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PABOYAS ITPOT'PAMMA T10 YHEBHOMY TIPEJIMETY «MATEMATHKA»
(YI'JIYBJIEHHBIV YPOBEHD).

PaGouas nmporpamma o yuebHoMy npeamery «MaremaTukay (yriryOJE€HHbIN
ypoBeHb) (mpeameTHas oOmacTh «MaremMatuka W uHOpMaTHkay) (nanee
COOTBETCTBEHHO — IMporpaMMa II0 MaTeMaThKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTEIBHYIO 3aIUCKY, COJEpKaHWe OOYy4YEHUS, TUIAHUPYEMbIC DPE3yJIbTaThl
OCBOCHHMSI POTPAMMBI TI0O MAaTEMATHKE.

[losicHuTenbHAsE 3amMcKa OTpakaeT oOlue Iedd W 3aJayd  U3y4YeHUs
MaTEMaTHUKH, XapaKTEePUCTUKY TCUXOJOTUYECKUX MPEANOCHIIOK K €€ N3yYCHHIO
0OyJaroIMMUCs, MECTO B CTPYKTYpE y4eOHOTO TIJIaHa, a TAKXKE TOIXO0IBI K 0TOOPY
CONlep)KaHMsI, K OMPEACICHUIO IUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType
TEMaTUYECKOTO IJIAHUPOBAHMUSI.

Conepxanue OOyYEeHHMS PpaCKpbIBa€T COJEpKATEeNIbHbIC JIMHUHM, KOTOPbIE
npemyiaraloTcs Ui 00s3aTENIbHOIO M3YyYEHUS B KaXJOM Kjlacce Ha YPOBHE
CpeaHero oo1iero oopa3oBaHusl.

[1nanupyemMblie pe3ysibTaThl OCBOCHUS MTPOTrPaMMBbI IO MaTEeMaTHKE BKIIOYAIOT
JMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTAThl 32 BECh NEPHOJI OOyUYEeHHsI Ha YPOBHE
cpenHero  oOmero  o0pa3oBaHMs, a TaKXE MPEIMETHbIE  JOCTHXKECHUS
oOy4Jaronierocs 3a Kaxpli roj] 00y4eHusl.

[TosicHuTenbHad 3anucka.

[Iporpamma 1Mo MareMaTwke yTiayOJEHHOTO YPOBHS JJIS OOydYarOIIMXCS Ha
ypOBHE cpeaHero obmiero oopaszoBanusi paspadborana Ha ocHoBe OI'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWH,  MPEABSIBISEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUA.
Peanuzanusi mporpaMMbl 10 MaTeMaTHKe OOECIeYMBAET OBJAJCHHE KIIOYEBHIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JIJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEITOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O00YYarOIINXCS.

B mporpamMMe mo mareMaTUKe YYTEHBI WJEHW W TOJIOKEHHUS KOHIEMIIUU
pa3BUTHS ~ MaTeMaTH4YecKoro oOpaszoBanusi B  Poccuiickoit ~ @Dexepanuu.
Marematuyeckoe oOpa3oBaHME JIOJDKHO  peliaTh  3ajady  oOecredeHus
HEOOXOJMMOT0 CTpaHe 4YHCJIa OOydYarolmuxcs, MaTeMaTH4ecKas IOJATOTOBKA
KOTOPBIX ObLTa OBl TOCTATOYHA JJIsI TIPOJIOJDKEHUS 00pa30BaHUS IO Pa3IMYHbIM
HalpaBJCHUSAM, BKJIIOYas  TpernojaBaHWe  MaTeMaTHUKHA, MaTeMaTHYCCKUE
uccneaoBanusi, padboty B chepe nHGOPMAIMOHHBIX TEXHOJOTUMN U IPYTHUX, a TAKKE
obOecrieueHuss IS KaKIOro OOydYaromierocs BO3MOXHOCTH — JTOCTHIKCHHSI
MaTEeMaTH4YECKON TMOJATOTOBKM B COOTBETCTBHH ¢ HEOOXOIUMBIM eMy ypoBHeM. Ha
pEIIeHNe ITUX 3a]]a4 HalleJIeHa TporpaMma Mo MaTeMaTuke yriryOiaEéHHOTO YPOBHS.

HeobxoaumocTh MaTeMaTUYECKON MOATOTOBKH OOYCJIOBIIEHA O0YCIOBJICHO
POCTOM YHCJa CHEIUATBHOCTEH, CBI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM
MaTteMaTtuku (B cdepe HDKOHOMHUKH, OHM3HECe, TEXHOJOTHYECKHX O00JIacTX,
rymManuTapHbeix cepax). KommyecTtBo obyuarommecs, s KOTOPhIX MaTeMaTHKa



CTAaHOBUTCS (PyHIAMEHTOM 0Opa30BaHMsl, IUIAHUPYIOIINX 3aHUMAThCsSl TBOPUYECKOM
U HCCIIeIOBaTENbCKONW paboToil B 001acTh MaTeMaTUKH, MHPOPMATHKHU, (PU3UKH,
DKOHOMUKA M B JpYrux OOJAaCTAX, YBEJIWYMBAETCS, B TOM YHUCIE C Y4YETOM
oOyuJaromuxcs, KOMy MaTeMaTHKa HY>KHa JUIS MCIOJIb30BaHUs B mpodeccusx, He
CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuknanHas 3Ha4MMOCTh MaTEMATUKH 00YCIIOBIIEHA TEM, YTO €€ MPEAMETOM
ABIAIOTCA  (DyHIaMEHTANbHBIE CTPYKTYphl HAIIETO MHpa: MPOCTPAHCTBEHHBIC
(GOpMBl M KOJMYECTBEHHBIE OTHOUICHMS, (YHKUMOHAJIBHBIE 3aBUCHUMOCTH MU
KaTeropuy  HEONPENENEHHOCTH, OT  MPOCTEHUIINX, yCBAaMBAEMbIX B
HEIOCPEICTBEHHOM OIBITE, JIO JOCTAaTOYHO CJOXHBIX, HEOOXOAMMBIX IS
Pa3BUTHS HAYyUHBIX U TEXHOJIOTUYECKUX HJel. be3 KOHKPETHBIX MaTeMaTU4eCKUX
3HaHUU 3aTPyJHEHO T[OHMMAaHUE MPUHIUIIOB YCTPOMCTBA U HCHOJIb30BAaHUS
COBPEMEHHOW TEXHUKHM, BOCIPHUATHE U HUHTEpPIpETalus Ppa3sHOOOpa3HOU
COLIMAJIBHOM, SKOHOMHUYECKOHM, MOJIUTHYECKOW uH(popmanuu, Mano3PQpexkTuBHa
NOBCEJHEBHAsA  MpakTU4YecKass  JIeATelbHOCTh.  Bo  MHormx  cdepax
po(EeCCUOHANBHON JIEATEIbHOCTH TPEOYIOTCS YMEHHS BBINOJHATH PAacCUEThl,
COCTABJISITh QJITOPUTMBI, MNPUMEHATh (OPMYJIbl, MPOBOJUTH TIEOMETPUUYECKHE
U3MEPEHUsSI M TOCTPOCHMS, YWUTaTh, O0OpadaThiBaTh, HWHTEPIPETUPOBATH U
NPEACTABIATh UHPOPMALIMIO B BHJE TaOIHI], AUArpaMM U TIpauKoB, TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

OnHOBpEMEHHO € pacupeHueM chep NOpPUMEHEHHs MaTeMaTUKH B
COBPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUIIb
MBIIUICHUS, TPOSBIAIOMNNCA B ONPENCIEHHBIX YMCTBEHHBIX HaBblKax. B
IIpoLecCe M3Y4YEHUS MAaTEeMaTUKA B apCeHall NMPUEMOB M METOJOB MBILUICHHMS
YeJIOBEKa €CTECTBEHHbIM O00pa3oM BKJIIOYAIOTCS MHAYKUMS U AeIyKUus,
000011IcHHE W KOHKpETH3allMs, aHaJIW3 MW CHHTEe3, KiIaccudbukamus u
cuctemMaTuzaums, alOcTparupoBaHue W aHajorus. OOBEKTbHl MaTeMaTUYECKUX
YMO3aKIJIIOUEHH, TMpaBuUjia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHMM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYIHpPOBATH,
00OCHOBBIBaTh M JOKA3bIBATh CYKJIECHHS, TEM CaMbiM (OPMHUPYIOT JIOTUYECKHI
CTWJIb MbIIIEHUs. Beaymas posib ONpUHAAIEKUT MaTeMaTuke B (DOPMUPOBAHHUU
QITOPUTMHYECKOW KOMITOHEHTHI MBILUJIEHUS U BOCIUTAHUU YMEHUMN NEeWCTBOBATH
N0 33JIaHHBIM AJITOPUTMaM, COBEPIICHCTBOBaTh M3BECTHBIE W KOHCTPYHPOBATh
HOBbIe. B mpolecce pemieHus 3agad — OCHOBBI JUIsl OpraHU3alud y4eOHOU
JEATEIbHOCTH HAa YpOKaxX MAaT€MAaTHKU — Pa3BUBAIOTCS TBOPUYECKAs M MPUKIIAIHAS
CTOPOHBI MBIIUICHUS.

OOyuenune wmaTemaTuke JAaET BO3MOXKHOCTh pa3BUBaTh y OOy4YarOIIMXCS
TOUHYI0, PallMOHAIBHYI0 U MH(GOPMATUBHYIO peub, YMEHHUE OTOHMpaTh Hauboiee
HOJIXOJISIINE SI3bIKOBBIE, CHMBOJIMUECKUE, IpauuecKkre CpecTBa A BHIPAKEHUS
CYKJIEHUU U HATJIAIHOTO UX MPEJCTaBICHUSI.

HeoOxoaumMbpiM ~ KOMIIOHEHTOM  OOIIEH  KYJIbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJISieTCS  oOIlee  3HAKOMCTBO €  METOJaMHM  TO3HAHUSA
JNEUCTBUTENLHOCTH, TPEACTABICHUE O TMPEAMETe W METOJIe MaTEeMaTUKH, €ro



OTJIMYMUSAX OT METOJIOB €CTECTBEHHBIX M T'YMAaHUTApPHBIX HAyK, 00 OCOOEHHOCTSIX
NPUMEHEHUST MATEMaTUKH  JJIs PELICHWs HAy4YHbIX W NPHUKIAJHBIX 3a/1ad.
Marematnyeckoe oOpa3oBaHME€ BHOCHT CBOW BKJaa B (QopMupoBaHue oOImei
KYJIbTYpbI YEJIOBEKA.

N3yueHne MareMaTWKH CIOCOOCTBYET 3CTETHUYECKOMY  BOCIUTAHUIO
YEJIOBEKa, NOHMMAaHHUIO KPACOThl M M3ALIECTBA MATEMATHYECKUX PaCCyKICHUM,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEN CUMMETPUH.

