iaM WiIH
aJIfOPUTMaM, TPUMEHSS W3BECTHHIC AaHAJUTHUYCCKHE METOJABI TNPU PEIICHUU
CTaHJIAPTHBIX MaTEMaTUIECCKUX 33]1a4 Ha BEIYUCIICHUE PACCTOSHUN MEXKITY IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIHBAIOIIUMHUCS TTPSIMBIMH.



Pemats 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BETUUMH 0 00pa3iaM Uiu
QITOPUTMaM, NPUMEHsS UW3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEIICHUU
CTAaHJAPTHBIX MAaTeMAaTU4YECKMX 3aJad Ha  BBIYMCICHUE YIVIOB  MEXIY
CKPELIMBAIOIIAMHUCS TNPSAMBIMHM, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IJIOMAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
nupaMuja) € TMOpUMEHEHHueM (QOpMyJ; BBIYUCIATH COOTHOLICHHUS MEXIY
IIOIIASIMU TOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATUAMHU: CHMMETPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
MJIOCKOCTh CHMMETPHH;, LICHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPENCTaBICHHYIO Ha uYepTekax Hu
PUCYHKaX.

ITpumensaTh TeomeTpuyeckue (akTbl IS PEUIEHHS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIIoIararolMx HECKOJIBKO 1IAr0B PELIEHHUs, €CJIM YCIOBUS IPUMEHEHHUS
3aJ]aHbl B IBHOM (opMe.

[IppuMeHATH MpOCTEHINNE NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKA3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMeHATh IONYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATh PEAIbHBIC
CUTyallUM W NPHUMEHATH WU3yYCHHBIC IIOHATHS B IPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKU C(HOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T€OMETPHUH, HCCIEA0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIOJIb30BaHNEM T€OMETPUUYECKUX TTOHATUHN U TEOpEM, amnmapara aireOppl; pemarhb
IIPAKTUYECKHE 3a71a4H, CBA3aHHBIC C HAXO0XKJICHUEM I'€OMETPUUECKUX BEJITNYHUH.

11 KIIACC

OmnepupoBaTh MNOHATUSAMU: LWIMHAPUYECKas MOBEPXHOCTh, OOpasyroliue
WIMHIPUYECKONM  MOBEPXHOCTH;  IWIMHJApP,  KOHUYECKass  IMOBEPXHOCTb,
o0pa3yrolne KOHUYECKOM MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1map).

OOBACHATH CLIOCOOBI OTYUEHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacloioKeHHe cPepbl U TUIOCKOCTH.

OmneprpoBaTh MOHATUSAMU: IAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CeTMEHTA; IIApOBOM CIIO, OCHOBAaHWE INAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIONIAAM  TOBEPXHOCTEH Tel  BpallleHHs,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (POpPMYII.



OmnepupoBaTh MNOHSATHSIMH: MHOTOTPAHHUK, BIHMCAHHBIE B cdepy U
OMHUCAaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WU TEJO
BpAILLCHHUS.

BbIUHCIATE COOTHOIIEHHS MEXAY IUIOIAJSMHU IOBEPXHOCTEN M 00BEMaMH
MOAOOHBIX TEII.

N3o00paxaTth u3yyaeMble (UIypbl OT PYKM U C HPUMEHEHHEM IMPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BbITIONHATH (BBIHOCHBIE) INTIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHUS TEJl BPAILLIECHHUS.

W3BnekaTb, WHTEPIPETUPOBATH M MpeoOpa3oBbIBATh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPeICTaBICHHYIO Ha uYepTekax u
pUCYHKaX.

OnepupoBath NMOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIONIHATE  JEUCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOpa Ha YUCIIO0, OOBSACHATH, KAKUMU CBOMCTBAMHU OHHU 00J1a/1al0T.

[IprMeHATh TPaBUIIO NapasuIeNIeIUIENA.

OnepupoBaTh NOHATHUAMMU: IEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXAY
BEKTOpPaMH, CKAIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIAHAPHBIC
BEKTOPBL.

Haxomutk cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOPaMH, CKaJSIPHOE IIPOM3BEICHUE, pPACKIAIbIBaTh BEKTOp II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAaM.

3aznaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[TpumensTe TeomeTpuyeckue (akThl A PEUICHHs CTePEOMETPUUYECKUX
3a/1a4, MPEANOIararolMx HECKOJIBKO IIAr0B PELIEHHUS, €CJIM YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme.

Pemats npocreninne reoMeTpuyYecKue 3aJadyd Ha IMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOA.

Pemlarp 3amaum Ha [OKa3aTelbCTBO MATEMAaTHYECKMX OTHOLICHWM W
HAX0XJICHUE T€OMETPUUYECKUX BEJIMYMH 1O 00pa3aM Hiv alropuTMam, MpuMeHss
U3BECTHBIE METO/IbI IIPU PELICHUHU CTAaHJAPTHBIX MATEMAaTUUYECKUX 3a/1a4.

[IpumeHsATh HpoCTEHWIIHE MPOTPAaMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHHUKAIITUOHHBIE CUCTEMBI ITPU PEILIEHUN CTEPEOMETPUYECKUX 3a1a4.

[IpyBOINTH NpHUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSABIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh IONyYEHHBIE 3HAHUsA HA IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIE IIOHATUA B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTH4eCcKu CHOPMYIHMPOBAHHOM TPOOIEMBbI, MOJAEIUPOBATh peaJbHbIC



CUTyallud Ha $A3bIKE TEOMETPUM, WCCIEA0BATh TMOCTPOEHHBIE MOJEIA C
MCIOJIb30BAHUEM T€OMETPUUYECKHX TTOHSATUHN U TEOpPEM, amnmapara ajareophl; pemiaTh
IIPAKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUYECKUX BEJIMUMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 9acoB

Ne HanMeHoBaHMe pa3ieioB U TeM
Kourpoabnbie = IIpakThuc
n/n NPOrpamMMmblI Bcero
padoThbI padoTsI
1 BBenenue B crepeoMeTpuio 10
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTb MPSMBIX U IIJIOCKOCTER
3 [lepnieHAUKYISPHOCTD MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTIubl MEXAY IPSAMBIMH U INIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 O6bEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHUsl, pACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne n/m Kounrpoabubie  IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
Tena BpameHus 12
OOBEMBI TEN 5 1
BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpenwue, 0600IIeHNE, 7 i
CUCTEMAaTU3ALMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



HOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckl
padoThI

OCHOBHBIC TIOHSTHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPaHcTBO. [IpaBuna
M300paKCHHSI Ha PUCYHKAX: H300paskeHUs
HJ'IOCKOCTef/'I, nmapalyICJIbHBIX MPAMBIX
(OTpe3KOB), CepeANHBI OTPE3Ka

IlonsTus: nepeceKaromuecs miIOCKOCTH,
NepeceKaromuecsa npsamas U mMI0CKOCTh

[lonsTus: IepeceKarommecs mI0CKOCTH,
NepeceKaromuecsa npsamas U mIOCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHe MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaAX

HauanpHble cBeieHUs 0 KyOe U MHUpaMHuie,
UX pa3BEPTKU U Mojienu. CedyeHus
MHOTOT'PaHHUKOB

HauanbHble cBefieHUs 0 KyOe U nupamue,
ux pa3BEépTKu U Mozenu. CeueHus
MHOTOTPaHHHUKOB

[Tonsatue 06 akCHOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX




[onsaTue 06 akCHOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUU U
CJIEZICTBUS U3 HUX

[Tonsatue 06 akCHOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

10

11

ITousiTHe 00 aKCMOMATHYECKOM IIOCTPOCHHUHA
CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUHN U
CJIICACTBHA U3 HUX

BzaumHoe PAaCIIOJIOKCHUC IIPAMBIX B

MMPOCTPAHCTBE: MCPECCKAOIIUCCH,
mapauiCJIbHbIC U CKPCHINBAIOIIUCCA IIPAMBIC

12

[TapannenbHOCT NPSAMBIX U IJIOCKOCTEN B
IPOCTPAHCTBE: MapalleIbHbIE PSIMbIC B
HPOCTPAHCTBE; MAPAJIIETBHOCTD TPEX
HPSMBIX

13

[TapayienpHOCTB NPAMBIX U INIOCKOCTEN B
npocrpaHcTse: [lapamienbHOCTh IPSMON U
IIJIOCKOCTH

14

Vw1 ¢ COHaIIpaBJICHHBIMU CTOPOHAMHU

15

Yroa Mexay npsiMbIMU B IIPOCTPAHCTBE

16

Yroa Mexay npsiMbIMU B IIPOCTPAHCTBE

17

[TapanaenbHOCTb MIIOCKOCTEM:
napauleIbHbIE IIOCKOCTH

18

CBolicTBa napajuIeNIbHbIX INIOCKOCTEN




[IpocrTeiimme npocTpaHCTBEHHBIE (PUTYPHI HA

19 IUIOCKOCTH: TETpa’ip, KyO, mapajuieenumes

20 [TocTpoenue ceuennit

21 [TocTpoenue ceuenmit
Kontponbnas padota nmo teme "lIpsmbie u

22 TJIOCKOCTH B TPOCTPAHCTBE.
[TapaniaenbHOCTh NPSAMBIX U MJIOCKOCTEH"
[TepnieHAUKyYIAPHOCTH NPSAMOM U INIOCKOCTH:

23 NEPIEHANKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [Tpstmble napasuienbHbIE U
NEePIEHIUKYJISIPHBIE K IIOCKOCTH

)5 ITpsimble napasuienbHbIE U
NEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHANKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

7 [Ipu3Hak nepneHuKyISpHOCTH IPSIMON U
IUIOCKOCTH

73 TeopeMa 0 npsAMON NEPIECHAUKYIISIPHON
IUIOCKOCTH

79 Teopema o npsAMON NEPHIEHANKYISIPHON
IUIOCKOCTH

30 TeopeMa 0 npsAMON NEPIEHAUKYIISIPHON
IUIOCKOCTH

31 [IeprieHaUKyISp U HAKIIOHHBIE: PACCTOSIHUE




OT TOYKHU OO INIOCKOCTH, paCCTOAHUC OT
HpﬂMOI;'I J0 IIIIOCKOCTH

[TeprieHquKysip ¥ HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH
[lepnieHauKyIAp U HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH
[TepnieHauKyIAp M HAKIIOHHBIE: PACCTOSIHHUE

34 OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOMN
Y TUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEUHBIA yTrOa
JIBYT'PAHHOTI'O yTIJla

37 JIByrpaHHBIN YIroJI, TMHEUHBIA yTOI
JBYTPaHHOI'O yIia

13 [IepnieHIUKyYIAPHOCTD MIJIOCKOCTEN: MPU3HAK
NEPIEHANKYJISIPHOCTH ABYX INIOCKOCTEN

39 [lepneHauKyISIpPHOCTD MJIOCKOCTEN: MPU3HAK
NEPHEHANKYJISIPHOCTH IBYX IJIOCKOCTEN

40 [IepnieHAUKYIAPHOCTD MIJIOCKOCTEN: IPU3HAK
NEPIEHAUKYJIAPHOCTH ABYX IIIOCKOCTEH

41 TeopeMa 0 TpEX NEPHEHAUKYIIApAx

42 TeopeMa 0 TpEX NEPIEHAUKYIIApAX

43 Teopema o TpEX NepHeHAuKyIsIpax




44

Konrponbnas padora mo remMmam
"IlepnieHAMKYISAPHOCTD NPAMBIX U
LAl

mIockocTe" U "YTIibl MEXy NPSIMBIMU U
miockocTsmMu"

45

IToHsaTre MHOT' OrpaHHHUKa, OCHOBHBIC
9JICMCHTBI MHOT'OI'PAHHHKA, BBIITYKIIBIC U
HCBLIITYKJIBIC MHOT'OTPAHHUKH pa3BépTKa
MHOTI'OI'paHHHKa

46

IIpu3ma: n-yrosbHas npusMa; I'paHu u
OCHOBaHMS IPU3MBI; IIpsIMasi U HAKJIOHHAsI
NpU3MBI; OOKOBas ¥ MOJTHASI TOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapamtenenunes, NpsMOyTOIbHBIN
napaiesienuIe]] U ero CBoicTaa

IIupamuna: n-yroapHas nupamuza, rpaHu 1
OCHOBaHHE MUPaMU/Ibl; OOKOBAsI U TOTHAsS
[IOBEPXHOCTb NMUPAMUBI; [IPABUIIBHAS U
yCeu€HHas nmupamMuia

[TpaBuIbHBIE MHOTOIPAHHUKH: TOHATHE
NPaBUIBHOTO MHOTOTPAaHHHKA; IPaBUIIbHAS
npu3Ma 1 NpaBUIIbHAs TUPAMUIA;
NpaBUIbHAS TPEYTOJIbHAS TUPAMHIA 1
MPAaBWIBHBIN TETpasap; KyO
[IpencraBieHne o MpaBUIIbHBIX
MHOTOTpaHHHUKAX: OKTa’JIp, AOAEKadIp U
UKOCa’Ip.

