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PabGouass mporpamma mo mpeamery «Martematukay st 0a30BOTO  YPOBHS
npenoaaBanus B 10-11 k. coctaBneHna B coorBeTcTBUM ¢ TpedoBanusmu OI'OC k
CTPYKType U pe3yjbTaTaM OCBOCHHUS OCHOBHBIX OOpa30BaTENIbHBIX MPOrpamMm
CpeaHero oo1ero oopa3oBaHusl.

st peanu3anuu o0pa3oBaTeibHOM nporpaMmmsl Beiopano YMK:

1. Anrebpa u Havama mareMmarudeckoro anammsa. 10-11 kmaccel: yueo.
1 ob1meoOpaszoBar. 001e00pa3oBaT. opraHu3anuii: 0a30BbIN W yTIIyOJl.
ypoBuu / [UI.A. AmumoB , KO.M. Komsarun, M.B. TkaueBa u nap.].- M.:
«IIpocsemenue»

2. Teometpums, 10-11: yueb. nms obmieoOpa3zoBar. yupexxaeHuid. ba3oBeiii u
npodunsHbd ypoBHu / [JI.C. Atanacsn B.®. byty3os, C. b. Kagomues, JI. C.
Kucenéra, 2. I'. I1o3usik]. -M.: [IpocBelienue

1.Ilnannpyempblie pe3yJbTaTbl 00y4eHUs

JINYHOCTHBIE JIAHNPYEMbIe Pe3yabTaThI:

— TOTOBHOCTH M  CHOCOOHOCTh OOy4YalolUXCSd K CaMOpPa3BUTHUIO U
CaMOBOCTINTAHWIO B COOTBETCTBHHM C OOIICYCTIOBEYCCKUMU IICHHOCTSAMH W
ujeaJaMy rpak IaHCKOro OOIIECTBA;

— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Ppa3BUTHS
HAyKW U OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOE Ha JUajore KyJbTyp, a TakKkKe
pa3nmuyHbiX (GopM OOIIECTBEHHOIO CO3HAHUS, OCO3HAaHHUE CBOETO MeECTa B
MOJIUKYJETYPHOM MHUPE;

— TOTOBHOCTh OOYYalOIIUXCS K KOHCTPYKTUBHOMY YYacTHIO B MPUHSATUU
pelieHuil, 3aTparuBalIINX UX IpaBa U HHTEPECHl, B TOM YHUCIE B Pa3IMYHBIX
dbopmax OOIIECTBEHHOW CaMOOpraHu3alliy, CaMOYMPAaBICHUS, OOIIECTBEHHO
3HAYUMOM JIEATEIILHOCTH;

— pa3BUTHE KOMIIETEHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, JICTHMU
MJIQJIIIEr0 BO3pacTa, B3POCIBIMH B 00pa3oBaTEIbHOM, OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-UCCIIeI0OBATEIHCKOMN, MPOESKTHON U IPYTUX BHIAX JCSITCIHHOCTH.

— TOTOBHOCTH M  CIOCOOHOCTh K  0Opa3oBaHHWIO, B TOM  YHUCJE
caM000pa30BaHNI0, HAa MPOTSHKCHUH BCEH JXKU3HH, CO3HATEIBHOE OTHOIICHHE K
HEMPEepPhIBHOMY OOpPa30BaHUIO KaK YCJIOBHIO YCHEHIHONW MNpOoQecCHOHAIbHOU U
OOIIIECTBEHHOM €SI TEILHOCTH.

— TMOTPEOHOCTh TPYAUTHCS, YBAXKEHHUE K TPYAYy U JIIOASIM TPyJa, TPYIOBHIM
JOCTHKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHUE K
pa3HBIM BUJIAaM TPYJIOBOU J1EATEIbHOCTH.