[IpuopureTHbeiMU 1ieTsAMH 0oOydyeHuss matemMatnke B 10—11 kmaccax Ha
yIIIyOJIEHHOM YPOBHE ITPOJIOJKAIOT OCTABATHCA:

dbopMHpOBaHUE LIEHTPATBHBIX MAaTEeMATUUECKUX MOHATUNA (YUCIIO, BEJIIMYUHA,
reoMerpuyeckas ¢urypa, nepeMeHHasi, BEpOSTHOCTb, (PYHKIUs, MPOU3BOHAS,
UHTErpaji),  obOecrneunBalOUMX  MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh
MaTEeMaTUYeCKOro 00pa3oBaHus 00yYarOIINXCS;

NoJIBeIcHHE O0yYarouuxcsli Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYKAIOIIEr0 MUpa, TOHUMAHUIO MAaTEMAaTUKH KaK
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

Pa3BUTHE MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEW OOydaromuxcs,
NO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHH, KPUTHYHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMaTHUKH;

dbopmupoBaHUe (PYHKIMOHAIBHOW MAaTEMaTHYECKON TI'PaMOTHOCTH: yMEHUS
pacno3HaBaTh MaTeMaTHUYECKHE ACIIEKThl B PEAJbHBIX JKMU3HEHHBIX CUTyalUsIX U
OpU M3YyYEHUU JPYTUX Y4eOHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEW, (OpPMyIHpOBaTh MX Ha SA3BIKE MAaTeMaTUKU M CO37aBaTh
MaTEeMaTUYECKHEe MOJEIIN, IPUMEHATh OCBOCHHBI MaTEMaTUUYECKUI anmapar s
pELICHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad, MHTEPHPETUPOBATh M OLICHUBATH
NOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHHSIMHU  conaepxkaHuss Marematuku B 10-11  kimaccax
yIIyOJEHHOTO ypOBHS  sBIsitOTCA:  «Yucina ©  BBIYUCHEHUS», «Ajredpa»
(«AnreOpandeckre BBIPOKCHUS», «YpPaBHEHUST U HepaBeHCTBa»), «Hauana
MaTeMaTuyeckoro aHanuszay, «leomerpusi» («['eomerpuyeckue ¢GuUrypel U HX
CBOMCTBa», «V3MepeHue TreoMeTpUYeCKHX BEIMYUHY»), «BeposTHOCTh W
CTaTUCTHKay». J[aHHbIC TUHUYU PA3BUBAIOTCA MapajuIesIbHO, KaK/1asi B COOTBETCTBUHU
C COOCTBEHHOH JIOTMKOM, OJJHAKO HE HE3aBHCHMO OJIHA OT JIPYroil, a B TECHOM
KOHTaKkTe u B3aumozeiictBuu. Kpome »53Toro, ux OObEIUHSET JIOrMyecKas
COCTABJISIFOLIAs, TPAJAMIMOHHO MPHUCYIIas MAaTeMATHKE W MPOHU3BIBAIOIIAS BCE
MaTeMaTHUYeCKUe Kypchbl U cojiepkarenbHble JUHUU. CQPopMyITupOBaHHOE BO
OI'OC COO TpeboBaHME «yMEHHE OIEPUPOBATh MOHITHSAMHU: ONpEIeICHUE,
akcuoMa, TEeOopeMa, CJEACTBUE, CBOMCTBO, MpHU3HAK, JOKA3aTEJbCTBO,
paBHOCWIBbHBICE  (POPMYIHPOBKH, yMeHHE (OpMYyIHpPOBaTH OOpaTHOEe U
MPOTHUBOIIOJNIOXKHOE YTBEPXKJICHUE, TPUBOJUTH TPUMEPHl U  KOHTPIPUMEDHI,
UCIIOJIb30BaTh METOJ MaTEeMaTHYeCKONM WHIAYKIUH, MPOBOJIUTH JOKa3aTelIbHbIE
paccyXJleHus TMpU pEHIeHUH 3a7a4, OLEHUBATH JIOTUYECKYIO0 MPaBUIBHOCTD
paccyXJIeHUi» OTHOCHTCS KO BCEM Y4YeOHbIM KypcaMm, a (GOpMHpOBaHUE



JIOTUYECKUX YMEHMH pacmlpenensieTcss Mo BceM rojaM OOy4eHHs Ha YpOBHE
CpeIHero o0IIero oopa3oBaHusI.

1 B cootBerctBun ¢ ®I'OC COO maremarwka SIBISETCS O0S3aTEIBHBIM
OpeIMeTOM Ha JaHHOM YpoBHe oOpasoBanus. Hacrosimield nporpamMmoi 1o
MaTeMaTHKe MPeayCMaTPUBACTCS U3yueHue yueOHoro mpeamera «MaTemaTuka» B
pamMKax TpEX y4eOHBIX KypcOB: «AyredOpa W Hadajla MaTeMaTUYECKOTO aHAIIA3ay,
«l'eomerpus», «BeposTHOCTE M cTaTHUCTHKA». DOPMHPOBAHUE JIOTMYECKUX
YMEHUN OCYHIECTBISICTCS  HAa MPOTSHDKEHUM BCEX JIET OO0y4YeHHs Ha YpOBHE
CpellHero oo1ero o0pa3oBaHusl, a JIEMEHTHI JIOTUKU BKIIIOUAIOTCS B COJIEp KaHHE
BCEX HA3BaHHBIX BBIIIEC YYECOHBIX KYPCOB.

OO6m1ee yuca0 4acoB, PEKOMEHIOBAHHBIX JIJII M3YUYEHUS MaTeMaThuku — 544
yaca: B 10 kiacce — 272 yaca (8 yacoB B Hefiento), B 11 kinacce — 272 vaca (8 yacoB
B HEJICIIIO).

®OPMbI YYETA PABOUYEH ITPOI'PAMMBI BOCITUTAHUSI

BocnurarensHbli moTeHIMA npeamera « MaTteMaTukay pean3yercst Yepes:

- TPUBJICYCHHE BHUMAaHHUS OOYydYalOIMMUXCAd K I[EHHOCTHOMY AacHeKTy
M3Y4aeMbIX Ha YPOKax SIBICHUM, OpraHU3alluI0 UX pabOThI C MOTy4yaeMoil Ha ypoKe
COLIMAJILHO 3HAUYUMOW HHpOpMalMed — WHUIMUPOBAHUE €€ 0OCYKICHUS,
BBICKA3bIBaHUSI 00YUAIOIIMMHUCS CBOETO MHEHHS 10 €€ MOBOJY, BEIPAOOTKH CBOETO
K HEl OTHOILICHHUS;

- IEMOHCTpalMI0 00y4aronMMcsl IPUMEPOB OTBETCTBEHHOT'O, T'Pa)1aHCKOIO
MOBE/ICHUS, TPOSIBICHUS YEJIOBEKOIIO0OMS U JTOOPOCEePACYHOCTH, Uepe3 IOa00p
COOTBETCTBYIOIIIMX TEKCTOB JJIA YTEHUS, 3aJad IS PElICHUs, MPOOJIEMHBIX
CUTYaLMH 7151 00CYKIEHHSI B KIIACCE;

- IPUMEHEHHUE HAa YPOKax MHTEPAKTUBHBIX (HOpM pabOThl ¢ 0OyYaAIOIIMMHUCS:
WHTEJJICKTYJIbHBIX ~ WUTP, CTUMYJUPYIOUIMX  TO3HABATEIIbHYI0  MOTHBAIIUIO
oOyyJaronmxcs; AUAAKTHYECKOTO Tearpa, I/I€ IOJy4YCHHbIC HA YPOKE 3HAHUs
OOBITPBIBAIOTCS B TEaTPAJIbHBIX TMOCTAHOBKAaX; JMCKYCCHI, KOTOpBIE JarOT
00y4JaronMMcsi BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JMasora; TpynmnoBoil paOoThl WK pabOThI B Mapax, KOTOPbIE y4aT 00ydaroImuxcs
KOMaHJTHOH paboTe U B3aUMOJCUCTBUIO C APYTHUMHU O00yUarOIIUMHUCS;

- ”HUIMUPOBAHHE U  TMOJJEPXKKY  HMCCIEAOBATEIbCKOM  JIEATEIbHOCTH
oOydJarommxcss B paMKax pealu3aliid WMU WHIUBUIYAIbHBIX M TPYMHIOBBIX
HCCIIEI0BATENbCKUX MPOEKTOB, 4TO JacT oOyyJaronmmcs
BO3MOYKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEJIBHOTO PEHIEHUS] TEOPETUYECKON
npoOJieMbl, HAaBBIK TEHEPUPOBAHUS U O0QOPMIICHUSI COOCTBEHHBIX HJCH, HaBBIK
YBOKUTEJIBHOTO OTHOIICHUS K YYKUM UM, 0(DOPMJIIEHHBIM B paboTax APYTrux
uccienoBarenel, HaBbIK IMyOJMYHOTO BBICTYIUIEHUS TEepel  ayIduTOpHUEH,
apTyMEHTUPOBAHUS U OTCTAWBAHUs CBOCH TOUKH 3PEHUS.

VYcraHoBIeHUE YBAKUTEIBHBIX, JOBEPUTEIBHBIX, HE(POPMaTbHBIX OTHOIIIECHUN
MEXIYy YUUTEJIEM U YUEHUKaMU, CO3/IaHie Ha YPOKaxX SMOIMOHAIIbHO-
KOM(OPTHOM Cpefbl.



Ilnanupyembie pe3yJbTAThl OCBOCHUS NMPOTPAMMBI 110 MATEMATHKE HA
YPOBHE cpeHero oouero od0pa3oBaHms.

B pesynpraTe wu3ydeHWS MaTEMaTHKH HAa YPOBHE CpEaHEro oOIero
oOpa3oBaHus y oOydJaromerocss 0yayT copMupoBaHBI CIACAYIOMNUE JTUIHOCTHBIC
pe3yIbTaThI:

1) rpa’kqaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMHU OOYYarOIIEerocsi Kak aKTHUBHOTO
U OTBETCTBEHHOIO UYJIEHA POCCHICKOTO  00IlecTBa, MpEICTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMY ¥ HA3HAYCHUEM;

2) IaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN T'PaKIAHCKON MJIEHTUYHOCTH, YBAKECHHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUHCKOM MaTEMAaTHKU, [IEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUICKOTro Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OyAYIIEro;

4) 5CTETUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHSITh MaTeMaTUYEeCKUe 3HaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MHUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryisipHas (u3nUecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyJI0BOTO BOCTIUTAHMUS:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTH TPYHOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHABLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ TNPWIOKCHHSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccud ¥ pPeaiM30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,
TOTOBHOCTh W CIOCOOHOCTH K MaTreMaTH4eCcKoOMy OO0pa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) SKOJIOTMYECKOT'0 BOCTIUTAHUS:



c(OPMHUPOBAHHOCTh  KOJIOTMYECKOW  KYJbTYpbl, TIOHMMAaHHE BIMUSHUS
COLIMAJIbHO-?PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIMATBHOM
Cpelbl, OCO3HAHME TI00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPoOIeM, OpUEHTAIHS
HAa TPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUW [ pelieHus 3agad B o0iactu
OKpYy>Karolle cpenbl, IUIAHUPOBAHUE TIOCTYIKOB U OLIEHKH HMX BO3MOXKHBIX
MOCITIEACTBUM SIS OKPYKAIOLIEH Cpebl;

8) IEHHOCTH HAYYHOT'O MO3HAHUSA:

c(OpPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, IOHUMaHUE
MaTEeMaTU4YeCKOM HayKH Kak c(epbl YelIOBEUECKOW NeATeNbHOCTH, ITAaroB €€
pa3BUTUS M 3HAYUMOCTH  JUJISl Pa3BUTHSA LMUBWIW3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKM U MaTeMaTUYeCKOM KyJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISTh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JI€ATEbHOCTh
WHANBHUAYAIbHO U B TPYIIIIE.