51

CuMmMeTpusi B TPOCTPAHCTBE: CUMMETPHUS
OTHOCUTEIbHO TOYKH, MIPSMOMH, MIIOCKOCTH.




DJIEMEHTBI CUMMCTPUHU B ITUpaMUaax,
nmapauiCjICriuIicaax, ImpaBuJIbHbIX
MHOT'OI'paHHHKax

Brraucnenue 3J1eMeHTOB MHOT'OT'PpaHHUKOB:

52 .
p€6pa, TuaroHasnu, yribl
[Tnomaas 6OKOBOM MOBEPXHOCTH U TTOJTHON

53 MOBEPXHOCTHU MPSMOI MPU3MBI, IJIOMIAAb
OCHOBaHMH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH TPSMOH MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U

54 MOBEPXHOCTHU MPABUILHON MTUPAMU/IBL,
TeopeMa O IUIOIIaId OOKOBOIl MOBEPXHOCTH
YCEUEHHOU MUPAMUBI

55 Kontponbhas paboTa o reme
"MHororpaHHuku"

56 [TonsiTne 06 00BEME

57 O0BEM nupamMusl

58 O0BEM TUpaMUIBI

59 O6bEM upaMuIsl

60 O06bEM upaMuIsl

61 O0BbEM MPU3MBI

62 O0BEM TIPU3MBI




63 O06BEM IPU3MBI

KoHnTtponbHas padora o teme "OO0bEMBI

64
MHOTOTPaHHUKOB"

IToBTOpEHue, 06001IICHNE CUCTEMAaTU3aIMs
65 3HaHui. [locTpoeHune ceuenuii B
MHOTI'OI'PpaHHUKE

[ToBTOpEHME, 0000IICHIE CHCTEMAaTH3AIINS
3HaHUU. BeIuncieHne pacCTOSAHMI: MEX Y
66 JIBYMsI TOUKaMH, OT TOYKHU 0 NPSIMOM, OT
TOYKH J0 MJIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMHUCS TMPSIMBIMU

67 HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHue, 06001ICHIE CHCTEeMAaTH3AIUS
3HaHUU. BpunciIeHnEe yIIoB: MEXAy

68 CKPEIIMBAIOIUMUCS IPSIMBIMU, MEXKIY
OpsSMOM U IIIOCKOCTBIO, ABYI'PAHHBIX YTJIOB,
YIJI0B MEXIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

68




11 KITIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IMpakTHyeck
padoThI

Cdepa u map: ueHTp, paauyc, 1namerp;
TUTOIA/b TOBEPXHOCTH CEephI
B3aumnoe pacnonoxenue chepsl 1
TUTOCKOCTH; KacaTellbHasl MJI0CKOCTh K
cthepe; miomaab chepsl

N3o6paxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenus mapa

[{unuHapryecKas MOBEPXHOCTb,
o0pa3zyromue HUIUHIPUIECKON
MMOBCPXHOCTH, OCh HHHHHI{pH‘IGCKOﬁ
IMOBEPXHOCTHU

[ununap: ocHOBaHUS U OOKOBas
MOBEPXHOCTH, 00pa3yroias U oCh;
TJI0MAIh OOKOBOM U TTOJTHOW TOBEPXHOCTH

N3006paxkenne nUIMHApa Ha MIIOCKOCTH.
Pa3zBépTka uununapa. CeueHust HUIUHIPA
(MII0CKOCTHIO, TApaJUIeTFHON WITH
NEePHEHANKYIISIPHON OCH LIMJTMHPA)
Konunueckasi moBepxHOCTh, 00pa3yroIIme
KOHUYECKOU MOBEPXHOCTH, OCh U BEpLINHA
KOHHYECKOM ITOBEPXHOCTHU

Konyc: ocHOBaHuUE U BEpILIMHA,




00pasyroias u ock; IIoa s 60KOBOH
MOJIHOM MOBEPXHOCTHU

VYceu€Hnblil KOHyC: 00pa3yIolIKe U BHICOTA;

? OCHOBaHUs U OOKOBasi TOBEPXHOCTh
N306paxeHne KoHyca Ha INIOCKOCTH.
Pa3eépTtka konyca. CeyeHus KoHyca

10 (MII0CKOCTHI0, TAPAJUIETFHOM OCHOBAHUIO,
Y TJIOCKOCTBIO, MTPOXOIAIIEH yepe3
BEPILUHY)

1 Komb6unanus ten BpamieHus u
MHOTOTPaHHHUKOB
MHororpaHHHK, OTIMCAaHHBIN OKOJIO C(eEpHI;

12 cdepa, BIIMCaHHAs B MHOTOTPAHHUK WJIH B
TEJIO BpalleHUs

13 [Tonsitue 00 00bEMe. OCHOBHBIE CBOICTBA
00BEMOB TN

14 O06bEM UIMHIpa, KOHyCa

15 O06bEM mapa u wiomaab chepsl
[TonoGHBIE TENa B TPOCTPAHCTBE.

16 CooTHoOIIEHUS MEX Y IIOIAIMU
MMOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TEJ

17 Konrtponbnas padora no remam "Tena
BpamieHus" u "O0bembI Ten"

18 BekTop Ha IIJI0OCKOCTU U B IIPOCTPAHCTBE

19 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB




20

21

YMHOKEeHHE BEKTOpa HA YUCIIO

Pasnosxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopaM. [IpaBuso
napasuiesienunena

22

Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUJ IEUCTBUM C
BEKTOPaMHU

23

24

25

KoopanHaTHO-BEKTOPHBIN METO IIPH
peLIeHNN TEOMETPUYECKUX 3aa
[TpsimoyronbHas cuctemMa KOOpIAUHAT B

npoctpancTBe. KoopanHaTel BEKTOpa.
[Ipocreiimme 3aa4m B KOOpAUHATAX

VYron mexnay Bekropamu. CkansipHoe
IIPOU3BEIEHUE BEKTOPOB

26

Brruncnenue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSIMU

27

KontponbHas padora no reme "Bekrops! u

KOOpJIMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢paxTsl, TEOpEMBI Kypca
TUITAHUMETPHH

29

[ToBTOpEeHME, 0600IICHNE U
cucremaTtu3auus 3HaHuii. OCHOBHbBIE
¢urypsl, ¢paxTsl, TEOpEMBI Kypca
IUITAHUMETPHUU




[ToBTOpeHme, 06001mEeHNE 1

30 cHUCTEMaTU3alis 3HaHUH. 3a1aun 1
TUIAHUMETPHUHM  METOJIbI UX PEIICHUS
[ToBTOpeHue, 06001IeHUE 1
31 cucTeMaTH3alus 3HaHul. 3agaun 1
TUTAHUMETPHH U METOJIBI UX PEIICHUS
[ToBTOpEHME, 0O0OIICHNE U
0 cucreMaru3anns 3HaHuii. OCHOBHBIE i
Gurypsl, GakKThl, TECOPEMBI Kypca
CTEPEOMETPUU
33 Nrorosas koHTposbHas paboTa 1
34 [ToBTOpEHME, 00001IEHNE U |

cUCTeMaTHu3alusd 3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

34




IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOH IMTPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHBbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepPSIEeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o0o1ero o0opa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUYKA, MIPsiIMasi, TIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CICACTBUS U3 HUX MPU PEIICHUN
. TE€OMETPUUYECKUX 3a/1a4
73 OnepupoBaTh MOHATHSAMH: TapalieIbHOCTh M MEPHEHAUKYISIPHOCTh
. MPSAMBIX U IJIOCKOCTEN
74 KnaccuummpoBars B3auMHOE pacIioIOKEHHE NPSMBIX U IIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: IBYTPaHHBIN YroJl, TPaHU JBYTPAHHOI'O YIJIa,
7.5 pedpo IBYTpaHHOIO yriia, JMHEHHBIN yroi IByTpaHHOro yria, rpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBath MOHSATUSAMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBINA
. MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABHIILHBI MHOTOTPAaHHUK
e Pacrio3naBaTh OCHOBHBIE BHBI MHOTOTPAaHHUKOB (MMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenunea, Kyo)
KnaccupunupoBaTh  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS  JJIs
. Kkinaccupukanuu  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAaHHUKH,
. MpaBUJIbHBIE MHOTOTPAaHHUKU, TPSAMBIE ¢  HAKJIOHHBIC IPHU3MBI,
napasuieNenune /bl
79 OnepupoBatb MOHSTUSIMHU: CeKyIas MJI0CKOCT, CeYeHUe
. MHOTOTPAaHHUKOB
710 OOBACHATP TPUHLUIIBI  TOCTPOCHUS  CEYCHUH  MHOTOTPAHHUKOB,

7.11

HCIIOJIB3YA METOM CJICI0B

CTpOI/ITI) CCUCHUA MHOTI'OTpaHHHMKOB MCETOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:




BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BEIMYMH 10 00pa3iaM
WU QJICOPUTMaM, TPUMEHSSE U3BECTHBIE AHATUTHUYECKUE METOJBI MpHU
pELIEHUH CTaHJIAPTHBIX MAaTeMaTUYECKUX 3a/lad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIy ABYMSI TOUKaMH, OT TOUKH JI0 IPSIMOM, OT TOUKHU JI0

IIIOCKOCTH, MEXAY CKPCIIUBAIOIIUMUCS IIPAMBIMU

7.13

Pemate 3a1aun Ha HaXOX/IEHUE FEOMETPUUECKUX BEIMUYHUH 110 0Opa3Lam
WM QJITOPUTMaM, IPUMEHSS WU3BECTHBIE AHATUTHYECKUE METOIBI IpU
pELICHUU CTAaHAApPTHBIX MATEMaTUYECKHUX 3a]a4 Ha BBIYKMCIICHHE YIJIOB
MEXKIYy CKpPCLIUBAIOIIMMUCS MPSIMBIMH, MEXKIY IHPSAMON W IIOCKOCTBIO,

MCKAY MIIOCKOCTAMHU, IBYT'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIONIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3mMa, mupaMuIa) ¢ IpUMEHEHUEM (POPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXKIY IUIOIIASIMU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOT'OIr'paHHUKOB

OHCpI/IpOBaTB MNOHATHUAMUA: CUMMCTPHA B IMPOCTPAHCTBE, LCHTP, OCb U

TUIOCKOCTh CHMMETPUH, LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UIypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCYHKax

[IpumensiTh reomeTpuyeckue (QaxThl A PEUICHUS] CTEPEOMETPUUYECKUX
3a/a4, NPEINOoJIaralolluX HECKOJBKO INAroB PEIIEHUs, €CIU YCIOBHS
MIPUMEHEHNUS 3aJIaHbl B IBHON opme

[IpuMeHATs mpocTeWIIe NPOrpaMMHBIE CPEACTBA W DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPU PCHICHUHN CTCPCOMETPUICCKUX 3aaaY

7.19

7.20

HpI/IBOI[I/ITB OpUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IpUpOAC H

JKU3HH, PACIIO3HABATH MTPOSABJICHUC 3aKOHOB 'COMCTPHHU B UCKYCCTBE

[IpuMeHATH MOTyYeHHbIE 3HaHUS Ha IPAKTUKE: aHAJM3UPOBATh peajbHbIe
CUTyallud M NPHUMEHATh HU3yYEHHBbIE IOHATHUA B IpOIecce IOHCKa
peleHus MaTeMaTHYECKU chopMyIMpOBaHHON npoOJeMsl,
MOJIETTUPOBATh pealbHbIE CUTyallUd Ha S3bIKE T'€OMETPUHU, HCCIIEA0BaTh
IIOCTPOCHHBIE MOJIEIN C MCIOJIb30BAHUEM I'€OMETPUUYECKUX IOHITHH U
TEopeM, armnapara aiareopbl, pelarh IpakKTHYECKUe 3a]jaui, CBS3aHHbIE C

HaXOXKIACHUCM I'COMCTPHUICCKUX BCIIMYNH




11 KUIACC

Kon IIpoBepsiemble MpeaMeTHBIE Pe3yJbTAThl 0CBOCHHUS OCHOBHOM
NpoBepPSIEeMOro .
00pa3oBaTeILHON NPOrpaMMbl CpelHero 001ero 00pa3zoBaHus
pe3yabrara
6 I'eomeTpus
OnepupoBarh NOHATHIMH: IUIUHAPUYECKas TIOBEPXHOCTb, 00pa3yolne
6.1 LHWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHMYECKas IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEpPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpamieHus (LUIHHIP, KOHYC, cdepa U map)
6.3 OOBSACHATDH CITOCOOBI TIOJYYCHHSI TEJT BPAIICHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacmnoioxeHne chepsl U IIOCKOCTH
OnepupoBarh MOHATHUSIMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETrMEHTA, IIAPOBOM CJIOW, OCHOBAHWE IIAPOBOrO CJIOS, BBICOTA
1IapOBOI'0O CJI0SI, IIAPOBOU CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOMIAAM TMOBEPXHOCTEH Tel BpalleHUs,
. F€OMETPUUYECKUX TEJl C MPUMEHEHHEM (HOopMyT
OnepupoBarh MOHSITUSIMHM: MHOTOTPAaHHHMK, BIHCaHHBIM B cdepy U
6.7 OTIMCaHHBIN 0KOJIO cdephl, cdepa, BIUCaHHAS B MHOTOIPAaHHUK WM TEIIO
BpallleHus
6.3 BbIYUCHAT COOTHOWICHHSI MEXIy IUIOIIAJIMH TMOBEPXHOCTEM U
' 00BbEMamMu MOAOOHBIX TET
6.9 N300paxarh u3ydaemble (UIypbl OT PyKH U C HPUMEHEHUEM IPOCTHIX
. 4epTEKHBIX HHCTPYMEHTOB
BeImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (Uryp: BUA CBEpXYy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS Tell
BpalleHUs
W3BnekaTb, MHTEPIPETUPOBATh M NPEOOpPa3OBbIBATH HWH(POPMALUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MNpPEICTaBICHHYIO Ha
4epTeKax U pUCYHKaxX
[TpumensaTs reomerpuyeckue (akThl ISl PELICHUS CTEPEOMETPHUECKUX
6.12 3a[a4, NPENOJaraloliuX HECKOJIBKO IIaroB PEIICHUs, €CIU  YCJIOBHSA
IIPUMEHEHUs 3aJ]aHbl B IBHOI Qopme
6.13 OrniepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOKCHHA BCKTOpPAa Ha 4YHUCIIO, O6’b§ICHSITL, KakKMMH CBOMCTBAMH OHU

o0JIaaroT

6.15

HpI/IMCHHTB IMpaBUJIO MMapaJuICJICIIUIIC/a ITPH CIIOKCHHU BCKTOPOB

6.16

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBLBI KOOPAMWHATBI B IIPOCTPAHCTBEC,
BCKTOp, MOAYJIb BCKTOpd, PABCHCTBO BCKTOPOB, KOOPAWMHATHI BCKTOpA,
yroa MCxKAay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCIACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPLI

6.17

Haxonuts cymMy BEKTOpPOB M IIPOU3BEICHUE BEKTOpPA HAa YHUCIIO, YOl
MEXy BEKTOPaMH, CKAIIIPHOE IPOU3BEACHHE, PACKIIAbIBATh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpPaAM

6.18

38.IlaBaTb IIOCKOCTb YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGﬁIHHG recOMCTPpUUYCCKUC 3a/laid Ha IIPHUMCHCHUC

BCKTOPHO-KOOPAHMHATHOI'O METOAA

Pemats 3aJa4yd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOLICHUH U
HaX0XXACHUC T'COMCTPUIYCCKHUX BCJIMYUH I10 06pa3uaM HJIA aJITOPUTMaMm,
IMPUMCHSA HU3BCCTHBIC METOJBI npu peICHUA CTaHAAPTHBIX

MAaTCMaTHYCCKHUX 3aaa4

6.21

IIpumeHATs mnpocTEeHIIME NPOrpPAMMHBIE CPEACTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCIHICHUU CTCPCOMETPUICCKUX 3ada1

6.22

IIpuBOANTE MPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKHU3HH, paCIIO3HABATh MPOABJICHUC 3dKOHOB 'COMETPHUU B UCKYCCTBC

6.23

[IpuMeHsATh TONlyuyeHHbIE 3HAHUSA Ha MpaKTHKE: aHaJIU3MpOBATh
pealibHble CUTYallUd U TPUMEHSATh H3y4YEHHbIE IOHATUS B IpoOIEcce
MOWCKA pELIeHUs MaTeMaTU4ecKu C(HOPMYJIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh pEaIbHbIE CUTYallUW Ha S3bIKE I'€OMETPUHU, HCCIIEI0BaTH
MOCTPOCHHBIE MOJIENIM C MCIOJIb30BAHUEM TI€OMETPUYECKUX IHOHATHH MU
TEopeM, arnrnapara ajareopbl, pemarh NpakKTHUEeCKUEe 3a/1a4uM, CBSI3aHHbIE C

HaXO0XACHUEM I'€OMCTPUICCKUX BCIIMUNH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

Koxa

HpOBepHeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

7.2

OCHOBHbBIE TIOHATUSL CTEPEOMETpUU. Touka, IpsMasl, IIOCKOCTb, IPOCTPAHCTBO.
[Tonsatne 00  aKCMOMATHYECKOM  IOCTPOCHMHM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIIECJCTBUS U3 HUX

B3aumHoe  pacrnonokeHue ~ OpsIMBIX B [IPOCTPAHCTBE:  IMEpECEKaroLIuecs,
napajuieibHble U CKpeluBaromuecs mnpsmbie. [lapaminensHOCTh MPSAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B MPOCTPAHCTBE,
NapajyieIbHOCTh TPEX MPSAMBIX, NAPAIENbHOCTh MPSAMON M IJIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy NpSIMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTD TIOCKOCTEH: MapalijieNibHbIe MI0CKOCTH, CBOMCTBA MapasliedbHbIX
iockocTei. IlpocTeifmne mpocTpaHCTBEHHBIE (UTYpPHI HA IUIOCKOCTH: TETpadJp,

KY6, mapaiCiaCuIca, IoCTpoCHUC CEUYCHUI

7.3

[lepnieHIUKYIAPHOCTh MNPSMOM M IUIOCKOCTU: TEPHEHAMKYJISIpHbIE NpsSMbIE B
MMPOCTPAHCTBE, MPAMBIC MMAPAJIJICIIBHBIC U IEPIICHAUKYJIIAPHBIC K IJIOCKOCTH, IIPU3HAK
HEePHEHIUKYJIIPHOCTH NPSAMOM U MIIOCKOCTH, TEOpeMa O MPsAMON NepHeHIUKYIAPHOIM
IUIOCKOCTH. YTJIbBI B TMPOCTPAHCTBE: Yrojl MEXIy MpsMOW U IUIOCKOCTBIO,
JBYTpaHHBIA yroyl, JMHEWHBIH Yroia JABYrpaHHOro yria. llepneHaukyssp Hu
HAKJIOHHBIE: PAacCTOSHHE OT TOYKH /0 IUIOCKOCTH, PACCTOSTHUE OT MpSAMON 10
IUIOCKOCTH, TPOEKIMs (Uryphl HA IUIOCKOCTh. llepneHIuKyIspHOCTh MIIOCKOCTEH:
IPU3HAK  MEpPIEHIUKYIAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

MNEPNCHAUKYJIApax

7.4

IloHsAiTHE MHOTOIpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKIbIE H
HEBBIIIYKJIbIE MHOIOTPaHHUKM, pa3BEPTKAa MHororpaHHuka. I[Ipusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, MpsiMas U HAaKJIOHHAs NPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH Npu3Mbl. [lapaienenunen, npsMOyrobHbINA NapajuIeIeIuIe]
U ero cBorcTia. [Impamuaa: n-yroiapHas nupaMua, paHd U OCHOBAHHE ITUPAMU/IBI,
OOKOBasi W TOJIHAS MOBEPXHOCTh MHUPAMM[bI, MPAaBUIbHAS M yCEUEHHAs NMUpaMHUIA.

DIeMEHTEI Npu3MbBl W IIHPaAMHIBIL. HpaBI/IJ'II)HBIC MHOI'OIpaHHUKH: IIOHATHUC




7.5

MIPaBUJIBHOTO MHOTIOTPAaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAs NUPaAMHUAA,
MpaBUIbHAS TPEYTOJIbHAS MMUPAMHUJIA U PABUIIBHBIN TeTpadip, kyO. [IpeacraBnenue
O TMPaBWJIBHBIX MHOTIOTPAHHHMKAX: OKTa’Jp, NOAECKa’Ap M uKocarapyrue CedeHus
MPU3MBI U TUPAMUIbI

CumMerpust B TNPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEJIBHO TOYKH, IPSIMOM,

IUIOCKOCTH. DJIEMEHTHI CUMMCETPHUH B ITMpaMuaax, rnapauiciICinuneaax, mpaBuiIbHbIX

MHOI'OrpaHHHUKax

7.6

7.7

Brrunicnienue 31€MEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHanu, yriel. Iliomans
OOKOBOIl TMOBEPXHOCTM U TOJHOH MOBEPXHOCTU MPSMOW MPHU3MBI, IUIOIIATh
OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON Tpu3MelL. [lnomaas 60koBoM
MOBEPXHOCTH W IOBEPXHOCTH NPABUIBHOM NHMpPaMUJIbI, TEOpEMa O ILIOLIAIN

yceuénHoi nupamubl. [lorarue 06 00béme. OOBEM MUpaMuIbl, MTPU3MBI

[TomoOHBbIe Tena B mpocTpancTBe. COOTHOIMIEHUS MEX/TYy IJIOMIAIIMH TOBEPXHOCTEH,

00BpEMaMHU ITOTOOHBIX TENI

11 KITACC

Kon

IIpoBepsieMblii 3J1eMeHT COleP:KAHUS

6

I'eomerpus

6.1

HI/IJ'II/IHI[pI/I‘ICCKaH IIOBCPXHOCTD, o6pasy10mI/Ie HHHHHHpH‘ICCKOﬁ IMOBCPXHOCTH, OCb
IIPIJII/IHI[pI/I‘ICCKOﬁ ITOBEPXHOCTH. ]_II/IJ'II/IHI[pI OCHOBaHHS U OOKOBas IMOBEPXHOCTD,

o0pa3yro1as 1 och, IO, OOKOBOM U MOIHOM MOBEPXHOCTU

6.2

6.3

Konnueckasi moBepxXHOCTh, 00pa3yroIie KOHUIECKON MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeCcKol TMoBepXHOCTH. KOHyc: OocHOBaHMEe M BepIlirMHA, oOpasylomas U OcCh,
wionaab OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyrolue H

BbICOTA, OCHOBAaHUSA U OokoBas ITOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, AMaMeTp, MII01aAb MOBEpXHOCTU cepbl. BzanMuoe

pacnosoxeHue chepbl M IJIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe, ruiomanb

chepsr

6.4

N300pakeHue Tes BpalleHus Ha IUIOCKOCTH. Pa3BEépTka HMIMHpaA U KOHYCa

6.5

KoMOunanuu Tten BpalieHus ¥ MHOTOTPAaHHMKOB. MHOTOIpaHHUK, ONUCAaHHBIN

oKoJ10 cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAILEHUS

6.6

[Tonstue 06 oO0béme. OCHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 006 00BEME
NPSIMOYTOJIBHOTO Tapajiefienuneaa W cieactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0béM mapa u miomaab chepol




[Tomobupie Tema B mpoctpaHcTBe. COOTHONICHUS  MEXIY  IUIOIMIASIMU

o7 MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX Tel
6.8 Ceuenust nunuHzApa (MapajuyieIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca
' (mapanenbHOE OCHOBAHUIO M MPOXOAIIEE YEPE3 BEPLINHY ), CEUEHUS 1Iapa
BexTop Ha miiockoctu M B mpocTpaHcTBe. ClI0KEHHE M BBIYMTAHHUE BEKTOPOB.
6.9 YMHOEHHE BEKTOpa Ha 4ucio. PasnoxeHue BeKTOpa IO TPEM HEKOMILIAHAPHBIN
. BekTopaMm. IIpaBmwio mapamnenenunena. Pemenuwe 3amad,  CBA3aHHBIX  C
IIPUMEHEHUEM IPaBUJI IEUCTBUI C BEKTOPaMHU
[IpsmoyronbHass cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
6.10 [Ipocreitmue 3agaun B KOOpAMHATaX. YToJa MeExIy Bekropamu. CkanspHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY IMPAMBIMH U IINIOCKOCTSAMU.