B pesynbrare wu3yueHuss MaTeMAaTHKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3zoBanus y oOyvatoumierocs OyayT c(GOpPMHpPOBAaHbI IO3HABATEIbHBIE
yHHUBEpCaJbHbIC yueOHbIC JEHCTBHSI, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YI€OHBIC
NEHCTBUS, pPETYJSITUBHBIC YHHUBEpPCANbHBIE Y4YeOHbIE JIEHCTBHUS, COBMECTHAas
TESITEbHOCTb.

VY oOyuatomerocst OyayT chopMUpOBaHbI cCleaytoie 0a30BbIe JTOTHUECKUE
NEHCTBUS KaK 4acTh [T03HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBHIA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIC IMPU3HAKA MaTeMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIQy TMOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/ieNICHUs TIOHATHH, yCTaHABIMBATh CYIIECTBEHHbBIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS U151 0000IIEHNS U CPABHEHUS, KPUTEPUHU IIPOBOJAUMOTIO aHAIIN3a;

BOCIIpUHUMATh,  (opMynHpoBaTb U NpeoOpa3oBBIBATH  CYXKACHMUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, SAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC,

BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOPEUHS
B (paKTax, JAHHBIX, HAOIIOACHUSIX W YTBEPKACHUAX, MpenjaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTth BBIBOABI C HKCIONB30BAaHMEM 3aKOHOB JIOTHKW, JEAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

IIPOBOUTH CAaMOCTOSITENIFHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKICHHIMA
(mpsiMbI€ U OT MPOTHUBHOTO), BHICTPAUBATh APTyMEHTALIUIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBObI;

BBIOMpATh CHOCOO pemieHus y4eOHOM 3amaun  (CpaBHHUBATh HECKOJIBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4yéToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Y  obywaromerocs  OynyT  chOpMHpOBaHBI  CleAyrone  0a30BbIC
UCCIIEIOBATENIbCKUE JCHCTBUS KaK 4YacTh II03HABATEIbHBIX YHHUBEPCAIBHBIX
y4eOHBIX JIEHCTBUIA:

UCTIONb30BaTh BOIPOCHI KaK HCCIEIOBATENbCKUI WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodiieMy,



yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIEOBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy OOBbEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOATENFHO (OPMYTUPOBATh OOOOIIEHUS W BBIBOJBI TIO pe3yjIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTUE TIpollecca, a TakKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

VY obyuatomerocs OyayT copMUpoBaHbl yMEeHHs paboTaTh ¢ UHPoOpManuen
KaK 4acTh MO3HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX JIEHCTBUIA:

BBISIBIIATH Je(UIUTHI MHGOPMAILIMK, TAHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHHKOB PA3JIUYHBIX THIOB, AaHAJIM3UPOBAT,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopm npeacTaBiIeHNUS,

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3IMYHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHHBATh HaJEKHOCTh uH(popmManuu () CaMOCTOSTEJIbHO
c(OpMyJINPOBAHHBIM KPUTEPHUSIM.

VY oOyuatomierocss OynyT chopmupoBaHbl YMEHHs OOLIEHMSI KaK YacTh
KOMMYHHMKATHUBHBIX YHUBEPCAJIbHBIX YUEOHBIX IEHCTBUI:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMH U
HensiMu - OOILEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W NMUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PELICHHs 3a/ayH,
KOMMEHTHUPOBATh MOJIyYEHHBIN PE3YIbTAT;

B X0Jle 00CYXJCHHS 3aJaBaTh BOIPOCHI MO CYUIECTBY OOCYKIa€MOH TEMBbI,
npoOJeMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIeHUs], COMOCTABIATh CBOM CYXKIEHHUS C CYXKIECHUAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jiM4YMe€ U CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YJbTATHl PEIIECHUS 3aJa4M, SKCIIEPUMEHTA, UCCIIEIOBAHUSA,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

VY oOyuyaromierocst OyayT cQOpMHUpPOBaHbl YMEHHS CaMOOpPTaHM3alMM Kak
YacTh PETYJISITUBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBHIA:

COCTaBJIAITh IJIaH, AJITOPUTM PELIEHUs 3a/1a4uM, BEIOUPATh COCO0 pelieHus ¢
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

VY oOyuatomerocst 0yayT chopMUpOBaHbI YMEHUSI CAMOKOHTPOJISI KaK 4acTh
PEryJSTUBHBIX YHUBEPCATbHBIX YUEOHBIX JIEHCTBHIA:



BJIAa/J€Th  HAaBBIKAMM  IIO3HABATEJIBbHOM  pediekcuu Kak  OCO3HaHMs
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHus
MaTeMaTUYECKOM 3a4a4u;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELIECHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUAM, OOBSACHATh IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI pPe3yIbTaTOB JESITENbHOCTH, HAXOJUTh OLIUOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

Y  oOyuwaromerocs OyayT  chopMHpOBaHBI  yMEHHS  COBMECTHOM
NESATEIbHOCTH:

IIOHUMATh ¥ HCIOJIb30BaTh IPEUMYIECTBA KOMAHIHONW W WHIAUBULYAJIBHON
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€Ib COBMECTHOMU
JEeSATEIbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW PabOThI, pacnpeneisiTh
BUJIbI paboOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYMNIOBBIX (popmax paboTsl (00CyxkaAeHHs, OOMEH MHEHHIA,
«MO3rOBbI€ IMITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb padOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJI€HAMHU KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBHUS.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS (enepaibHON padouell mporpamMmsl 1o
MaTeMaTHKe TMPEACTaBIEHbl MO rojaM OOy4YeHMsI B paMKaxX OTIEIbHBIX Y4E€OHBIX
KYPCOB B COOTBETCTBYIOIIUX PA3AeiIax HACTOSIIEH TPOrpaMMBl.

1.1.PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

VYyebHblii Kypc «AnreOpa M Hayajga MaT€MaTHUYECKOrO aHAJIN3a» SIBISETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MpOrpamMMe CpeaHero oOIiero ooOpa3oBaHWUS,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEUMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAyUYHBIX KypCOB, a C JPYroil CTOPOHBI, (OpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE O0y4YarOMIUXCAd Ha YPOBHE, HEOOXOIUMOM
JUTSE OCBOCHHUS WHGOPMATUKH, OOIIECTBO3HAHNS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHUBEPCAJbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTudeckon hopme.

VYyebHblli Kypc anreOpsl M Hayall MaTeMaTUYECKOr0 aHallh3a 3aKJaJlbIBaeT
OCHOBY i1 YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3MKUA, XUMHUU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUS SKOHOMUKHU W OOIIECTBEHHOM JKH3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIIBIOTEPHBIX



TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJs JaJbHEWIIEro oopa3oBaHus U B
NOBCEIHEBHOMN XU3HU. B TO e Bpems OBIaJlecHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLUMSIMHU ajreOpbl M MaTeMaTUYeCKOrOo aHajiu3a pPa3BUBAECT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKa3bIBaTh
YTBEPKIAECHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHNe W KOHKpETH3allMio, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe u3yuenusi yueObHOro Kypca «Ainredpa v Havajla MaTeMaTH4eCKOTo
aHanu3a» oOydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH pPEeajbHbIX CUTYAalluH,
VUHTEPHpPETallud  TOJYYEHHBIX  PEHICHWH, 3HAKOMATCA C  [pUMEpamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpPUPOJIE, HAYKE U HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHblil Kypc 00danaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM ITOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepHuall, CHOCOOCTBYIOLIUMI
(OpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEATCIIbHOCTH, TpeOyIloled MNPOAOKUTEILHON KOHIICHTpPAllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 34 IIOJYYEHHBIN
pe3yibTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykrype yueOHOro kypca «Anredbpa M Hadajga MaTeMaTH4YE€CKOIrO
aHAJINM3a» BBIIEJICHBI CIEAYIOIUE COAECPKATENBHO-METOANYECKHE TuHuK: «YHucna
U BhIUKCIEeHU», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIepPKaTeIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCcd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusi Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSIS
JIpyr Apyra W IOCTENEHHO HAChIAsCh HOBBIMU T€MaMH M pazjenamu. J[aHHBIN
y4eOHBI KypC SBJISIETCA MHTETPAaTUBHBIM, IIOCKOJIbKY OOBeAMHSET B cele
COJIep)KaHUE HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHSI, MaTEeMaTUUYECKUI aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaaeBarOT Bc€ Oosee
HMIMPOKUM MATEMaTUYECKUM aIlapaToM, y HUX MOCJIEI0BaTeNIbHO (hopMupyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTYallMH, IPUMEHATh 3HAHUS, NOJyYeHHbIE TTPU U3YYEHUH YYeOHOro Kypca, IJis
pellIeHusl CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MaTeMaTHYECKON 3aJjau, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopepxxarenpHo-MeTOAMYECKasl JIMHUAA «UuCia M BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO



HayaTo Ha ypOBHE OCHOBHOTO 0o0miero oopazoBanusi. Ha ypoBHe cpeanero oomero
oOpazoBanusi oco0oe BHUMaHHE yzensercs (HOPMHUPOBAHHIO  HABBIKOB
paIMOHATIFHBIX BBIYMCICHHA, BKJIIOYAIONIUX B Ce0s MCIOJIh30BAHUE PA3ITMIHBIX
dopM 3ammcu uMClia, YMEHUWE JeNaTh NPUKUJAKY, BBIMOJIHATh HPUOIIKEHHBIC
BBIYKCIICHUS, OICHUBATh YWCIIOBBIC BBIPAXKCHUS, pabOTaTh C MaTeMaTUYeCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIUMCS MHOXKECTBA HATYPaJIbHBIX, IEJbIX,
palMOHANBHBIX WM JICHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX 4YHCEll. B KakaoM U3 3THX MHOXKECTB PacCMaTPHBAIOTCS
CBOMCTBEHHBIE €My crhenu(puYecKue 3aJadyd M OIlepaluu: [eJIeHHe Haleo,
ONEPUPOBAHUE OCTATKAMHU HA MHOXKECTBE IIEJIBIX YHUCET, OCOObIE CBOMCTBA
pAIMOHATFHBIX M HPPAIMOHATBHBIX YHCEN, apu(PMETUICCKHE OTECpAIiH, a TaKXKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTEIICHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnaronaps mociiegoBaTeNbHOMY PACHIMPEHHUIO Kpyra HUCHOJb3YyEeMBbIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopMupyeTcst TpeACTaBICHUE O €IMHCTBE MATEMATHKH KaK HAyKd W € poJid B
TIOCTPOCHUH MOJENIH peasbHOr0 MHpa, MIMPOKO HCIONB3YIOTCS 0000IIEHHE |
KOHKPETHU3aIHS.

JIluans «YpaBHEHUS W HEPABEHCTBA» pPEANTHM3YETCs] Ha MPOTSHKECHHHU BCETO
o0y4eHHs Ha YpOBHE CpeIHEero oomero oOpa3oBaHUs, MOCKOJIBKY B KaKIOM
paznmene IlporpaMMbel TpeTyCMOTPEHO pEUICHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOydYaromIuecs OBJAJeBAIOT PA3IMYHBIMH METOJAMH  PEUICHUS
palMoOHANBHBIX, HPPALMOHATBHBIX, MOKAa3aTEeNbHBIX, JIOTAPU(PMUUYECKUX |
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS IPH
UCCIIeIOBaHNH (YHKIMHA C TIOMOIIBIO MPOU3BOJHOMN, NIPU PEIICHUH MPHUKIIAIHBIX
3a71a4 ¥ 3aJ1a4 Ha HaXOXKJICHHEC HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKITHH.
JlaHHas comeprkaTeNnbHasi IMHUS BKIIIOYAeT B ce0sl Takke ()OPMHUPOBAHUE YMEHHIA
BBIIIOJIHATE ~ pacu€Tel 1o  (GopmynaMm, TNpeoOpa3oBaHUS  PAMOHAIBHBIX,
UPPAIMOHATILHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHHI, & TAKXKE BBIPAKCHHH,
CoZIepKaIlMX CTernmeHu W yorapudmbl. braromaps m3ydeHuio anreOpanveckoro
MaTepualia NPOMCXOMUT  JalbHEWIIee  pa3BUTHE  aJITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHHUST 00yYaromuxcs, (GOpMUPYIOTCS HABBIKH JETyKTHBHBIX
paccykneHuid, pabOTl €  CHUMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC PABCHCTB W HEPaBEHCTB. AureOpa
npeiaraet  3(Q(EeKTUBHbIC WHCTPYMEHTBI JUISI PCIICHHS TPAKTUYCCKHX U
€CTeCTBEHHO-HAYYHBIX 3a]la4, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
SI3bIKa HAYKH.

ConepxaTenpHO-MeToANYeCKass JMHUS «DYHKIMM W TpauKm» TECHO
nepervieTacTess ¢ APYTUMH JIMHUSIMU yYeOHOTO Kypca, MOCKOJbKY B KaKOM-TO



CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yuenue creneHHon,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IJIS peIIeHUs 3adad U3 JPYTHX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHUEM ypaBHEHHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensiercs: (GopMHpPOBaHUIO YMEHHUS BBIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh IONy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHON (opMme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
00O0OIICHUIO M KOHKPETU3AllMH, UCTIOIb30BAHUIO aHAIOTHH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHnyeckoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYyr KaK MaTeMaTH4YECKHUX, TaK W IPUKIAJHBIX 3a]ad,
JOCTYIIHBIX OOYyYalolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOKHOCTb CTPOUTH
rpauKd CIOXHBIX (YHKIHM, ONpeAesniaTh MX HauOOJbIIME W HAaWMEHbINE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (PUryp U 0OBEMBI TEJ, HAXOAUTH CKOPOCTH M
YCKOpEHHs IIpoleccoB. JlaHHas coaep:kaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEAIbHBIX CUTYyaluH,
MIO3BOJIIET HAXOAWTh HAWIy4YIIee pPENIEHWE B IMPUKIAAHBIX, B TOM YHCIIE
COLIMATIbHO-)KOHOMUYECKUX, 3a1a4aX. 3HAKOMCTBO C OCHOBAMH MATEMAaTUYECKOTO
aHaJlu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaNbHO-IOIMYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M UCKyccTBe. OOyuarouiyecst y3HawT O
BBIJAIOIIMXCS PE3yJIbTATaX, ITOJYYEHHBIX B XOJE PA3BUTUS MATEMATHKH KAk
HAyKH, U 00 UX aBTOpax.

CopeprkarenpHO-MeTOAUYECKasl TUHUSA «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl IJIEeMEHThl TEOPUHM MHOXKECTB M MATEMaTU4YEeCKOW JOrMKU. TeopeTuko-
MHOKECTBEHHBIE NIPEACTABIICHNS IPOHU3BIBAIOT BECHh KypC IIKOJIBHON MAaTEMATHKA
U TIpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIMA BCE PA3IEIIbI
MaTeMaTUKU M €€ TNPWIOKEHHUIM, OHHU CBS3BIBAIOT pPa3HblE MaTEMaTHYECKHE
JUCLMIUIMHBI W HX NPWIOKEHUs B eauHoe uenoe. [lostomMy BaxxkHO nath
BO3MOXKHOCTh 00ydYaromiemycsi TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK
COBPEMEHHOW MAaT€MAaTUKH W MCIOJIb30BATh €ro JJISl BBIPAXKEHUS CBOUX MBICIIECH.
JpyruM BaXXHbBIM IIPU3HAKOM MAaTEMATHKW KAaK HAyKH CIEAyeT IpPU3HATh
CBOMCTBEHHYIO € CTpOTrOCTh OOOCHOBaHMI U CJEIOBAaHUE OMNPEACIEHHBIM
npaBuWiaM  MOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS



00yUaroIuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKIIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHOM Kkypce «AnreOpa © Hayajga MaTEMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATUYECKOTO MOJEIHPOBAHUSA, KOTOPHIE IMPU3BAHBI
CIIOCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEIECH peanibHBIX
CUTyalluli, HCCIENOBAaHUS O3TUX MOJENEH C MOMOUIbIO ammapara anreOpsl |
MAaTeMaTUYECKOTO aHajau3a, WUHTEPHpPETAlMU IOJYyYECHHBIX pPE3yJbTaToB. Takwue
3a/1aHUS BILUIETEHBI B KaXK/IbIN U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MAaTEpHAIL
y4eOHOro Kypca HIMPOKO HMCIIOJIb3yeTCs I pelieHusl MpUKIaaHbX 3anad. [lpu
pelIEHUN  peaibHbIX  NPAKTUYECKUX  3aJad  oOydaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIONB30BaTh  AHAIOTHIO, 0000maTh W KOHKPETU3MPOBATh  MpoOJemy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTcs B IPOLECCe U3YUEHHs BCEX TEM YUEOHOTo Kypca «Anredpa 1 Hayaa
MAaTeMaTHYECKOTO aHATIU3A).

Ha wu3ydenune yueOHOro Kkypca «AnreOpa M Havajla MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTebHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NIOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurerpait. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[Ipumenenne wHTErpajga A HAXOXKIACHUS IUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYUYEBHOI'O KYPCA  «AJITEBPA W HAYAIJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN TMO3ZHMIIMU OOYUYaOIIErocss KaKk aKTUBHOTO W OTBETCTBEHHOTO YJI€HA POCCHUHCKOTO
00111eCTBa, MPEJICTABICHUE O MAaTEMAaTUUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SABJICHUH, NPOLETYP
rpakJIaHCKOro oO1iecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHWE B3aUMOJACHCTBOBATh C COLMAIBHBIMU UHCTUTYTaMHU B
COOTBETCTBHH C MX (PYHKIMSIMHU U Ha3HAUCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUNCKON TPaXKAaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOLUIOMY M HACTOSLIEMY POCCHUICKOMN
MAaTEMATHKH, IEHHOCTHOE OTHOLICHWE K JOCTHUKECHUSIM POCCHUUCKHX MaTEMAaTUKOB U POCCUHUCKON MaTEMAaTHYECKOMN
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBEJCHNUS, CBSI3aHHOTO C MPAKTUYECKHM NPUMEHEHHEM [OCTHKEHUW HAYKH U JEATEIbHOCTBIO YUEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JCTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pEelIeHU, paccyKAeHUM, BOCIPUUMUYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 370pOBOro U Oe3omacHoro obpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3I0pOBOE MUTaHUE, COAJAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTHbIXa, peryisapHas ¢u3nueckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE TMPU 3aHITHSAX CIIOPTHBHO-
03JI0POBUTEIBLHOM JEATEIbHOCTHIO;



6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTH TPYIOJIOOWS, WHTEPEC K Pa3NHUHbIM cdepam mpodeccrnoHaTbHON
NEATEITLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIeh
npodeccur M peaju30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa30BaHUI0 M CaMOOOpa30BaHHUIO HA MPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B pelIEHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYpHl, IMOHUMaHUE BIUSHHUS COLMAIBHO-?KOHOMHUYECKHX TPOIIECCOB Ha
COCTOSTHHE TIPUPOJIHON M COITMAJILHON CPe/bl, OCO3HAHUE IJI00AJTBHOI0 XapaKTepa dKOJOTHYECKUX IPOoOJIeM, OpUeHTAIUS
Ha MPUMEHEHNE MaTEeMaTUUECKUX 3HAHUH JUIS PEIICHUS 3a7a4 B 00JIaCTH OKPYXKAIOIIEeH CpeIbl, INTAHUPOBAHHUE TTOCTYIIKOB
U OIIEHKHM MX BO3MOXHBIX MOCIEICTBUI JJISI OKPYKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MpPaKkTHUKA, TOHMMaHHE MaTeMaTHYeCKOM HayKH Kak c@epbl YellOBEUECKOW [eATEIIbHOCTH, OTalloB €€ pa3BUTHS H
3HAYMMOCTH JIJIsl pa3BUTHUSI IIMBUJIM3AIIMM, OBJIaJCHUE SI3bIKOM MaTeMaTUKU U MaTEMaTUYECKOM KyJIbTypOi KaK CpeICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO M HCCIEIOBATEIBbCKYIO JEATEIbHOCTh WHAWBUIYAJIbHO U B
rpymnre.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble Jlornueckue JaeicTBuA:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUN MEXITY
MOHATUSIMHU, (HOPMYJIMPOBATh OMNPEACIICHUS TOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIM TMPU3HAK KiIacCU(UKAILINUH,
OCHOBaHMSI JIJIT 000OIICHHS U CPAaBHCHHS, KpUTESPUH ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATH, (DOPMYIHUPOBATh U MPEOOPa30BBIBATH CYXKIICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBLHbIC, CANHUYHbIC,
YacTHBIE U 00IIIHE, YCIOBHBIE;



BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUHs B (akTax, JaHHBIX, HAOTIOACHUSIX H
YTBEPKACHUSIX, MPEJiaraTb KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUHUIA;