KoopanHaTHO-BEKTOPHBIM METOJT IPU PEIICHUU Te€OMETPUUECKHX 3a]1a4




HOACHUTEJIBHAS 3AIITMCKA

PaGouass mnporpamma yueOHOro Kypca «BepoSTHOCTP W CTaTUCTHKa»
0a3zoBoro ypoBHs s oOyuarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
®denepalibHOTO  TOCYJApCTBEHHOIO O0Opa30BaTENbHOTO CTaHJapTa CpPEIHEro
obmiero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABIBISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAAULIMA POCCHUICKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl oOecrieYMBaeT OBJIAJICHUE KIOYEBBIMU
KOMITETEHIIUSIMHU, COCTaBISIOIIMMHU OCHOBY JUJISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHMsl, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JMYHOCTHOTO U MIO3HABATEIHLHOTO
pa3BUTHUS JTUYHOCTH OOYUAIOIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BepoATHOCTb M CTATUCTUKa» 0a30BOTO YPOBHsI SIBIISETCS
IPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikonbl. Kypc mpemnaznaden s (GopMHUpOBaHHS y OOyYarOIIUXCS
CTaTUCTUYECKON KYJbTYpbl M IIOHMMaHHS POJIA TEOPUU BEPOSITHOCTEH KaK
MaTEMaTHYECKOr0 MHCTPYMEHTA JJI1 M3YyYEHHUs CIIy4alHbIX COOBITHM, BEIMYUH U
npoueccoB. Ilpu m3ydeHnn kypca oOoramarorcs NpPEICTABICHUS YYalllUXCs O
METO/IAaX UCCIEN0BAHNS U3MEHUMBOIO MUPA, PA3BUBAETCS TOHUMaHUE 3HAYUMOCTH
U OOIIHOCTM MaTeMaTHMYECKUX METOJOB IO3HAHUSA KaK HEOThEMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

CopeprkaHue Kypca HallpaBJICHO HA 3aKPEIUICHUE 3HAHUM, TIOJIyYCHHBIX IIPH
U3y4YEHHUH Kypca OCHOBHOM IIKOJIbI M HA pa3BUTHE MIPEICTABICHUM O CITydallHbIX
BEJIMYMHAX M B3aMMOCBS3SX MEXAY HUMU Ha BAXKHBIX I[PUMEPAX, CHOXKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUM C yKa3aHHbIMM ILEJIIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTHKA» CpEIHEN IIKOJbl Ha 0a30BOM YPOBHE BBIJICICHbI
CIIEYIOIIUE OCHOBHBIE cojepXkaTeiibHble JMHUU: «CilydaliHble COOBITUA WU
BEPOATHOCTHY, «CllydaliHble BETMYMHBI U 3aKOH OOJIBIINX YUCEI».

BaxxHyro d4YacTb Kypca 3aHMMAeT H3YyYEHHE TIE€OMETPUYECKOro U
OMHOMUAJIBHOTO PACTIPEACIECHUN U 3HAKOMCTBO C UX HENPEPHIBHBIMHU aHAJIOraMU
— IIOKa3aTeJIbHBIM U HOPMAJIBHBIM PaCIpeIeICHUSIMM.

Copepxxanue nuHUM «CrydailHble COOBITHSI W BEPOSITHOCTHY  CIIYKUT
OCHOBOW i1 (hOpMUPOBAHUS MPEICTABICHUNA O PACHpeNesIEHUHd BEpPOSITHOCTEU
MEXAY 3HAUYCHUSMH CIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JMHUS HEOOXOJIMMa Kak
0a3a [ M3y4YEHUs 3aKOHAa OOJbIIMX YKced — (YyHAAMEHTAJIbHOTO 3aKOHA,
JNEHCTBYIOILIETO B MpPHUPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzanuio. Cam 3aKOH OOJIBIIMX YMCEN MpeAsiaraeTcs B O3HAKOMHTEIbHOM
dbopMe ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MaTeMaTH4ECKOro (hopManusma.

Templ, CBSI3aHHBIE C  HENPEPBIBHBIMUA  CIy4YallHBIMH  BEJIWYMHAMU,
AKLIEHTUPYIOT BHUMAaHHUE IIKOJIBHUKOB HA ONHUCAHUM M H3YUYEHUM CIy4YalHBIX
SBJICHUM C TIOMOILIBIO HEMpEephIBHBIX (yHKUUNA. OCHOBHOE BHUMAHHUE YJIENSAETCA
IIOKA3aTeJIbHOMY M HOPMAJIbHOMY PACIPEECICHUSAM, NPU 3TOM MPEAINOIaracTcs
O3HAKOMHTEJIbHOE M3yueHHEe MaTepuaia 0Oe3 J0Ka3aTelIbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuyenue kypca «BeposTHOCT, M CTaTUCTHKa» Ha 0a30BOM YpOBHE
OoTBOAMTCS | 4Yac B HENENI0 B TEUYEHHE KaXJOro rojaa oOyudeHus, Bcero 68
y4eOHBIX YacoB.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBieHre JOaHHBIX C MOMOIIbiO TaOiaui u jguarpamMM. Cpennee
apumeTnyeckoe, MeauaHa, HauOoNblllee W HAWMEHbIIEE 3HAYEHHUS, pa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIIOHEHUE YUCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4aiiHble COOBITHS. DIEeMEHTapHbIE
coObITusl (Mcx0abl). BepodaTHocTh citydaitHOTO COOBITHS. BiM30CcTh 4acTOTHI U
BEPOATHOCTH  cOObITUH.  CnyuyailHple  ONBITBI € PaBHOBO3MOXHBIMU
AIIEMEHTAapHBIMU  COOBITUAMU. BepoATHOCTHM  CcOOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepatuu HaJ COOBITUSIMU: TIEpECEUEeHHE, 00bEIMHEHNE, TPOTUBOIOI0KHbBIC
coObITus. Juarpammsl Ditnepa. opMyia CIOKEHHUS BEPOSTHOCTEH.

YcnoBHasA BEPOATHOCTb. Y MHOXKEHUE BEPOSITHOCTEU. JlepeBO CiydallHOTO
skcriepumMenTa. @opmyiia mojHOM BepoATHOCTH. HezaBucrumbie COOBITHSI.

Komb6unaropnoe npaBuino ymHoxkenusi. [lepectanoBku u gpakropuan. Yucio
couetanuit. Tpeyronasauk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii cirydaiiHbIi ONBIT (MCIIBITAHKE), yCIIEX U Heyavya. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyIum.

CnyuaitHas  BenuuuHa. Pacnpenenenue  BeposdrHocTen.  [{uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuil, B TOM YHCIE, F€OMETPUUYECKOE H
OMHOMUABHOE.

11 KITACC

UucnoBple  XapaKTEPUCTUKHM  CIYyYaWHBIX  BEJIWYUH: MAaTEMaTHYECKOE
OKMJIAHWE, JHUCIEPCUS W CTAaHIAPTHOE OTKJIOHEeHWE. [Ipumepsl npuUMeEeHEHUs
MaTeMaTUYECKOTO OXKHWJAaHMsS, B TOM YHCIIE B 3aJad4ax W3 MOBCEIHEBHOM >KU3HH.
Maremarnueckoe oxujnaHue OWHApHOW CIy4ailHON BeNWYMHBL. MareMaTudeckoe
OKMJAHUE CYMMBI CIy4aliHBIX BEJIWYMH. MareMarndeckoe OXHUJAHUE H
JUCTIEPCUsi TEOMETPUUECKOT0 M OMHOMHAJIBHOTO paclpeieeHul.

3akoH OOJIBIIMX 4YHCEN MU €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br160pouHbBIN METO/T MCCIICIOBAHUIA.

[IpuMepbl HENPEPBIBHBIX CIIyYaWHbIX BenW4MH. [loHsATHME O ™IOTHOCTH
pacnpeneneHus. 3a1a4u, MPUBOIAIIUE K HOPMAIBHOMY pacnpeneneHuro. [lonsatue
O HOPMAJIBHOM PacCIIPENCICHUN.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI TMPOTpPaMMbl y4eOHOTO MpeaMeTa
«MaremMaTnka» XapakTepU3yrTCs:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMU O0YYAIOIIErOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO YJ€Ha POCCUWCKOro OOLIecTBa, MPEACTAaBICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl WU TIP.), YMEHUEM
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM.

IIarpuoTrnyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKON UIACHTUYHOCTH, YBAKECHUS K
MIPOIIUIOMY M HACTOSILEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JTIOCTUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUUYECKOU IIKOJIbI,
K HWCIIOJIb30BAHUIO JTHUX JIOCTHKEHUW B JPYyTHX HayKaxX, TEXHOJOTHsX, cdepax

SKOHOMHMKH.
JlyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS
OCO3HaHUEM JTyXOBHBIX LEHHOCTEMN POCCHIICKOTO HapoJa;

cOpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, JATUYECKOTO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUI HAYKU U IEATEIbHOCTHIO
y4€HOTO0; OCO3HAHMEM JIMYHOTO BKJIa/la B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIETo.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ay, pelIeHnH, paccyXIeHNN;
BOCIPUUMYHUBOCTBIO K MAaTEMATUYECKUM aCIEKTaM PAa3IMYHBIX BUIOB HCKYCCTBA.

dusuyeckoe BOCIUTAHHE:

cOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUs B
UHTEpecax 3/I0pOBOT0 M 0€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 370pPOBBIO (3I0pOBOE TMHTaHWE, COATTAHCUPOBAHHBIN PEXUM 3aHATHA U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); buznueckoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHMEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K
paznuuHbIM  chepam  mpodeccHOHANBHOW  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUJIOKEHUSMHU, YMEHHUEM COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO HAa TMPOTSKEHUU BCEU IKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH PAKTUYECKUX 3a7a4 MaTEMAaTUUYECKOW HAITPABJICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpPbl, MOHHUMAHUEM BIIMSHUS
COLMAIBHO-DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOU
Cpelbl, OCO3HAaHWEM TJ00aJBFHOTO XapakTepa HSKOJOTMUECKHX TMpooJieM;
OpHUEHTAIIME HA NMPUMEHEHHE MATEMaTUYECKUX 3HAHWM IS PEUICHHS 3a1a4 B
00JIaCTH OKpy’)Karolehd cpeapl, IUIAHUPOBAHMUSI TMOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX MOCIICICTBAN JISI OKPYKAIOIIEH CPEIBI.

LleHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM W  OOIIECTBEHHOM  MPaKkTUKH, MOHUMaHUEM
MaTeMaTUYECKOM HayKH Kak c]epbl 4YeoBEUeCKOM IesATEebHOCTH, JTaroB €&
pa3sBUTUS M 3HAYUMOCTH JUISl PA3BUTUS LIMBWIM3ALMUU; OBJIAJECHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOM KaK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOEKTHYIO M MCCIEIOBATEINBCKYIO JIESITEIBHOCTh
WHMBUAYAJIBHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMEeTHBIC PE3yJIbTaThl OCBOCHHS MPOTPAaMMBI YUEOHOTO IpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUIMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCMBUSIMU.

1)  Vuusepcanvuvie  nosmasamenvuwvle  Oeticmeus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00OVUawuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcaowezo  mMupa,  NpuUMeHeHue  102U4ecKux,
UCCIe008amMeNbCKUX Onepayull, yMeHuti pabomamso ¢ uHpopmayuetr).

ba3zoBble 1ornyeckue 1eicTBUA:

e BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEeMaTHYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHUN MEXAY MOHATUAMU, (OPMYITHPOBATH
OTIpeNeICHUs]  TMOHSATWW; YCTaHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyyu, OCHOBAHMS JUIsi OOOOIICHUSI M CPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIIPUHUMATh,  (OPMYJIMPOBATH UM  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIC;

eBBISIBJISITh ~ MaT€MaTUYeCKHe  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopedrsi B (akTax, JAAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;



npeajiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYUUI;

e ICTIATh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e IPOBO/INTH CaMOCTOSTEIIEHO JT0Ka3aTeIbCTBa MaTEeMaTHIECKUX
YTBEPKICHUM (TIPSIMBIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJIEHUS 1 BBIBOJIBI;

e BEIOMpATh CMOCOO pelieHus y4eOHOM 3ajauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaATh HawbOoOIee TMOAXOMANINN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBarebCKue JeHCTBUSA:

¢ ICTIOJIb30BAaTh BOIPOCHI KAaK HMCCIIEIOBATEIBCKUM MHCTPYMEHT IMO3HAHUS;
dbopMyIHpoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpPEYHE, MPodiIeMy,
yCTaHaBIWBAaTb HCKOMOE€ W  JaHHOe, (OpMHUpPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIINI0, MHCHHE;

e MPOBOJAUTH CAMOCTOSTEIHLHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHUS,
Ipoliecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
poIeCCamH;

e CAMOCTOSITEIILHO (POopMyNIHpoOBaTh OOOOIICHHS W BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOIO0 HAOIIOJEHUS, MCCIEIOBAaHUsI, OIEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTATOB, BHIBOJOB M 0000IIEHNI;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIECCa, a TakXKe BbIJIBUTATh
MIPEATOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ uapopmanmeii:

e BBISIBJISITH A€PUIIUTHI UHPOPMALIUU, JaHHBIX, HEOOXOAUMBIX JIJI1 OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a]1auu;

e BEIOMpaTh MHHOPMAITUIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HMHPOPMAIHUIO PAZTUIHBIX
BUJIOB U ()OPM TIPEICTABICHUS;

e CTPYKTYpHUpOBaTh MH(MOpPMAIUIO, MPEACTABIATh €€ B Pa3Iu4HbIX (opMax,
WUTIOCTPUPOBATH IpaUUecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTECPHUSIM.