JieNnaTth BBIBOABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U WHIYKTHBHBIX YMO3aKIIOUYECHUH,
YMO3aKJIIOUEHUM 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUN (IpsiMble W OT MPOTUBHOIO),
BBICTpAaUBaTh apryMEHTAIUIO, IPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOMPATh CHOCOO pelleHHs] y4eOHOUM 3a7auu (CpaBHMBATh HECKOJIBKO BapUaHTOB pEIICHHUSA, BbIOMpaTh Hauboiiee
HOJXOAIINN ¢ YYETOM CaMOCTOSITENIBHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUA, (POPMYIIMPOBATH BOMPOCH], PUKCUPYIOLIUE
IPOTUBOpEYHE, MPOOJIEMY, YCTAHABIMBATH MCKOMOE W JaHHOE, (OPMUPOBATh THUIOTE3y, APIryMEHTHPOBATH CBOIO
MO3UINIO, MHCHHE;

IPOBOJUTHh CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA HSKCIEPUMEHT, HCCIIEOBAaHUE IO YCTAaHOBJICHUIO OCOOEHHOCTEM
MaTeMaTHYeCKOTro 00BbEKTA, SIBICHHUS, IPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BbEKTaMU, SBJICHUSMHU, IPOIIECCAMU;

CaMOCTOSITeNIbHO  (popMyupoBaTh O0O0OOIIEHHS W BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
UCCJIEIOBAHMUSI, OLIEHUBATH JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U O00OILIECHHUI;

POTHO3MPOBATh BO3MOKHOE Pa3BUTHE IMpOIECCa, a TAKXKE BBIJBUTATh MPEIIOJOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora c undopmanueii:

BBISBJISITH IeUIIMTHI MH(GOPMAIIUH, TaHHBIX, HEOOXOAMMBIX JUISl OTBETA Ha BOIIPOC U VISl pEIICHUS 3a/1a4H;

BBIOUpaTh HWHQPOPMAIIMIO U3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAJM3UPOBAaTh, CHUCTEMATU3UPOBATh W
UHTEPIIPETUPOBATh HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeaCcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIINIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH TpapUuecKH;

OLIEHUBATh HAAEKHOCTh MH(OPMALIUU IO CAMOCTOSTENIBHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATh U (QOPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCJIOBUSMH U UEIAMH OOIIEHUS, SICHO, TOYHO,
IrPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHHUSI B YCTHBIX U IMCbMEHHBIX TEKCTAX, JAaBATh MOSICHEHHS 110 X0y PEIICHUS 3a7a4H,
KOMMEHTUPOBATH ITOJTYyYECHHBIN PE3YyJIbTAT;

B XO0/€ OOCYXIEHMs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMbl, MPOOJEMBI, peHIaeMOM 3aJaud,
BBICKA3bIBaTh UJICH, HALICJICHHBIE HA IIOMCK PELICHHUs, CONOCTABIATh CBOU CYKJIEHHUS C CYKICHUAMM IPYTUX YYaCTHUKOB
auanora, oOHapyXHBaTh pa3iMdde M CXOJCTBO IMO3ULIMN, B KOPPEKTHOU (opme (OpMyIHpoBaTh pa3zHOTIAcHs, CBOH
BO3PAKECHUS;

NPEJCTaBIISITh PE3yNbTaThl PELICHUs 3a/ayd, SKCIEPUMEHTA, UCCIEOBaHUs, MPOEKTa, CAMOCTOATEIbHO BbIOUPAThH
(dopMaT BBICTYIUIEHUS C YUETOM 3a/]a4 MIPE3CHTALMU U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AelCTBUSA

Camoopranusamnus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHHUS 3aJa4yM, BHIOMPATh CIOCOO PEIIeHHS C YYETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPHUAHTHI PEIICHUH ¢ YIETOM HOBOH MH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJICTh HAaBBIKAMH TI03HABATEIHLHON pe(dIeKCHMM KakK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB, BJAJIETh CIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJS IMPOIEcca W Pe3ysibTara PEIICHUS
MaTeMaTHUYEeCKOM 3aJ1a4H;

MPEABUACTHh TPYTHOCTH, KOTOPHIC MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]a49H, BHOCUTHh KOPPEKTUBHI B JACATCIIBHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIIBCTB, IAHHBIX, HAWICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE pE3yjibTaTa €U M YCIOBHUSIM, OOBSCHATH MPUYMHBI JOCTHIKEHUS WM HEIOCTHKCHUS
PE3yIbTATOB JIEATEILHOCTH, HAXOIUTH OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1€ATEJILHOCTD:

MMOHMUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHIWBHUIYyAIBHOW PaOOTHI MPHU PEIICHUU yUeOHBIX 3a/ad,
MPUHUMATh 1IeJb COBMECTHOH IEATEIBHOCTH, IUIAHWPOBATh OPTaHU3AIMIO COBMECTHOH pabOThI, paclpeicisiTh BUIbI
paboT, JOroBapuBaThCs, 00CYKIATh MPOIIECC U PE3yIbTaT pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B TPYMIOBBIX (opmax paboTsel (0OCykaeHus, oOMEH MHEHUH, «MO3TOBBIE INTYPMBI» U HWHBIE),
BBITIOJHSATH CBOIO YacTh pabOThl M KOOPJIAMHUPOBATH CBOU JCHCTBHS C APYTMMHU WICHAMHU KOMAaH[IbI, OLICHUBATh KauyeCTBO
CBOETO BKJIa/1a B OO MPOIYKT MO KPUTEPHUsIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMO,ICHCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyaromuiics MOJYYUT CIEAYIONIME MPEIMETHbIE PE3yIbTaThl MO OTICIbHBIM
TeMaM pabouelt mporpaMmbl y4eOHOTO Kypca « Anredpa 1 Hadajia MaTEMaTHYECKOTO aHAITN3ay:

Yucsia v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHITHUSMU: PAMOHAIBHOE YHCIIO, OECKOHEYHasi MepUoAUYEecKas ApOoOb, MPOIEHTHI,
VPpalMOHAIBHOE YUCIIO, MHOYKECTBA PALIMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEI, MOLYJIb JEUCTBUTEIBHOIO YHUCIIA;

OPUMEHSTh JIpOOM U TPOLEHTHI JJIA PEIICHUs MPUKIAHBIX 3a7ad U3 Pa3IMYHBIX OTpaciiedl 3HaHWi U pealbHON
YKU3HU;

MPUMEHSITh TPUOIMKEHHBIE BRIYMCIICHUS, TPaBUJia OKPYTJICHUS], MPUKUJIKY U OLICHKY pe3yJibTaTa BEIYMCIICHUN;

CBOOOJHO OMEpUPOBATh MOHATUEM: CTENEHb C LIEJIBIM IOKa3aTeleM, MCIOJb30BaTh MOAXOMASIIYI0 (GOpMYy 3amucu
JEVCTBUTEIBHBIX YUCEN ISl PELICHUS ITPAKTUYECKUX 3a7a4 U IIPEACTABIICHUS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(DMETUUECKUI KOPEHb HaTyPaJIbHON CTETNICHHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHATIBLHBIM MTOKA3aTEIEM;

CBOOOJIHO ONEPUPOBATH MOHATUIMU: JIOTapU(PM YUCia, IECATUUHBIC U HATypaJIbHbIC JOTapu (MBI,

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIIOBOTO apTYMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, aDKKOCUHYC Y apKTAHI€HC YHCJIOBOTO APTyMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TOXKICCTBO, YPAaBHEHHUE, HEPABEHCTBO, PABHOCUJILHBIC YPABHECHUS U YPAaBHECHMUS -
CJIEJICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

MPUMEHSTh PA3IUYHBIC METOJBI PEIICHUS PAIMOHAIBHBIX M APOOHO-PAIMOHANTBHBIX ypaBHEHUH, IPUMEHITh METO]
VHTEPBAJIOB I PELICHUSI HEPABEHCTB;



cBOOO/IHO OMEPUPOBATH MOHATHSIMH: MHOTOUYIEH OT OJHOM MEepEeMEHHOM, MHOTOWIEH C HENbIMU KOA(p(UIIUEHTaAMH,
KOPHM MHOTOWIEHA, IPUMEHATH JIEJIEHUE MHOIO4YJI€Ha Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u Tteopemy Buera mis
pelIeHus 3a1ay;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEMHBIX YPaBHEHUI, MaTpULa, ONPEACIIUTENb MATPULIBL 2 X 2 U €ro
IE€OMETPUYECKAN CMBICI, HCIIONB30BAaTh CBOMCTBA ONpENeNnuTeNns 2 X 2 Juisl BBIYMCICHHUS €r0 3HAYCHUs, NPUMEHSTH
ONPEIEHUTENN JUIsl PELIEHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUI, MOJEINPOBATh PEAIbHBIE CUTYALMH C MTOMOILBIO CHCTEMBI
JMHENHBIX YPAaBHEHH, UCCIEI0BATh OCTPOECHHBIE MOJAEIN C IMOMOIIBI0 MATPHIl U ONPEAEIUTENEH, HHTEPIIPETUPOBATD
NOJIyYEHHBIN PE3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JIJIs peoOpa30BaHus BbIPAXKECHUI;

BBITNOJIHATH IPe00pa30BaHMsI UMCIOBBIX BBIPAKEHUI, COIEPIKALUX CTENEHU C PAllMOHAJIBHBIM [T0OKA3aTeJeM;

MCITI0JIb30BaTh CBOMCTBA JIOrapu(pMoB JJis1 TpeoOpa30BaHus JOrapu(phMUUECKUX BbIPAKECHHI;

CBOOOJHO ONEPUPOBATH MOHATUSMU: UPPALIMOHAIIBHBIE, IOKA3aTENbHbIE U JOrapu(PMUUECKUE YpaBHEHUS, HAXOAUTh
UX pELIEHUs C IOMOUIBIO PABHOCUIIBHBIX IIEPEXOI0B UM OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATHh OCHOBHbIE TPUTOHOMETpHUECKHE (POpMyIIbl AJisi IPeoOpa30BaHusl TPUTOHOMETPUYECKUX BBIPAKEHUMH;

CBOOOJHO OINEpUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPHUMEHSITh HEOOXOAUMBbIE (POPMYIbI IS
pelIeHns] OCHOBHBIX THIIOB TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIMPOBATh pEalbHbIE CUTYAllMM Ha SI3bIKE aireOpbl, COCTABJIATh BBIPAXKEHUS, YpPaBHEHHUS, HEPABEHCTBA IO
YCIIOBUIO 33J]a4M, UCCIIEJOBATh MOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM arlrapaTa ajareopsl.

DYyHKIUHN U TPAPUKHU:

CBOOOJHO OMEpUpOBaTh MOHATUSAMU: (GYHKUHMSA, CHOCOObI 3aaHus (YHKIMH, B3aMMHO oOOpaTHbIe (QYHKIIUH,
KOMITO3ULIMS PYHKIUH, TpaduK GYyHKIKHU, BBITOIHATH 3J€eMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

cBOOOHO OMNEpPUPOBATh MOHATHSAMH: O0JIACTH OINpPEAENCHUS U MHOXKECTBO 3HaUY€HUN (QYHKIMH, HYIU (QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CcBOOO/IHO OINEpUPOBATH MOHATHAMH: UYETHbIE M HEUETHbIE (DYHKIMU, MEPUOAMYECKHE (PYHKIMH, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMbl U MUHUMYMbl (DYHKIMH, HauOosblllee M HaUMEHbIIEE 3HAUeHHE (PYHKLUUU Ha
IIPOMEIKYTKE;



CBOOO/IHO OINEpPUPOBaTh TMOHATUSAMHU: CTENEHHas (QYHKIMS C HaTypajdbHBIM U II€JIbIM TOKa3aTeleM, Tpaduk
CTeMEeHHON (DYHKIMU C HATypaJbHBIM M IIEJIBIM TOKa3zarejaeMm, rpaduk KOpHS N-OM cTemeHu Kak (YHKIHH OOpaTHOMN
CTETEeHH C HATYpaJIbHbIM MOKa3aTeleM;

OIepUpOBaTh TMOHATUSAMH: JIMHEWHas, KBaJpaTU4YHas W JIPOOHO-JIMHEWHAss (DYHKIIMH, BBITIOJHITH 3JIEMEHTapPHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX rpaduKoOB;

cBOOOJIHO ONEpUPOBATh MOHATUAMHU: TOKa3aTelbHas W Jorapudmuueckas (yHKIUH, UX CBOMCTBa U Trpadukw,
MCTIONIb30BaTh X IpadUKH JJIsl pEIICHUS YPaBHEHUI;

CBOOO/IHO OIEpPUPOBAaTh MOHATUSMHU: TPUTOHOMETPUYECKAS] OKPY>KHOCTb, ONPEICICHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMEHTa;

UCIOJIBb30BaTh rpaduku (pyHKUMN JJIs MCCIIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEN NP PEIEHUU 3a/ay U3 JAPYyrux
y4eOHBIX MPEAMETOB U pPeaTbHON KU3HU, BBIpAXKaTh (HOPMYyJTaMH 3aBUCHIMOCTH MEKy BETUUMHAMU;

Hauajia MmaTeMaTH4ecKOro aHAaIM3a:

CBOOOJTHO OTEPUPOBATH MOHATHAMU: apuPMETHUECKass M TeoMeTpuyeckas Mporpeccusi, OECKOHEUHO yObIBaroIias
reoMeTpuYecKass MpOrpeccHsi, JIUHEHHBIH M HSKCIOHEHLMAIBHBIA pPOCT, (OopMysa CIOXKHBIX MPOIEHTOB, HMETb
MPEICTaBICHNE O KOHCTAHTE,

MCTIOJIb30BaTh MPOTPECCHUH TSl PEIICHUS PEANIbHBIX 3a7a4 MPUKIAIHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITHSIMH: TOCIEIOBATEIIEHOCTD, CTIOCOOBI 33/I1aHUS MTOCIEI0BATEILHOCTEH, MOHOTOHHBIE U
OTrpaHUYEHHbIE TIOCJIEI0BATENIbHOCTH, MOHMMATh OCHOBBI 3apOXKJIEHUS MaTeMaTUYeCKOro aHajiu3a Kak aHajlIu3a
OCCKOHEYHO MAJIBIX;

cBOOOJIHO ONEPUPOBATh TOHATHUAMU: HEMPEPHIBHBIE (DYHKIMM, TOYKH pa3pbiBa Tpaduka (yHKIUH, ACUMITOTHI
rpaduka GyHKINH;

cBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKLHUS, HENpepblBHAsS Ha OTpEe3Ke, MPUMEHSITh CBOWCTBAa HEMPEPBHIBHBIX
GyHKIMH 7151 pereHus 3a1ay;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: TIEPBasi M BTOpasi MPOU3BOAHBIC (DYHKIIMH, KacaTellbHasl K TpaduKy QyHKIUY;

BBIYHCIIATh MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIO3UIMU JIBYX (YHKUUN, 3HATH MPOU3BOIAHbBIC
AIIEMEHTApPHBIX (PYHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUH U (PU3NUECKHI CMBICT IPOU3BOAHOM AJIs PEIICHUS 3aau.



MHokecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUSMH: MHOYKECTBO, OIEPALIMU HaJl MHOYKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar il ONMCAHKs PEAbHBIX IPOLIECCOB U SIBJICHUW, ITPU PEILICHUN
3a/1a4 U3 IpyruxX y4eOHBIX NPEIMETOB;

CBOOO/IHO ONEPUPOBATHh MOHATHUSAMHU: OIPEAEICHUE, TEOpEMaA, ypaBHEHUE-CIEICTBUE, CBOMCTBO MAaTEMaTHYECKOTO
00BeKTa, T0Ka3aTeIbCTBO, PABHOCUJILHBIC YPABHEHUS M HEPABEHCTBA.

K kxonny oOyuenus B 11 kjacce oOyyaromuiics MOJYYUT CIAEAYIONIME MPEIMETHBIE PE3yJIbTaThl MO OTIAEIbHBIM
TeMaM pabouell mporpamMmbl yueOHOro Kypca «Anredpa 1 Hayana MaTeMaTHUECKOTO aHAJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOO/IHO OINEpUPOBATh MOHATHAMH: HATypaJlbHOE M II€JIO€ YMCIO, MHOXKECTBA HATYPAJbHBIX M LENbIX YHUCEN,
WCIIOIB30BaTh npusHaku genuMoctr nensix uuces, HOJl nm HOK HarypanpHbIX umcen st pemieHus 3aaad, NPUMEHSATh
anroput™m EBKina;

cBOOO/IHO ONEpUPOBaTh IMOHATHEM OCTaTKa [0 MOJIYJIIO, 3alKiChiBaTh HaTypajbHbIE 4YHCIIA B Pa3INYHbIX
ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMM: KOMILJIEKCHOE YHUCIO M MHOKECTBO KOMIUIEKCHBIX YHCEI, MPEACTaBISATh
KOMILJIEKCHBIE YKCIia B anreOpandeckoil U TPUrOHOMETPUYECKON opMe, BBIMOIHATh apu(PMETHUECKUE ONepaliui ¢ HUMHU
U n300paxaTh Ha KOOPAUHATHOM TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOJIHO ONEpUPOBATh MOHATUSAMHU: HPpPALMOHANIbHBIE, TOKa3aTelbHble M JorapuMuyecKkue HepaBeHCTBa,
HaxOJUTh UX PELICHUS C TOMOIIBK PAaBHOCUJIbHBIX TIEPEXOIOB;

OCYUIECTBJISATH OTOOP KOPHEN MPH pEIEHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;

cBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, MPUMEHSATh HEOOXOAMMBble (HOPMYIIBI IS
pelIeHnss OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYITHOCTb YPaBHEHHUM 1 HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI U
CUCTEMBI-CIICCTBUSA, HAXOAUTh PEIICHUS CUCTEMBl U COBOKYIHOCTEH PAllMOHAIBHBIX, UPPALMOHAIBHBIX, [IOKA3aTEIbHbIX
1 JIOTapU(PMUYECKUX YPABHEHUIN U HEPABEHCTB;



peliaTh palroHaAIbHbIE, HPPALlMOHAIBHBIC, TOKA3aTeIbHbIE, TIOTAPUPMUUECKIE U TPUTOHOMETPUUECKHUE YPAaBHEHUS U
HEPaBEHCTBA, COJIEPIKaIe MOAYIIH U TapaMeTpPhL;

IPUMEHATH IpaduyecKrue METO b Ui PEIICHUS] ypaBHEHUN 1 HEPaBEHCTB, a TAkXKe 3a7a4 C mapaMeTpaMu;

MOJICNIMPOBATh pEalbHbIC CUTYyallUd Ha SI3bIKE alreOphl, COCTABISATh BBIPAXKEHUS, YpPaBHEHHUS, HEPABEHCTBA U MX
CHUCTEMBbI IO VYCJIOBHMIO 3aJauyd, KCCIEN0BaTh TOCTPOCHHBIE MOJIEIM C MCIHOJb30BaHUEM allfapara ainreopsl,
UHTEPIIPETUPOBATH MOJIYYCHHBIN pe3ybTar.

DOyHkuuu U rpapuku:

CTPOUTH IpaPUKN KOMIO3ULINU (QYHKIUN C MOMOLIBIO 3JIEMEHTAPHOIO MCCIEIOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX
dynKmi;

CTPOUTb F€OMETpUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATUSIMU: TPAUKHA TPUTOHOMETPUUECKUX (PYHKIIHIA;

IPUMEHATH QYHKIUHU AJIs1 MOJICTUPOBAHUS M UCCIIEIOBAHUS PealbHBIX MPOIIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIeT0BaHUS QYHKIIUM HA MOHOTOHHOCTh U 9KCTPEMYMBI;

HaXOAHWTh HanOOJbIIIee U HAMMEHbINIee 3HAYCHHs PYHKIIMHA HEMPEPHIBHON Ha OTPE3KE;

UCTIONIb30BaTh MPOU3BOJIHYIO UIS HAXOXKIEHUS HAWIYyUIIEero peHIeHWs B MPHUKIAIHBIX, B TOM YHUCJIE COIUATBHO-
SKOHOMHYECKHUX, 3a/1a4ax, AJIsl ONpeAeNICHUs] CKOPOCTH U YCKOPEHHS poIiecca, 3aJaHHOT0 (hopMynoi min rpadukoM;

cBOOOIHO ONEpUpOBaTh NOHATUAMU: NEPBOOOpa3Has, ONpPENeIEHHBI WHTErpai, HaXOoAUTh NepBOOOpa3HbIe
AJIEMEHTAPHBIX (PYHKITUI U BBIUUCIATH HHTErpal o ¢opmyse HeroToHa-JleliOnua;

HAXOAWTh IJIOMAIH TNIOCKUX QUTYP U 0OBEMBI TET ¢ TOMOIIBIO MHTETpAIa;

UMETh TMPEACTaBICHUE O MaTeMaTHYeCKOM MOJCIUPOBAHNM Ha TMpUMepe cocTaBieHUs auddepeHIMaTbHBIX
YPaBHEHUU;

pelath MPUKIAIHBIE 33/a4d, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKOTO M (PU3NYECKOTO XapakTepa, CpelCTBaMHU
MaTeMaTHYeCKOIo aHaJIn3a.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