2)  VuueepcanbHvie KOMMYHUKaAmMu@Hwle Oelicmeus, obecneuusarom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUUXCS.

OO0menne:



 BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMU
U 1EeIsIMU OOIIEHUS; SCHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHHs B YCTHBIX M MHUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO XOMIY
penieHus 3a1a4yu, KOMMEHTUPOBATh MOJYUYEeHHbIN PE3yIbTarT;

* B X0/1¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAeMON TEMBI,
poOJIEMBI, PEIIaeMOii 3a/1a4H, BHICKAa3bIBaTh UJICH, HAlIEJICHHbBIE HAa TIOUCK
pEIICHHs; COIMOCTaBIATh CBOM CYXIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHAJIOTa, OOHAPY)XKMBATh PA3IMYUE W CXOICTBO ITO3MIIHI; B
KOPPEKTHOU popMe (hopMyIHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

o IPEJICTABIIATH PE3YNITATHI PEIICHMS 3aa9H, SKCTICPUMEHTA, UCCIIEI0BaHUS,
MPOEKTA; CaMOCTOSATEIHLHO BBIOMpaATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3aJ1a4y MPE3eHTAIMU U OCOOEHHOCTEH ayTUTOPHUHU.

CoTpyaHuvecTBo:

e IOHUMATh U UCTIOIBH30BATH MPEUMYIIECTBA KOMAHIHOW U UHIMBUIYaTbHOM
paboThl MpU pemieHnu y4eOHBIX 3ajJad; MPUHUMATH IeIh COBMECTHOMU
NEeSATETbHOCTH, IUIAHUPOBaTh  OPraHU3alMI0 COBMECTHOW  paboTHI,
pacnpenensaTh BHABI pabOT, JOTOBApUBATHCS, OOCYXKIaTh MPOIECC U
pe3yJbTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

e Y4aCTBOBATh B IPYNIOBBIX (hopMax paboThI (00CYXACHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBINOJIHATHL CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
chOpMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanonvie  pezynamuenvie  Oelicmesus, obecneyusaiom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTABJIATH IJIaH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIIeHNUs C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHHUM ¢ y4€TOM HOBOI MH(OPMAITIH.
CaMOKOHTPOJIb:
eBIIQJICTh HABBIKAMHU TO3HABATEeNIbHON  pedrexkcun Kak  OCO3HAHHMS
COBEpIIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTaTOB;
BIaJeTh CHOCOOaMU  CaMOINpPOBEPKH, CAMOKOHTpOJISL TMpolecca U
pe3ynbTara peieHus MaTeMaTUYeCcKoi 3a1a4u;
e IIPEABUIAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PEIICHUN 3aa4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBHE pe3yJibTaTa LEId M YCIOBUSM, OOBICHSITDH
IIPUYUHBl JTOCTHKECHUSA WIM HENOCTHXKEHUS PE3YJIbTaTOB JEATEIbHOCTH,
HaXOAUTh OMIMOKY, 1aBaTh OILIEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJ/IbTATDBI
10 KITACC

Yuratb ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHSAMHU:  CpeAHee  apupMETHYECKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHBIIIEE 3HaUYEHNE, pa3Max MacCUBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSMU: CIy4aWHBIA SKCHEPUMEHT (OMBIT) W CIydailHOE
coOBITHE, AJIEMEHTApPHOE COOBITHE (DJIEMEHTapHBIM MCXOJ) CIYy4aHOT'O OIIBITA;
HAXOJIUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CIIyYaifHBIMHU COOBITHSIMH,
HAaXOJIUTh U CPAaBHHUBATh BEPOSITHOCTH COOBITUNA B M3YYCHHBIX CIIyYalHBIX
HKCIIEPUMEHTAX.

Haxogute u ¢dopmMynupoBaTh COOBITHS: TIEPECEUCHUE W OO0BEIUHEHUE
JAHHBIX  COOBITHH, COOBITHE, MPOTHUBOIMOJOXKHOE JAHHOMY  COOBITHIO;
MOJIb30BaThCS AMarpaMMaMu Jinepa U (QOpMyJoil CIOXKEHHs BEPOSITHOCTEH MpHU
pELICHUH 3a7a4.

OnepupoBath MOHSATUSMU: YCJIOBHAs BEPOATHOCTh, HE3aBHCHUMbBIE COOBITHS;
HAXOJIUTh BEPOSITHOCTH C TOMOIIBIO MPaBUJia YMHOXKEHHUS, C MOMOUIBIO JepeBa
CJIy4aifHOTO OIIbITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPH PEIICHUN 3a/1a4.

OnepupoBaTh MOHATHSIMH: HWCIBITAHUE, HE3aBUCHUMBIC HCIBITAHUS, CEPHUS
UCIIBITAaHUM, yCIeX W HeyJlaya; HaXOJUTh BEPOATHOCTH COOBITHM B CEpUU
HE3aBUCUMBIX HUCIIBITAHUH J0 MEPBOTO yCreXa; HAXOAUTh BEPOSATHOCTU COOBITHH B
CEpPHUU UCIBITAaHNN bepHyum.

OnepupoBaTh  MOHATUSAMH:  CIOy4dailHasE  BEJIIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEM, MarpaMma pacrpeaesieHus.

11 KITACC

CpaBHUBaTh  BEPOSATHOCTH  3HAYCHUW  CIy4YalHOW  BEJIWMYMHBI  TIO
pacrpeesIeHUIO WK € TOMOIIBIO AHarpaMM.

OnepupoBaTh MOHITUEM MATEMATUUECKOTO OXKUAAHUS;, PUBOJAUTH TPUMEPHI,
KaK TMPUMEHSIETCS MaTeMaTUYECKOE OXHUJAHUE CIy4ailHOW BEIWYUHBI HAXOJUTh
MaTeMaTUYECKOE OKUJAHUE 110 JAHHOMY PacIpeaeICHUIO.

NmeTb nipeicTaBiIeHUE O 3aKOHE OOJIBIITNX YUCE.

HNMmeTp npeAcTaBieHUE O HOPMAIBHOM PaclpeiesICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3iesioB 1 TeM

Koan4yecTBO 4acoB

Ne i/m Konrpoasusie  IpakTuy
NporpamMmMbl Bceero
padoTsbI padoThI
| [IpencraBieHue JaHHBIX U OMHCATENbHAS 4
CTaTUCTUKA
Cry4aifHbIe OTIBITHI M CITyYaiftHbIE COOBITHS,
2 ONBITHI C PABHOBO3MOKHBIMH 3 1
3JIEeMEHTapHBIMU UCXO0JIaMU
3 Onepanuu Hal COOBITHSIMU, CIIOKCHHUE 3
BEPOATHOCTEMN
VYcnoBHas BEpOATHOCTb, JEPEBO
4 CIIy4aiHOTO OmbITa, (hOpMyJIa OTHOM 6
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
5 DneMeHTbl KOMOMHATOPUKH 4
6 Cepun nocye10BaTEIbHbIX UCITBITAHUN 3 1
7 CityyaliHble BEJIMYMHBI U PACTIPEICTICHUS 6
8 O06o01IeHre U cucTeMaTu3alus 3HaHu i 5 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2




11 KITIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne n/m Kounrpoabubie  IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
| MareMatuueckoe 0KMIaHUE CITy4YaiiHON 4
BEJINYUHBI
) Jlucniepcusi U CTaHIAPTHOE OTKJIOHEHUE 4 |
CIIy4YaliHOU BEJIUYUHBI
3 3aKoH OOJBIINX YHCET 3 1
4 HenpepoiBHBIE CllyyaliHbIE BEJIMYUHBI )
(pactipenenenust)
5 HopmanbeHoe pacnpenenenust 2 1
6 [ToBTOpenue, 0600IIEHIE 1 19 )
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 3




HOYPOYHOE IIVIAHUPOBAHHUE

10 KITACC
Kosn4yecTBo yacos
Ne n/m Tema ypoka Beero Kontpoabubie  IIpakTHyeck
padoThI padoThI

[pencraBiieHne JaHHBIX C TIOMOIIBIO
TaOJUII U IUarpamMm

Cpennee apudmernyeckoe, MeraHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HaUCHUS,
pa3Max, qucrepcusi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Cpennee apudmeTndyeckoe, MeIManHa,
HauOoJIbIlIee M HAUMEHbIIIee 3HaUCHUS,
pa3Max, TUcCTepcusi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Cpennee apudmeTndeckoe, MeIMaHa,
HauOOoJIbIIIee M HANMEHBIIICE 3HAUCHUS,
pa3Max, TUCTepcusi, CTaHIapTHOE
OTKJIOHCHHUEC YUCIIOBBIX Ha60pOB

CrnyuaiiHble SKCIIEPUMEHTHI (OTIBITHI) U
Clly4aifHble COOBITHS. DIIeMEHTapHbIE
COOBITHS (MCXO/BI)

BeposiTHOCTB citydaifHOTO COOBITHS.
BeposiTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUAMHU




BeposiTHOCTB citydaifHOro COOBITHS.
IIpakTnyeckas pabora

Omnepanuu Hasl COOBITHSIMU: TIEpECeUeHHE,
00beIMHEHNE COOBITHIA,
MIPOTUBOIIOJIOKHBIE COOBITHS. J{uarpaMmmsl
Diinepa

10

Omnepanuu HaJ COOBITHSIMH: ITEPECeUCHUE,
00beIMHEHNE COOBITHIA,
MIPOTHUBOIIOJIOKHBIE COOBITHS. J{narpaMmel
Diinepa

dopMmyiia CII0KEHHsI BEPOSATHOCTEN

11

12

13

VYcioBHas BEPOATHOCTb. Y MHOXKEHHE
BEpOATHOCTEM. JlepeBo cirydaiiHOTro
JKCIIEPUMEHTA

YcnoBHas BEpOATHOCTb. Y MHOXKEHUE
BEpPOATHOCTEN. [lepeBo cirydaliHOro
JKCIIEpUMEHTA

YcnoBHas BEpOSATHOCTb. Y MHOXKEHUE
BEpPOATHOCTEN. [lepeBo cirydaliHOro
JKCIIEPUMEHTA

14

dopmyJia MOJTHON BEPOATHOCTH

15

dopmyJia MOJTHON BEPOATHOCTH

16

®opMyiia OTHOU BEPOSATHOCTH.
HeszaBucumeble coObITHS

17

KonTponbnas padota




18 KomOuHaTopHOE NpaBUIo YMHOKECHHS

19 [TepectanoBku u hakTopuan

20 Uwucno coueranuii

)1 Tpeyronbuuk [Tackans. ®opmyna GuHOMA
Herotona
bunapHblii ciy4aiiHbIN ONBIT (UCTIBITAHKE),

” ycnex U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX
WCIIBITAaHUH /10 IEPBOTO ycIexa

” Cepust HE3aBUCUMBIX HCTIBITAHUM
bepnynnu
Cepust HE3aBUCUMBIX UCIIBITAHUM.