KoauuecTBO 4acoB

DJIEeKTPOHHbBIE

HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Kounrpouabusie IIpakTHueckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
MHO0X€eCTBO I€HCTBUTEILHEIX YHCE. https://lesson.edu.ru/02.5/
1 Muorounensl. PanmonanbHbie ypaBHEHUS U 24 2 10
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX YPaBHEHUN
5 Oynkiun u rpaduku. Crenennas GyHKIHS C 12 1 https://lesson.edu.ru/02.5/
LIEJIBIM ITOKa3aTeaeM 10
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 15 1 https://lesson.edu.ru/02.5/
WpparnmonanbHbIe YpaBHCHUS 10
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1 https://lesson.edu.ru/02.5/
ypaBHEHUSI 10
; Tlorapudmuseckas hyHKIHS. 8 . https://lesson.edu.ru/02.5/
Jlorapudmudeckue ypaBHEHUS 10
Tpuronomerpruyeckue BeIpaXXeHUS U https://lesson.edu.ru/02.5/
6 22 1 10
ypaBHEHUs
https://lesson.edu.ru/02.5/
7 [TocnenoBaTenbHOCTH M TIPOTPECCUN 10 1 10
https://lesson.edu.ru/02.5/
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1 10
9 [ToBTOpeHue, 0606IIeHIE, CHCTEMATH3ALHSA . 3 https://lesson.edu.ru/02.5/
10

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0
11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM uudpoBbIe
Ne o/ P Kontpoabnbsie  IlpakTHueckue (udpp )
NMPOrpamMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypcsl
Vccnenopane (yHKIHii ¢ TOMOIIBIO https://lesson.edu.ru/02.5/
1 . 22 2 10
MIPOU3BOTHOM
https://lesson.edu.ru/02.5/
2 [lepBooOpazHast 1 HHTETPAT 12 1 10
3 I'padviku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1 hitps://lesson.edu.ru/02.5/
TpuroHomeTpruyecKue HEpaBEHCTBA 10
4 UppatmonansHble, MOKa3aTENbHbBIE U 24 1 hitps://lesson.edu.ru/02.5/
norapuMUUEcKre HEPaBEeHCTBA 10
https://lesson.edu.ru/02.5/
5 KommnekcHble uncia 10 1 10
https://lesson.edu.ru/02.5/
6 HarypanbHble u 1ienble yncna 10 1 10
Cucremsl paluoOHaAIbHBIX, UPPALIMOHAIBHBIX https://lesson.edu.ru/02.5/
7 MOKa3aTeIbHBIX U JIOTApU(PMUUECKUX 12 1 10
YpaBHEHUU
8 3amaun ¢ mapameTpamu 16 1 https://lesson.edu.ru/02.5/




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

136

12

10

https://lesson.edu.ru/02.5/
10




1.2.PABOYA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU».

['eomeTpus sBasiercs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro
o01iero o0Opa3oBaHusl, TaK KaKk 00€CTIEYUBAET BO3MOXHOCTh U3yUEHUS TUCITUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTM W IPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[Tockonpky  JIOTMYECKOE€  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00y4aloOIUMUCS TMOHSATUIHHBIX OCHOB F€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
¢uznueckux 3aaau.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYarolmuxcsi MOpu
U3y4YEHUU T€OMETPHUHU, KaK COCTAaBJISIONIEH MpeaMeTHON obsactn «MaTtemaThka u
uHpopMaTuKa»  yepe3  oOeclieyeHWEe  BO3MOXKHOCTUM  NPUOOpPETEHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIUPSIOUMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY KaOLIEro MUpa, 3HaHUE MOHATUIHOIO anmapara 1o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpOBaHHE  yYMEHHUS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pPEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

¢opMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB U aJITOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

¢dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HCCIEIO0BAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOpAWMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBbKO 110
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOILIEE IMPEAMETHBIM pe3ysibTaTaM ocBoeHusi denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMUXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
ydéTtoM BbIOOpa Oyayiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHOro Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 4aca B HEJIEJI0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
MWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KkoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJbHAasl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOIIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKHU, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJILHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIMNOJIHSTH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJauyd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIECHUUA U
HaXO0XJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTYyalluU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIUpOBaAHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 BBeJleHUE B CTEPEOMETPHIO 23 1 https://lesson.edu.ru/02.3/07
5 B3aunmHoe pacnionoxeHue npsMbIX B 6 https://lesson.edu.ru/02.3/07
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B 8 1 https://lesson.edu.ru/02.3/07
MIPOCTPAHCTBE
4 IlepnieH UKy IAPHOCTD NPSMBIX U o5 1 https://lesson.edu.ru/02.3/07
MIJIOCKOCTEHN B IPOCTPAHCTBE
5 VIIbI M PACCTOSHHUS 16 1 https://lesson.edu.ru/02.3/07
6 MHOTOrpaHHIKH 7 1 https://lesson.edu.ru/02.3/07
7 BeKTOpbI B IPOCTPAHCTBE 12 https://lesson.edu.ru/02.3/07
8 [ToBTOpeHmEe, 06001IEHNE U CHUCTEMATH3AIUS 5 1 https://lesson.edu.ru/02.3/07
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

N HaumenoBan @ KoaunuecTBo yacos JJIeKTPOHHbIE
" We pa3elioB H (uudpoBbie)
n/ Becer  KouTpoubu IIpakTnyeck
TeM o0pa3oBaTe/ibHbIE
n 0 ble padoThI ue padboTbl
NporpamMmbl pecypchbl
AHATHTHYICCKA https://lesson.edu.ru/02.3/
1 15 1 07
sl TEOMETPHS
[ToBTOpEHME, https://lesson.edu.ru/02.3/
000 07
5 0000111eHNE U 15 1
cHCTEMaTH3all
WS 3HAaHWUHM
O0BéMm https://lesson.edu.ru/02.3/
3 MHOT'OTPaHHHUK 17 1 07
a
Tena https://lesson.edu.ru/02.3/
4 24 1 07
BpaIieHus
IInomann https://lesson.edu.ru/02.3/
07
5 HOBep').(HOCTI/I 9 1
A 00BEMBI
KPYTJIBIX TEJl
https://lesson.edu.ru/02.3/
6 JIBrokeHUs 5 1 07
[ToBTOpEHuUE, https://lesson.edu.ru/02.3/
7 00001IeHHE U 17 ) 07
CHCTeMaTH3aI]
W 3HAHUH
OBIIEE
KOJIMYECTBO
102 8 0
YACOB I1O0
ITPOIT'PAMME

1.3.PABOYAA ITPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTb U

CTATUCTUKAY.




VYueOHbii kypc «BeposSTHOCTP M CTaTHUCTHUKA» YINIYOJIEHHOTO YPOBHS
ABJIAETCSI TPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca
yrayOaEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iiero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HadeH Aist GOPMHUPOBAHUS y 00YUAIOIINXCS CTATUCTUYECKON KyJIbTYyphI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMATHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3ydeHum kypca
oOoramiaroTcsi MPEACTABICHUS OOydYalolUXCsS O METOJaX HCCIEeIOBaHUS
W3MEHUYMBOTO MHpPA, pPaA3BUBACTCA TMOHMMAaHWE 3HAYMMOCTA U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMON YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue ydeOHOrO Kypca HalpaBlieHO Ha 3aKpervieHue 3HaHUM,
MOJIYYSHHBIX TIPU U3YUEHHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusi, U
Ha pPa3BUTHUE IIPEACTABICHUNM O CIyYaWHBIX BEIMYMHAX U B3aMMOCBA3AX MEXKIY
HAMHM HA BaXKHBIX IPUMEPAX, CIOKEThI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETO
mupa. B pesynpTaTe y oOydarommxcs JI0KHO ¢(hOPMUPOBATHCS PEICTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3M4HbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIIEHUI U MIPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBISE€TCS 0a30il i1 OCBOEHHUS BEPOATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMAIUCTAM HE TOJbKO MH)KEHEPHBIX
CIIELIMAIBHOCTEW, HO TaKXe COLHMAIBHBIX U IICUXOJOIMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe UCHOJb3YIOT amnmapaT
aHain3a OONbIIMX JaHHBIX. LleHTpanbHYI0 uYacTh y4eOHOro Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIbHOTO 3aKOHA IMPUPOIbI,
UMEIOLIET0 MaTeEMaTHYECKY10 (OopMaIn3aluIo.

B cooTBeTcTBUM C yKa3aHHBIMU LEJISIMH B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJCJIECHBI OCHOBHBIE
coziepkatesibHble JTMHUU: «CiayyaliHble cOOBITUS U BEpOSATHOCTHY U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEI.

I[ToMUMO OCHOBHBIX JUHUH B YYEOHBIH KypC BKJIIOUYEHBI 3JE€MEHTHI TEOPUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuana JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTUYECKUX Y4eOHBIX
KYpCOB.

Copepxanne nuHuu «Ciay4ailHble COOBITHSI ¥ BEPOSATHOCTH» CIYKHUT
OCHOBOW 151 (DOPMHUPOBAHMSI TIPENICTABICHUN O PaCHpEIeNICHUU BEPOSTHOCTEH
MEKly 3HAYCHHMSAMH CIIy4alHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COIEPKATEIBHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHUAIBHOTO paclpeneeHU 1
3HAKOMCTBO C HX HEINPEPBIBHBIMU AHAJIOTaMU — IOKA3aTEIbHBIM U HOPMAJIbHBIM
pacnpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU CIyYalHbIMU BEIMYMHAMU 17|
pacnpesiefieHussMH, aKLUEHTUPYIOT BHUMaHUE OOYy4alolMXCs Ha OMNHCAaHUM U
W3YUYEHUU CIyYalHbBIX SBJIEHUN C MOMOILBIO HENpEPbIBHBIX (QyHKIMI. OCHOBHOE
BHUMAaHUE yAENSAETCA MOKA3aTeIbHOMY U HOPMAJIbHOMY PacIpeAcICHUSIM.



B yueGHOM Kypce mperycMaTpUBAEeTCsi 03HAKOMHTEIIbHOE H3YUY€HHUE CBSI3U
MEXKIy CIy4YalHBIMH BEIMYMHAMU W ONMCAHWE J3TOW CBSI3M C IOMOILIBIO
kod(dummeHTa KOppensauu M ero BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lMarpaMMsl paccenBaHus», N3YUYCHHYIO HA YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé omuH oaiemMeHT coaepKaHus, KOTOPBIA MpEIIaraercs Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOUIUX B €UHUILY BpeMeHU. O3HAKOMIIEHHE C pacIlpeeiCeHueM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIONIMI XapakTep U
SBJIIETCS] AKTYyaJIbHBIM JIJIs1 Oy IyIIMX a0OUTYpUEHTOB, MOCTYMAIOIIUX HA yueOHbIE
CHEIUATbHOCTH, CBSI3aHHBIE € OOIIECTBEHHBIMM HayKaMH, TICUXOJOTHEH H
YIIPaBICHUEM.

OOuiee yMcno 4acoB, PEKOMEHJOBAHHBIX JJIsI M3YYeHUs] y4eOHOro Kypca
«BepoATHOCTh U CTaTUCTHKa» Ha yIIIyOJIEHHOM ypoBHE — 68 yacoB: B 10 kiacce —
34 qgaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Heem0)

Conepxanue o0yuenus B 10 kiacce.

['pad, cBs3ubIif rpad, nyTu B rpade: mukisl U 1enu. CreneHb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

CryyaiiHble 9KCIIEPUMEHTHI (OIBITHI) U CIy4YaiiHble COOBITHS. DJIeMEHTapHBIC
coObITusl (Mcxoabl). BeposiTHOCTH ciyyallHOro coObITHS. BiAM30CTh 4acTOTHl U
BEPOATHOCTH  cOoObITUM.  CiyuyaliHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpeceyeHre, 00beIMHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcCil0BHass BEpPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBo cCirydailHOTO
skcniepumenTa. @opmyiia nosHou BeposTHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciy4aiiHblil ONBIT (MCHBITAaHUE), yCIeX U Heyaada. HesaBucumblie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrexa. llepectanoBku
u Qakropuan. Yucno coueranuil. Tpeyronbuuk Ilackans. ®opmyna OuHOMa
HproTona.

Cepust He3zaBUCUMBIX wucnbiTanuil  bepHymmm. CrydaiiHelii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. PacnpeneneHue  BeposiTHocTed.  J[marpamma
pactpenenenus. Onepanuu Haj ClydalHbIMH BeIMYrMHaMu. buHapHas ciydaiiHas
BesmuuHa. [Ipumepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE W
OMHOMHAIILHOE.

Conepxanne o0yuenus B 11 kmacce.

CoBMeCTHOE paclpenesicHue JIByX CIy4dallHbIX BeJuuuH. He3aBucumbie
CJIy4YalHbIE BEJIUYHUHBI.

MaremaTudyeckoe OXHUJAHUE CIIy4yalHOW BENMYMHBI (pacrpeseeHus).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Cly4yalHOUM BelWyuHbBI. MaTeMaTtnyeckoe



OKMJIAHUE CYMMBbI  CIIy4YalHBIX BEJIMYMH. MaTeMaThudeckoe  OXHUJaHue
T€OMETPUYECKOI0 1 OMHOMHAJIBHOTO PacipeieICHU.

Jucnepcuss ¥ CTAaHJAPTHOE  OTKIIOHEHUE  CIIyYallHOM  BEJIWYWHBI
(pactipenenenus). Jlucriepcust OMHAPHON CIydalHON BEIMYMHBL. MaTeMaTHIECKOE
OKHMJIAHUE TIPOU3BEACHUS M JHUCHEPCUST CYMMbI HE3aBUCHUMBIX CIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpeeneHus.

HepasenctBo YeoObiméBa. Teopema YeObrméBa. Teopema bepuymnu. 3akoH
OonbIIMX  4yucesl. BpIOOpOuYHBI  MeTon  ucciaeaoBaHuil.  BwiOGopouHbie
XapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YYEHHBIX PACIPEICICHUMN.

HenpepbiBHbIE ciydaiiHble BeaW4UHBL. [Iprimepbl. DyHKIUSA ILIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3agauu, IPUBOAAIIME K TOKA3aTEILHOMY PaCIpPEACICHUIO. 3a1auH, IPUBOIAIINE K
HOPMAaJIbHOMY pacIpeneneHuro. OyHKIHSA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHns, PyHKIUS IIIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pactpenenenus. OyHKIUA IDIOTHOCTH W CBOMCTBA HOPMAJIBHOTO PACIIPEIEIICHHUS.

ITocaenoBaTeIbHOCTh  OJMHOYHBIX  HE3aBHCHUMBIX  COOBITHH. 3ajaun,
NPUBOJAIIME K pacnpenenenuro [lyaccona.

KoBapuanusa naByx ciaydailHbix BenuuuH. KoadduuueHT IuHeWHON
koppensiiud.  CoBMECTHbIE  HAOMIOACHHUS  JBYX BEIUYHMH. BBIOOpOUHBII
kKodhuimeHT xoppensiuu. Paznuyne MexIy JMHEWMHOW CBA3BI0O W MPUYMHHO-
CJIIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPATOB.

[IpeameTHbie pe3yabTaThl MO OTACIBHBIM TE€MaM Y4eOHOro Kypca
«BeposarHocTs u ctatucTukay. K konity 10 kimacca oOydaronuiicss Hay4uTCs:

CBOOOJHO OMEpUPOBATh MOHATUSIMU: rpad, MIOCKUN rpad, CBSI3HBINA rpad,
nyTb B rpade, UeMlb, LUKI, JI€PEBO, CTENEHb BEPUIMHBI, JIEPEBO CIYYaHHOTO
DKCIEPUMEHTA;

CBOOOJIHO OINEpPUPOBATH TMOHSATUAMH: CIy4YallHBIA SKCHEPUMEHT (OIBIT),
CIIydyaiilHO€ COOBITHE, JIEMEHTApHOE CIydailHoe cOObITHE (DJIEMEHTApHBIA MCXO.)
CIIy4alHOTO  ONbITa, HAXOJAUTh BEPOSTHOCTH COOBITUA B  OMNBITAX C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (GOPMYIHPOBATH COOBITHS: TIEpECEUCHHE, O0OBEAMHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY, HCIIOJIH30BAaTh JHATPAMMBI
Dilinepa, KOOPIMHATHYIO TIPSIMYIO JJIsl PEIIeHUs 3aj]iay, MOJIb30BaThes (HopMyIIoit
CJIO’KEHHS BEPOSITHOCTEH JIJ1s1 BEpOSITHOCTEH IBYX U TPEX CIIyH4alHBIX COOBITHIA;

ONEPUPOBATh  MOHATHUSIMU: YCIOBHAs  BEPOSITHOCTh,  YMHOXEHUE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIyYaHOrO HKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTU COOBITHMM C TOMOIIBIO TpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOTrO OMbITa, HKCIOJb30BaTh (POPMYIY IOJTHOW BEPOATHOCTH, (HOpMYITy
baifeca npu pelieHnn 3aad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OpraHU3alUU CIYYaitHOTO AKCIEPUMEHTA;



OPUMEHATh HM3yYEHHble KOMOMHATOpHbIE (HOPMYJbl [UIsI HEPEUUCIECHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTapPHBIX COOBITHI CIy4alHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CcBOOOZIHO  OMEpUPOBATh MOHATHSAMH: OWHAPHBIM  CIy4YailHBIA  OIBIT
(ucnblTaHuE), yCleX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUI: B CEpPUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepHM UCHBITAHUA bepHyJIM, B OMNBITE, CBA3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CcBOOO/IHO ONEpPUPOBATH MOHATHAMM: CIIydailHas BEJIWYUHA, PacIpelleieHHE
BEPOATHOCTEW, JAuarpaMMa paclpeleieHus, OWHapHas cCiy4ailHas BeJIWYMHA,
reOMEeTpUYECKOE, ONHOMUAIILHOE PACIIpeieTICHUE.

[IpenMeTHble pe3ynbTaThl IO OTACJIBHBIM TeMaM y4eOHOro Kypca
«BeposiTHOCTB M cTatucTukay. K koniy 11 kinacca oOydaromuiicss HayqYuTCst:

ONEPUPOBATh MOHATUSAMH: COBMECTHOE PACIpPENECICHUE ABYX CIIy4anlHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENEICHUS ABYX CIIy4YailHBIX
BEJIMYMH I BBIACIICHUS PACIPENCICHUsS] KaXXJIOW BEIWYWHBI, OIPEACICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO ONEPHUPOBATH MOHITHEM MATEMATHUYECKOTO OXXKHMJIAHUS CIy4alHON
BEJIMYMHBI (pacnpesiesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUAAHUS
IPU PELICHUHU 33/1a4, BBIYUCISITh MAaTEMAaTUUECKOE OKUJIAHUE OMHOMHUAIBHOTO U
Ir€OMETPUYECKOI0 PaCIIpEEICHUN;

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: TUCHEPCHUS, CTAaHIAAPTHOE OTKIOHEHHE
CIIy4allHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIIEPCUM CIIyYaWHON BEIUYUHBI
(pactpenenenus) Npy pElIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAIILHOTO pacipe/eieHUI;

BBIUUCIISATh BHIOOPOUHBIE XapAaKTEPUCTUKH 10 TaHHOW BBHIOOPKE U OILICHUBATh
XapaKTEPUCTUKUA T€HEPAIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakTepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTESBI, TOJIb3YSACh N3yUEHHBIMU PACIIPEACICHUSMH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 xaace
KounuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbIe)
pa3fejloB U TeEM Konrpoabnsie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NPOrpaMMblI padoTsI padoThI
pecypcbl
[IpencraBnenue https://lesson.edu.ru/02.4/C
JIaHHBIX U
1 4
omnucaTelIbHas
CTaTUCTHKA
City4yaiiHbI€ OIBITHI https://lesson.edu.ru/02.4/C
2 U CcllydaiiHble 3 1
COOBITHS, OTIBITHI C




PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU
ncxogamMu

Onepanuu Haj
COOBITHSIMH,
CJIO’KEHUE
BEPOSATHOCTEM

https://lesson.edu.ru/02.4/C

YcaoBHas
BEPOSATHOCTb,
JIEPEBO CIYyYAHOTO
ombITa, GopmyIia
MTOJTHOM
BEPOSTHOCTH H
HE3aBHCUMOCTh
COOBITHH

DIIEMEHTHI
KOMOWHATOPHKHU

https://lesson.edu.ru/02.4/C

https://lesson.edu.ru/02.4/C

Cepuu
OCJIENOBATEIILHBIX
UCIILITAHUN

Ciyuaiinsle
BEJIMYMHBI U
pacrnpenenesus

O06o061IEHNE U
CHUCTEMAaTHU3aLU
3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

11 kaace

34

https://lesson.edu.ru/02.4/C

https://lesson.edu.ru/02.4/C

https://lesson.edu.ru/02.4/C

HaumenoBanu
€ pa3[iesioB

n/ Bceer

TeM
1 0
NPOrpamMMmslI

KoJgnuyecTBo yacoB

KoHTpobH
bIe padoThI

IIpakTHyeck
ue padoTsl

DJIeKTPOHHbIE

(uu¢posbIe)
o0pa3oBaTe/ibHbIC

pecypchl

Maremarnueck
0€ OXKUJaHUE
CIIy4anHOM1
BEJINYUHBI

https://lesson.edu.ru/02.4

/07

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE

https://lesson.edu.ru/02.4

/07




CIIy4anHOM

BEJIMYUHBI
3aK0H https://lesson.edu.ru/02.4
3
OOJIBIIINX YHCET /07
HenpepoiBHbIe https://lesson.edu.ru/02.4
clyJaiiHbIe /07
BEJINYNHBI 2
(pactipenenenu
51)
HopmanbHoe https://lesson.edu.ru/02.4
2
pacrpeeneHus /07
IToBTOpEHME, https://lesson.edu.ru/02.4
00001IeHNE U 19 /07
CHCTEMAaTHU3aIu
s1 SHAaHUU
OBIIEE
KOJIMYECTBO 34
YACOB I1O

I[TPOTPAMME
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