24 [IpakTnueckast paboTa ¢ UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHI]

25 CrnydaifHasi BeTMUrHA

26 Pacnpenenenue BepositHocTel. J{narpamma
pacrpeneneHus

27 CymMa ¥ IpoU3BEACHUE CITy4alHbIX
BEJINYUH

)3 CyMMa 1 Tpou3BeIeHNE CITyYalHbIX
BEJINYUH

79 IIpumepsl pactipeiesieHul, B TOM YHCIIe

reOMETPHUICCKOC U OHMHOMUAJIBHOE




[Ipumepsl pactipeiesieHuid, B TOM 4YHCIIe

30 1
reoMeTpuyecKoe U OMHOMHUAIbHOE

31 [ToBTOpeHwme, O606H.ICHIE€ " 1
CUCTeMAaTHU3aIHs 3HAHUIA

1 [ToBTOpEHME, o6o6meHI:Ie u 1
CUCTEeMAaTH3alus 3HAHUN

33 HroroBas koHTpoibHas paboTa 1

14 [ToBTOpEHME, 0000IIICHUE 1 1
CUCTeMaTH3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KITIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeck
padoThbI

[ToBTOpEeHME, 0000IICHUE,
cucreMaTu3anus 3Hanui. Ciry4daiiHble
OTIBITHI ¥ BEPOSTHOCTH CITyYalHBIX
coObITHii. Cepun HE3aBUCHMBIX
HNCIBITAaHUH

[ToBTOpEeHME, 0000IICHNE,
cucrtemaTuzaius 3HaHui. CiyJyaiiHbie
OTIBITHI ¥ BEPOSTHOCTH CITyYalHBIX
coObITuil. Cepun HE3aBUCUMBIX
NCIBITAaHUH

[ToBTOpEHME, 0000IICHHE,
cuctemarusanus 3HaHuii. CioyyaiiHbie
OIIBITHI ¥ BEPOSTHOCTH CITyYalHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCIIBITAaHHI

[ToBTOpenue, 06001IIEHNE,
cucreMmarusanus 3HaHuii. CroyyaiiHbie
OITBITHI ¥ BEPOSTHOCTH CITyYalHBIX
coObITuii. Ceprn HE3aBUCHUMBIX
HCTIBITAaHUH

IIpuMepsl IpUMEHEHU MAaTEMATHYECKOTO

OXHJIaHUs (CTpaxoBaHHE, JIOTepes)

MaremaTuueckoe OXUJAHUC CYMMBI




CIIyYalHBIX BEJIMYHH

MatemaTtudeckoe 0KuIaHue

7 F€OMETPUUYECKOTO U OMHOMHAIBHOTO
pacrpeeneHuin
MareMaTtnueckoe 0KHIaHue

8 reOMETPUYECKOTO 1 OMHOMUATILHOTO
pacnpeneneHui

9 Jlucniepcust M CTaHIAPTHOE OTKIIOHEHUE

10 Jlucniepcusi M CTaHIAPTHOE OTKIIOHEHUE

1 Jlucnepcuu reoMeTpruIecKoro u
OMHOMUANIBHOTO pacIpeieIeHUs

12 [IpakTnueckast paboTa ¢ UCIIOJIb30BAHUEM
ANEKTPOHHBIX TAOJIHUIL

13 3akoH Oonpmmx yucesn. BeroopodHsii
METOJI UICCIICIOBAaHUI

14 3akoH OonpHIMX yucesn. BeroopouHslii
METOJ, UCCIIEJOBaHUN

15 [IpakTuueckast paboTa ¢ UCIOJIb30BAHUEM
ANEKTPOHHBIX TAOJIHIL

16 Hrorosas koHTponbHas paboTa
[IpuMepsl HENIPEPBIBHBIX CIIy4YailHBIX

17 BeurH. OyHKIUS TUIOTHOCTH
pacnpenenenusi. PaBHomepHOe
pacIpeiesieHHe U €ro CBOKMCTBA

18 [TIpumepsl HEMPEPBIBHBIX CIYyYANHBIX




BeMYUH. DyHKIUSA TUIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacmpesiesieHre 1 ero CBONCTBa

19

3anauyu, IpUBOJALINE K HOPMAJILHOMY
pactpeneneHno. OyHKIMS INIOTHOCTU U
CBOMCTBAa HOPMAJIBHOI'O PAcIpeIeICHUs

20

21

[TpakTrueckas paboTa ¢ UCIOIb30BAHUEM
AJIEKTPOHHBIX TAOJIHIL

[ToBTOpEeHME, 0000IICHUE 1

CHUCTEMAaTHU3al A 3HaHuM. OnucaTenbHas
CTaTUCTHKA

22

[ToBTOpeHmE, 0000MEeHNE 1
cucreMaTu3anus 3HaHui. OnucarenbHas
CTaTHCTHKA

23

[ToBTOpenue, 0600IIEHHE 1
cucteMaTtu3anus 3Haunil. OIBITEL C
PaBHOBO3MOYXHBIMHU JJIEMEHTAPHBIMHU
COOBITUSIMU

24

[ToBTOpeHME, 0000MEeHNE 1
cucremMaTu3anus 3HaHuid. OTBITHI ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSAMH

25

[ToBTOpeHue, 06001IeHNE U
cucTteMaTusalus 3HaHuil. Berancienue
BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHUEM
dhopmyn u rpadUUECKIX METOIOB
(xoopauHaTHas NpsMas, AepeBo,
auarpaMmma Diiepa)




26

27

28

29

[ToBTOpeHue, 00600mEeHNE 1
cucTeMaTH3alus 3HaHuW. Brraucienne
BEPOSITHOCTEH COOBITHI C IPUMEHEHUEM
dhopmyn u rpadUUECKIX METO/I0B
(KoopaMHATHAS MPsIMast, IEPEBO,
nuarpaMmma Ditiepa)

[ToBTOpEHME, 0000IIICHUE 1
cUCTeMaTu3alus 3HaHui. Beruncienue
BEPOSTHOCTEH COOBITHI C MPUMEHEHUEM
dhopmyn u rpadUUECKUX METOI0B
(koopauHaTHAas TIpsiMasi, AEPeBO,
nuarpamma Oilniepa)

[ToBTOpEHME, 0000IIICHUE 1
cUcTeMaTu3alIys 3HaHui. Berancienue
BEPOSTHOCTEH COOBITHI ¢ TPUMEHEHUEM
dbopMyIT 1 TpadUIECKIX METOIOB
(koopauHaTHAas TIpsiMasi, AEPeBo,
nuarpaMma Diiepa)

[ToBTOpenue, 06001IeHNE U
cucreMaru3anus 3Hanui. CirydaiiHbie
BEJIMYMHBI U PACTIPEICTICHUS

30

[ToBTOpeHue, 06001IeHNE U
cucremMaru3anus 3Hanui. CirydaiiHbie
BCJIMYHHBI U PACIPCACICHUA

31

[ToBTOpenue, 0600IICHHE 1
cucTeMaTu3anusa 3HaHUu. MaTteMaTudeckoe
0’KMJaHUE CIyYaHON BEJIUYUHBI

32

[ToBTOpEeHHE, 0600IIEHUE 1
cucTeMaTu3anysd 3HaHu. MaTteMaTnyeckoe




O’KHJIaHUE CIIy4YalHOHN BEIMYHMHbI

33 HToroBast KOHTpOJIbHAs paboTa

34 [ToBTOpeHme, 0600mEeHNE 1

cUCTeEMAaTH3alUd 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEposITHOCTEH M CTAaTHCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUAT PAMMBI
OnepupoBaTh HOHATHSAMM: CpeAHee apu]MeTHueckoe, MeIuaHa,
6.2 HauOoJblllee, HAaUMEHbIIEEe 3HAUEHUE, pa3MaxX MacCHUBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMH: CIy4YalHBIH AKCHEPUMEHT (ONBIT) U
CIIy4aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA WCXO.)
6.3 CllyyallHOro  OMbITA;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOXHBIMH CIIy4allHBIMH COOBITHUSIMH, HaXOJIUTh U CPABHUBATH
BEPOSATHOCTH COOBITUI B H3YUYEHHBIX CITy4allHBIX SKCIIEPUMEHTAX
Haxonute n QgopmynupoBaTh COOBITHS: INEpecedeHUue U O0OBbEeINHEHHE
64 JaHHBIX COOBITUH, COOBITHE, MPOTHBOMOJIOXHOE ITAHHOMY COOBITHIO;
. [OJIb30BAaThC  AMarpamMmMamMu  Oiiepa ©u (QopMylioil  cloXeHus
BEPOSTHOCTEW NPU PEIICHUH 3a/1a4
OnepupoBaTh TMOHSATHUSMHU: YCIOBHAas BEPOSTHOCTh, HE3aBHCHUMBIE
6.5 COOBITHSI; HAXOJIUTh BEPOSATHOCTH C IMOMOILBIO MpaBWIa YMHOXEHUS, C
MOMOIIIBIO IEpeBa CITyYallHOTO OTIbITa
6.6 [IpumeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI IIPU PELIEHUU 3a]1a4
OnepupoBaTh NOHATUAMM: UCIIBITAHUE, HE3aBUCUMbIE HCIIBITAHUS, CEpUs
67 WCTIBITAHNH, YCTIEX U HEYy/[aua; HAXOIUTh BEPOSITHOCTH COOBITHI B CEpUU
. HE3aBUCHMBIX MCIIBITAaHUM 10 MEpBOro ycrexa, HaXOAUTh BEPOSTHOCTU
cOOBITUI B cepuu ucnblTaHuil bepHyum
63 OnepupoBaTh TOHATHSMHU: CIIydaiiHas BENUYMHA, pacTpe/eicHre

BEPOATHOCTEW, AMArpaMMa pacrpeacaeHus




11 KITACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOM
NpoBepPSIEeMOro .
00pa30oBaTeJIbHOM MPOTrPaMMBbI CpeIHero 001ero 00pasoBaHus
pe3yJjbTara
5 Teopust BEpOSATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEpPOSITHOCTA 3HAYEHUH CIIy4YalHOW BEJIUYHUHBI 10
. pacnpeeNIEHUIO WK ¢ TOMOIIbIO IHarpaMM
OnepupoBaTh MOHATHEM MaTEMaTHYECKOrO OXXUIAHUS, MPUBOIUTH
5o MpUMEpbl  TOTO, KaK TMPUMEHSETCS MAaTeMaTH4YeCKOE OXKUJIaHuE
' CIIy4aifHOM BEJNIMYMHBI, HAXOIUTh MaTEeMAaTUYECKOE OXUIAHUE II0
JTAHHOMY pacIpeeIeHUIO
53 Nmets npencraBieHue o 3aK0HE OOIBIINX YUCET
54 Nmets npeacrasiaeHne 0 HOPMAJIBHOM pacpeieIeHuN




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
[IpencraBnenne JaHHBIX C TOMoOLIbl0 Tabmun u  auarpamm.  Cpennee
6.1 apudmernyeckoe, MeauaHa, HauOoJiblliee W HAMMEHbIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHUS U CTaHAAPTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB
ChyvaiiHple SKCIIEPUMEHTHI (OIMBITBI) M CIy4ailHble COOBITHS. OJeMEHTapHbIE
coOwITUs (Ucxobl). BeposTHOCTh ciydailHOro coObITHA. biaM30cTh 4acToTHl U
6.2 BEPOSTHOCTH cOOBITHI. CTy4aifHbIe OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH
cOObITUAMU.  BeposSTHOCTM  CcOOBITUH B OMBITAaX C  PABHOBO3MOXKHBIMU
3J€MEHTapPHBIMU COOBITUSIMHU
63 Onepauuu HaJx COOBITUSAMU: IepeceueHue, OOBEAMHEHUE, IPOTHUBOIOJIOKHBIE
' coObITus. J{narpammel Ditnepa. @opMyiia CI0KEHHUS BEPOSITHOCTEH
64 VYcimoBHAas  BEPOATHOCTb. YMHOXKEHUE  BEPOSTHOCTEH. JlepeBo  CiiydaliHOro
. skcriepuMenTta. ®opmyria morHo# BeposTHOCTH. He3aBucuMbIe COOBITHS
6.5 KombOunaropuoe mpaBmwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk [lackansa. ®opmyna OuHoma HeroToHa
bunapHblii cimyuyaliHpli ONBIT (WCIBITaHUE), ycmex M Heyjada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX MCHOBITAHUW 110 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCHIIbITaHNK bepryun
6.7 Crnydaifnas BenmnurHa. Pacnipesenenue BeposiTHOCTeH. [{narpamma pacripeaesienus.

HpI/IMepLI pacnpez{eneHI/Iﬁ, B TOM YHUCJIC TCOMETPUICCKOC U OMHOMHAIIEHOE




11 KUIACC

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YuciaoBeie XapaKTCPUCTUKHU CJIy‘-IElﬁHBIX BCJIMYHMH: MATCMAaTHUYCCKOC OXUIaHUC,
JUCTIiepcus M CTaHapTHOE OTKIoOHeHue. [Ipumepbl npuMeHeHHsI MaTeMaTH4YeCKOTro
OXuagaHusa, B TOM YHCIIC B 3aJadax H3 HOBC@I[HGBHOI)i JKU3HU. MaremaTndeckoe
OKHMJIaHWE OWHAPHOW CIIy4yalHOW BEIMYMHBI. MaTeMaTHuuecKoe OKHUJIAaHWE CYMMBI
CJIy‘-IB,fIHBIX BeJIMUMH. MaremaThdeckoe OXKHNIAHUC U JUCTICPCHUA T'COMCTPUICCKOTO

¥ OMHOMHMAJILHOTO pacipeesieHni

5.2

=c

3aKoH OOJBIIMX YUCEN M €r0 Posib B HAayKe, MpUpOAe M oOuiecTBe. BpIOOpOYHBI

METOJI UCCIIEAOBAHNI

53

[Ipumepsl  HEMpepBIBHBIX  CIy4YaHbIX BenuuuH. [loHATHE O TUIOTHOCTH
pacnpenenenus. 3aaun, IpUBOASIINE K HOpMaIbHOMY pacnpenenenuto. [lonsarue o

HOPpMAJIbBHOM paClpCaAcCIICHUN




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOH OBPA3OBATEJILHON
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBEPsAEMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHO# 00pa30BaTe/IbHOM MPOrPpaMMBbl CpeIHero o01ero
o0pa3oBaHust

Bnanenne wMeTogaMu J0Ka3aTENbCTB, aJrOPUTMAMHU pEIICHUS 3aj1ad,
yMeHHe (GOpPMYJIHpPOBAaTH W OIEPUPOBATH TOHATHIMH: ONpEICIICHHUE,
aKCMOMa, Teopema, CIEJICTBUE, CBOWCTBO, TIPU3HAK, JIOKA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; NMPUMEHSTh HUX; YMEHUE (HOpMYIUpPOBATH
o0paTHOE ¥ TPOTHBOIOJIOKHOE YTBEPKIEHUE, MPHUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI,  HCIIOJIb30BaTh METOJI MAaTeMAaTHYECKON  HHIYKIUH;
MIPOBOJIMTH JOKA3aTEIILHBIC PACCYXKICHUS IIPH PEIICHNH 3a]1a4, OIICHUBATh
JIOTHYECKYI0  TIPaBHJIBHOCTH  PACCyXICHHUH; YMEHHE  OIEepPHUPOBATh
MOHSATUSMH: MHOXECTBO, TOIMHOXKECTBO, OIEpAIlMd HaJl MHOXKECTBAMU;
YMEHHUE HCIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCAHUS
peabHBIX TPOIECCOB M SBJICHUW M NPHU PEIICHUU 3a/la4, B TOM YHCIIC M
JIPYyruX YYeOHBIX MNPEIMETOB; YMEHHE OIEPHPOBATH MOHATHIMH: Tpad,
CBSI3HBIN Tpad, JAepeBo, MUKI, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OMHCHIBATL Tpadbl Pa3NIUIHBIMU CIIOCOOAaMH; WCIOJIB30BaTh Trpadbl MpU
peIIeHuy 3a1a4

YMeHne onepupoBaTh MOHATHUAMHU: HATypalbHOE 4YMCIO, LEJI0e YHUCIIO,
CTEIEHb C LeJIBIM [T0Ka3aTeseM, KOpeHb HaTypajlbHON CTENEHH, CTEIIEHb C

palloHalIbHBIM TI0Ka3aTeeM, CTENEeHb C JEUCTBUTENIBHBIM I10Ka3aTeseM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK M0 MOJYJI0, palMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJIbHBIX, LIEJIbIX, PAlUOHATIbHBIX, IEHCTBUTENIbHBIX YHCET;
YMEHHE HCIOIb30BaTh MPU3HAKU JEITUMOCTH, HAMMEHBIIMNH OOIui
JenuTeNh W HauMeHbIllee ofliee KpaTHoe, ainroputM EBkimmpa npu
peLIeHUH 3a/1a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMHU CHCTEMaMU
CUHCJICHUS; YMEHHE BBINOJIHATH BHIYMCICHUE 3HAUYCHUN U TpeoOpa3oBaHus

BBIP@KEHUI €O cTemeHsMU MU Jorapupmamu, npeoOpa3oBaHus APOOHO-
palOHANbHBIX  BBIPQKEHUN;  YMEHUE  ONEpUpOBaThb  MOHATUSMHU:
MIOCJIEIOBATEIBHOCTh, apu(pMeTHdecKas Mporpeccusi, TeOoMeTpUYecKas
nporpeccusi, OECKOHEYHO yObIBaroIlass TIeOMETpHYecKas IMpOrpeccus;
yYMEHHE 3aJaBaTh IOCIEJOBATENIBHOCTH, B TOM 4YHCIE C IIOMOUIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEpPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE
YHUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE UHMCIIa, MOIYJb M apryMEHT
KOMIUIEKCHOTO  4Hciaa,  (opMa  3amiMCH  KOMIUIEKCHBIX — YHCeIN
(reomeTpuyeckas, TPUTOHOMETpUYecKas M  anreOpauyeckas); YMeETb
IPOU3BOJIUTH apUPMETHYECKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;




MNPUBOAUTH MPUMCPLI HMCIOJB30BAHUA KOMIUICKCHBIX YHUCCII; OICPUPOBATH
MOHATHAMHU:  MaTpuma 2%X2  u  3%X3,  onpenenuTenb  MaTpULbl,
reOMETPUUYECKUN CMBICI OMPENETUTENS

YMeHue onepupoBarh IOHATUSAMM: palUOHAIbHBIC, WPPALMOHAIbHBIC,
NOKa3aTebHble, CTENECHHbIC, JIOTapU(PMHUECKUE, TPUTOHOMETPHUECKHUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH TOHATUSIMH:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHKE, YPaBHEHUE, HEPAaBEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PEIaTh yPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIIBIO Pa3JIMYHBIX NPHUEMOB; pelIaThb YPABHEHMs, HEPAaBEHCTBA U
CHUCTEMBI C IIApaMETPOM; IIPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHUs] MaTeMaTHYeCKUX 3ajjad M 33734 U3 PaszIHuHbIX o0iacTeit
HAyK{ U PEAIbHOU KU3HU

VYMeHue omnepupoBaTh MOHATHSAMU: (yHKIMS, YETHOCTh (YHKIHUHU,
HNEPUOTUYHOCTh (PYHKIUHM, OrpPaHMYEHHOCTb (YHKIHUH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIUH, HanOOJbIIee W HAWMEHbIIEe 3HAUYCHUS

(GYHKIMU Ha TPOMEXYTKE, HempepbiBHAs (YHKLHUS, aCUMIITOTHI Tpaduka
¢GyHKIMU, TIepBas M BTOpas NPOHW3BOAHAs (YHKIMH, T€OMETPUYECKUN U

¢u3nyecKkuil  CMbBICI IPOU3BOJHOW, IepBOOOpa3Hasi, OMNPEIEIIEHHBIN
UHTErpajl; yYMEHHE HaXOIUThb AaCUMOTOTHl rpaduka (YHKLUHMU; yMEHHE
BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEIEHUS, YACTHOI'O ¥ KOMIIO3ULIUU

(GyHKLUH, HAXOAUTh YpaBHEHHUE KacaTeIbHOW K rpaduKy (PyHKIMU; yMEHUE

HaXOJUTh MPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMHA; YMEHHE HCIIOJIb30BaTh
HNPOM3BOJHYIO JUIsI MCCIeloBaHUs (DYHKUUH, HAaXOAUTh HauWOOJIbLIME U
HaVMEHBIINE 3HAueHHWsT (QYHKIWUH; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCIIOJIb30BAaHUEM  alapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSThH
IIPOU3BOJHYIO U HAXOXKJIEHUS HAWIYYIIEro pelIeHUs B IMPHUKIAIHBIX, B
TOM YHCJI€ COLMAIbHO-3KOHOMHYECKUX M (PU3MUYECKUX 3a/adax; HaXOJIUTh
IIOIAAN ¥ 00BEMBI (UIYp C MOMOIIBI0 MHTErpaa; MPUBOAUTH NMPUMEPHI
MaTeMaTHYECKOr0 MOJETUPOBaHUA C MOMOILIbI0 U depeHIaIbHbIX
ypaBHEHUH

YMeHue onepupoBaTh NOHATHUAMHU: Tpaduk (GyHKIUH, oOpaTHass (QyHKUUS
KOMITO3UIMS  (DyHKIMIA, JUHeWHass QYHKUOUS, KBaapaTUYHAs (QYyHKIUS,
pauvoHanbHas (QYHKLUUSA, CTerneHHas (yHKIMS, TPUTOHOMETPUYECKHUE
¢GyHKIMH, OOpaTHblE TPUTOHOMETPHUYECKHE (QYHKLUH, IOKa3aTelbHas U
jgorapupmuyeckast (QYHKLUMU; YMEHUE CTPOUTh TIpaUuKH H3YYEHHBIX
(GYHKUUH, BHITOIHATH peoOpa3oBaHus rpauKoB QPyHKIUH, HCTIONb30BaTh
rpaduku Ui M3y4EeHHs MIPOLECCOB U 3aBUCHUMOCTEH, MPHU pPEIIEHUH 3aaad
U3 JpYrux y4deOHBIX MPEJIMETOBHU 3a/ay U3 pealibHOM KU3HU; BBIPAXKaThb
(bopMynaMu 3aBUCHUMOCTH MEXJy BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U
rpadguku QyHKUMHA A7 pelieHHus ypaBHEHUH, HEpPaBEHCTB U 3ajad C
napameTpamu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
pELIEeHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3a/Jayd pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JTOJIM M YacTHU, Ha JBUKEHHE, padoTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/Ja4ydl W3 OOJACTH yNpaBICHHsS JUYHBIMH U CEMEHHBIMHU
¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI IO YCJOBHIO 3a/1ayd, HCCJIENI0BAaTh IIOJIYYEHHOE pEIIECHUE U
OLIGHUBATh TPaBAONOJOOHOCTh PE3yJNbTAaTOB; YMEHHE MOJCIUPOBATH
peajibHble CHUTyalMM Ha S3bIKE MaTEeMaTHKH; COCTaBJIATH BBIPAKECHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO 3ajaui, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJIEIM  C  WCIOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH MTOJIyYEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apu(MeTHdyecKoe, MenuaHa,

HanOoJbIlIee ¥ HAWMEHbILIEE 3HAYCHUS, pa3Max, IUCIEPCHs, CTaAHIAPTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMeHHe H3BJIEKaTh, MHTEPIPETUPOBATH
MHPOPMALIMIO, MPEICTABICHHYIO B TaOiHIaX, Ha JAMarpamMmax, rpadmukax,
OTPaXKaIOUIyI0 CBOWCTBA pEajbHBIX IMPOIECCOB U SBICHUH; NPEACTABIATH
uHpopManMIO ¢ TOMOWIbIO TAONMWI] W  AMarpaMMm; HUCCJIEIO0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCIE C IPUMEHEHHEM TIpapHuIecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; IpaMuecKH HCCIIE0BATH COBMECTHBIC
HaOJIIO/ICHUS ¢ TIOMOIIIBIO IMarpaMM pacCcerBaHMs U IMHEHHON perpeccun

YMeHue onepupoBaTb MNOHATHUSMHU: CIIy4ailHbId ONBIT U  CIy4ailHOe
coOBbITHE, BEPOSITHOCTH CIIY4alHOTO COOBITHUS, YMEHHE BBIUUCISTH
BEPOATHOCTh C HCIOJB30BAaHUEM TpapUUeCKUX METOJO0B; MPUMEHSIThH
bopMyInbl CIOXKEHHS M YMHOXEHHSI BepOsSTHOCTEH, (OpMyiy MOJHOM
BeposATHOCTH, Gopmyny bepuymnu, komOuHatopHbie (akTbl U GOPMYIIBI,
OLICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHI; yMEHHE ONepUpOBaThH
NOHATUSAMM:  CIydyaliHash BEJIMYMHA, paclpesesieHue BEepOsSTHOCTEH,
MaTeMaTHUYeCKOe OXKHJIaHUE, JUCHEpCHUs U CTaHJapTHOE OTKJIOHEHHUE
CIly4aliHOH  BENWYMHBL, (YHKIWW  paclpeielieHus W IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEJIbHOTO U HOPMAJIBHOIO PACHPECICHUI; YMEHHE
HCIIOJIb30BaTh CBOMCTBAa M3YUYEHHBIX PACIPENCICHUN ISl pelIeHus 3aj]ad;
3HAaKOMCTBO C TIOHATHSIMHU: 3aKOH OOIBIIMX YHUCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHU; yMEHUE MPUBOAUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBLINX
YyHhcesl B NMPUPOAHBIX M OOIECTBEHHBIX SIBICHUSAX; YMEHHE OIEepUpOBATH
NOHATUAMU: COYETAHUE, [IEPECTaHOBKA, YMCIO COYETaHUH, YHUCIO
nepectaHoBoK; OuHOM HbroTOHA; ymMeHHE NpPUMEHATh KOMOMHATOPHbIE
(GakThl W pacCyXAE€HUA s pelleHus 3a7ay; OLEHUBATh BEPOSITHOCTH
peanbHbIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH MTOJIyYEHHBIN pE3yJIbTaT

YMeHue  omnepupoBaTh ~MOHATHSIMU:  TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUUYHMHA YIJIa, IULIOCKUH YToJl, ABYTPAHHBII
yroJ, TPEXTPaHHBIM YToJ, CKPEIIMBAIONINECS MpsSMbIe, MapajlIeIbHOCTh U
NEePHEHANKYISIPHOCT MPSIMBIX U INIOCKOCTEH, YTOd MEXYy IPSIMbIMH, YTOJ
MEXIY MPSMOM U TNIOCKOCTBIO, YTOJl MEXKY IIIOCKOCTSIMH, PACCTOSTHUE OT
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TOYKHU OO0 IINIOCKOCTU, pACCTOAHUC MCKAY MNPAMBIMHU, PACCTOSAHUC MCIKIAY
IINIOCKOCTAMHU, YMCHHC HCIIOJIIB30BaTh IpU PEIICHHU 3aJad HN3YUCHHBIC
d)aKTBI H TCOPEMbI IUIAHUMCTPHUH, YMCHHC OILICHHBATH PA3MCPLI 00BEKTOB
OKpyXKarumero Mupa, CTpOUTb MATEMATHUYCCKUEC MOACIM C IIOMOIIBIO
r€OMETPHUICCKUX MOHATHH | BCJIMYMH, peulaTb CBA3aHHBIE C HHUMHU
MPAKTUYCCKUC 3aa4n

YMeHue omnepupoBaTh MOHATHUAMU: IUIOWAAL GUTYpPB, 00BEM GUTYPHI,
MHOTOI'PAHHMK, IPABUJIbHBII MHOTOIPAHHHUK, CEYEHUE MHOIOTPAHHHKA,
Ky0, mapauienenunen, npu3Ma, NOUpamuaa, QUrypa U TMOBEPXHOCTb
BpallleHusl, LWIMHIAP, KOHYyC, mmap, cdepa, 1uomans cdepsl, IIOMATL
MOBEPXHOCTH THpaMHJbI, TPU3MBL, KOHycCa, LWIMHApA, 00BEM KyoOa,
MPSIMOYTOJIBHOTO — MapajuieJienunea, MNUPaMUbl, TPU3MbI, LWIWHIpA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHMs KOHyca U LMIUHAPA,
napajuleJbHble OCH WJIM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, NUIMHApPA, KOHYCa; YyMEHHE CTPOUTh CEUCHUE
MHOTOTpaHHHMKA, HM300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBI U TOBEPXHOCTH
BpalleHUsl, UX CEYECHMs, B TOM YHCIE C MOMOIIbI 3JIEKTPOHHBIX CPENCTB;
yMEHHE TPUMEHATh CBOICTBA T'€OMETPUYECKUX (UTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMblX (UTYp, BBLABUTATh THUIOTE3BI O
CBOWCTBAaX M TMpPHU3HAKAX T'EOMETPUYECKUX (Uryp, O0OOCHOBHIBATHHIIM
omnpoBepraTb HX; YMEHHE MPOBOAUTH KIacCUPUKaLU0O (Uryp Io
pa3jMuYHBIM [pHU3HAKaM, BBIIOJHATE HEOOXOAUMBIE JOTOJIHUTEIbHbBIE
MIOCTPOEHUS

11

YMeHne  onepupoBaTh  MOHSATHSIMH:  JBHKEHHE B  IPOCTPAHCTBE,
napajyieNbHBId TIEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOM00MS, TMMOAOOHBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE M TOAOOHBIE (UTYPHI, B TOM YHCJIE B IMPHPOIE,
HCKYCCTBE, apXHUTEKType; HCIOJIh30BATh I'€OMETPUYECKHE OTHOIICHUS TIPH
pEIIeHUH 3aJa4; HAXOJUTh TEeOMETPUYECKHE BEIWYHMHBI (IJIMHA, YTOJ,
TUIOMIA b, 00BEM) MIPH PEIICHUH 3a1a4 U3 JPYTUX YYEOHBIX MTPEIMETOB U U3
peaabHOM KU3HU; YMEHHE BBIYUCISATH T€OMETPUUECKHE BEIMUHUHBI (JIIHHA,
yroj, IUIOIAfb, 00bEM, IUIOIIAb MOBEPXHOCTH), MCIOJB3YSl HW3y4YEHHbIE
(GopMyJBI 1 METOIIBI, B TOM YHCIIE: IUIONIA[b MMOBEPXHOCTH THPAMHUIB,
OpU3MBbI, KOHyCa, MWIWHApa, IUlomanas cdepb; 00bEM  KyOa,
NPSMOYTOJIBHOTO ~ TapaJIeNieNuIea, MUPAMUIbl, TPU3MBL, WIHHIPA,
KOHYCa, [I1apa; YMEHNE HaXOJUTh OTHOIIEHHE 00BEMOB ITOTOOHBIX HUTYP

12

YMeHue onepupoBaTh MOHATHUSMU: MPSIMOYTONIbHAS CHCTEMa KOOPAWHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHCIO, pPAa3JIOKEHHE BEKTOopa Mo 0aswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YIOJd MEeXay
BEKTOPAMH; YMCHHE HCITOJIb30BaTh BEKTOPHBIN M KOOPIUHATHBIN METO JISI
pellIeHus] TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 IPYTHX yUYeOHBIX MPEAMETOB

13

YMeHUE BI)I6I/IpaTI) HO}IXOHSIHH/Iﬁ MCTOI JIsd pCUHICHUA 3a1a4r, IOHUMaHHEC




3HAYMMOCTH MATCMATUKU B M3YUCHUH IPUPOJHBIX U O6IJ.I€CTB€HHBIX
MPOLECCOB U SIBJIGHUH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHUKH B HCKYCCTBE, YMEHHE NPUBOIUTH MPUMEpPhl MaTEeMaTHYECKUX
OTKPBITUH POCCUHCKON M1 MUPOBON MaTeMaTUYECKOM HAYKH




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 31eMeHT ColepKaHUs

1

Kon
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbshbie u nenbie uncna. [Ilpu3Haku 1e1uMOCTH HEIbIX YHCelT
12 Pammonanbueie  ymucna. OOBIKHOBEHHbIE M JICCSATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC TTEPUOIUYECKHE TPOOH
13 Apudmernueckuii KOpeHb HATypajbHOM creneHH. JleHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMM HaTypajibHOMN CTETIEHU
14 CreneHp ¢ 1enbIM MokazaresneM. CTENeHb C pallMOHAIBHBIM Moka3zaTeneM. CBOMCTBE
’ CTETEeHH
L5 CuHyC, KOCHMHYC M TaHITE€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YKCIOBOI0 apryMeHTa
1.6 | Jlorapudm uncina. JlecsTHUHBIC M HATYpaJIbHBIE JIOTAPU(MBI
JleiicTButenpHble unciaa. ApuMeTHYECKHUEe OINepaluu C JEHCTBUTENbHBIMH YHCIAMU
1.7 | TlpubnuxEHHbIC BBIYUCIICHUS, MpaBUIa OKPYIJICHUS, MPUKUIKA U OlLEHKA pe3yibTara
BBIYMCIICHUN
1.8  IIpeoOpazoBanue BeIpaKeHUI
1.9  KommiekcHsble ynucna
2 YpaBHEHHs U HEPABEHCTBA
2.1 Lenbie 1 IpOOHO-palIMOHANIEHBIE YPaBHEHUS
2.2 = VppanuoHanbHble ypaBHEHHS
2.3 = TpuroHomerpuueckue ypaBHEHUs
2.4  Iloka3arenbHble U JorapudMuiyeckue ypaBHEHUs
2.5 | Uensie u npoOHO-paliMOHATILHBIE HEPABEHCTBA
2.6 | HppanuoHanabHble HEpABEHCTBA
2.7 = lloka3zaTenbHble U JOrapu(pMUIECKUE HEPABEHCTBA
2.8 TpuroHomerpuueckue HEpaBEHCTBA
2.9 = Cucrtembl U COBOKYITHOCTH YpaBHEHHUI U HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MApaMeTpaMu
2.11 | Marpuna cuctemMsl JTMHEHHBIX ypaBHEHUI. ONpeeanTeN b MATPULIBI
3 OyHKIHH U TpaduKu
31 Oyukuus, cnocoObl 3ananus ¢(yskuuu. [paduk ¢ynkuuu. B3aumHO oOpatHbIE
’ bynakun. YétHueie u HeuéTHble PpyHKuuu. [lepuonnyeckue GyHKINH
O6mactp ompeneneHUss W MHOXKECTBO 3HaueHmid GyHkumu. Hymu  QyHKImm.
3.2 | IlpoMmexyTku  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.

MakcuMyMmbl 1 MUHUMYMBI pyHKIMU. Hanbonblee 1 HanMeHblee 3HaueHUe (PYHKIUU




Ha IPOMCIKYTKC

CrenenHas QyHKUMS C HaTypajbHBIM M LeJbIM MokazateneM. EE cBolicTBau rpadusx

33 . .
CaoiicTBa U rpaduK KOpHS 1-0i CTETICHU
3.4 | Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rPaduKH
3.5 | lloka3arenbHas u Jorapupmuueckas QyHKIUHN, UX CBOWCTBA U IpaduKu
16 Touku pa3pbeiBa. AcuMnToTh rpadukoB GpyHkIui. CBolcTBa (PYHKITHI, HEMPEPHIBHBIX
' Ha OTpE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHH ITOCIEN0BATEILHOCTEN
3.8 | Apudmernueckas u reoMmeTpuyeckas nporpeccuu. opmyia ClI0KHBIX TPOLEHTOB
4 Hauana matemaTudeckoro aHajimsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoHbIE d7IEMEHTAPHBIX (YHKIIHMA
[IpumeHeHne mNPOM3BOAHOM K HUCCIEAOBAaHHIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 = okctpemymbl. HaxoxaeHue HamOONbIIEr0 M HAUMEHbBIIEro 3Ha4eHHs (YHKIUU Ha
OTpe3Ke
4.3 = TlepBooOpa3Hnas. MaTerpan
5 MHoO»xecTBa U JIOTUKa
5.1 MHoXxecTBO, onepauu HajJ MHOKecTBaMHu. [{uarpammsl Ditniepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaATUCTUKA
6.2 = BeposTHOCTH
6.3 = KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMbIe U IJIOCKOCTU B IPOCTPAHCTBE
7.3 | MHororpaHHUKU
7.4 | Tena u NOBEpXHOCTU BpaLICHUS
7.5 KoopanHatsl 1 BEKTOPBI

-



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

VYV4ueOHUK:

Mep3msik A.T'., Homuposckuii JI.A., [Tonskos B.M./mox pen.Ilogonsckoro B.E. Anrebpa u
Havayia Maremarnueckoro ananusa 10-11 kinacc (0a30BbIi U yriyOJeHHBIN YPOBHH)
[Ipoceemenue 2025

Mepsnsk A.I'., Homuposckuii /[.A., [Tonskos B.M.MatemaTtuka ['eomerpus (yriyOaeHHBII
ypoBenb)11 knacc M. [Ipocsemenue 2025

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Mepsnsk A.I'., Homuposckuii JI.A., [Tonskos B.M./mox pexa.Ilogonbckoro B.E. Anre6pa u
Hauaia MmareMaTtrdeckoro aHanu3a 10-11 knacc (6a30Bblil 1 yriTyOJIeHHBIH yPOBHH)
[Ipocsemenue 2025

Mepsmsix A.T'., Homuposckuii I.A., ITonskoB B.M.Marematuka ['eometpus (yriryoaeHHbIN
ypoBenb)1 1 kmacc M. IIpocsemienne 2025

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Envnag kosneknud lndbpoBbix O6pasoBaTenbHbIX PecypcoB (school-collection.edu.ru
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