MeranpeaMeTrHbie IUIAHUPYeMble Pe3yJIbTAThI
1.PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe ACHCTBUS
BbInyCKHUK HAYYHTCH:
— CaMOCTOSITEJIBHO ONpPEAEATh e, 3a1aBaTh HapaMeTpbl U KPUTEPHUH, I10
KOTOPBIM MOKHO OIPEAEIUTD, YTO EJIb TOCTUTHYTA;



— OLICHMBATh BO3MOXKHBIE MOCIEIACTBUSA JOCTUKEHUS IMOCTABICHHOW ILIEIH B
NEeATEeIbHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPYXAIOIIUX JIHOJI€H, OCHOBBIBAsICh
Ha COOOPAKEHUSIX STUKHU U MOPAJIH;

— CTaBUTh M (QOpMYyIHUpPOBaTH COOCTBEHHbIE 3aJaul B 00pa3oBaTebHON
JEATEIIbBHOCTH U )KU3HECHHBIX CUTyalUsX;

— OIICHMBATh PECYpPChl, B TOM YHCJIE BpEMS U JpPYyTHE HEMaTEpPUAIbHBIE
pecypcbl, HEOOXOIUMBIE J1JIs1 JOCTUXKEHHUS ITOCTAaBICHHOM 11eIIH;

— BBIOMpATh MYyTh JAOCTHXKCHUS LEJIH, TUIAHUPOBATh PEIICHUE MOCTaBICHHBIX
3aJ1a4, ONTUMU3UPYS MaTepUaIbHbIE U HEMaTEpUAIbHbIE 3aTPATHI;

— OpraHu3oBbIBaTh 3(PPEKTUBHBIA TMOHCK PECypcoB, HEOOXOIUMBIX IS
JOCTH>KEHHSI IOCTABJICHHOM 1IEJH;

— COIIOCTAaBJIATh IOJIYYEHHBIA pPE3yJIbTaT AEATEIBHOCTH C IOCTABICHHOU
3apaHee LENbIO.

2. [To3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE IelicTBUS
BbINyCKHMK HAYYHTCS:

— HWCKaTh M HAXOJUTh OOOOIIEHHBIC CITIOCOOBI PEIICHUS 3ajad, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIM MH(POPMAIIMOHHBIM MOMCK M CTaBUTh HA €ro OCHOBE
HOBBIE (yueOHbIC U TTO3HABaTEIbHBIC) 3a/1a4H;

— KPUTHYECKH OIICHMBAaTh M HWHTEPIPETUPOBATh HMH(POPMAIIUIO C Pa3HBIX
MO3UIIMKA, pacmo3HaBaTh W (UKCUPOBATh MPOTUBOPEUYHS B WHOOPMAITMOHHBIX
HCTOYHHUKAX;

— WCTOJIb30BaTh  Pa3IMYHBIE MOJCIIBHO-CXEMAaTHYECKHE CpPEICTBA  JUIA
MIPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOILICHUW, a TAaKXXE MPOTUBOPEUUIA,
BBISIBJICHHBIX B HH(POPMAITMOHHBIX UCTOYHHUKAX;

— HaXOIUTh U MPUBOIUTH KPUTHUECKHE apTyMEHTBI B OTHOIIICHUU JTCUCTBUHN U
CY)XJICHHUH JPYroro; CIHOKOMHO ¥ pPa3yMHO OTHOCHUTBCS K KPUTHUYCCKUM
3aMEYaHUSIM B OTHOIIEHHH COOCTBEHHOTO CYXKISHHs, pacCMaTpuUBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJIUTH 32  paMKH  Yy4eOHOTO  mpeaMeTa W OCYHIECTBIISTH
IIeJICHAINPABICHHBIM MOMCK BO3MOXXHOCTEH ISl IIMPOKOTO IepeHoca CPEeACTB U
CIIOCOOOB JEUCTBUSL;

— BBICTpanMBaTh WHIAMBUIYAIBHYIO 00Opa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS
OTPaHUYCHMS CO CTOPOHBI IPYTHUX YIYACTHUKOB U PECYPCHBIC OTPAHNYCHUS,

— MEHSTH U yJIeP)KUBATh Pa3HbIC MO3UINH B TIO3HABATEILHON IEATCILHOCTH.

3. KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS
BbInyCKHUK HAYYHMTCH:

— OCYILIECTBJISTh JEJIOBYH) KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIBIMH (KaK BHYTpU 00pa30BaTEIbHON OpraHU3alliy, Tak U 3a €€ IpeesiaMu),
no0MpaTh MAapTHEPOB MJs JEJIOBOM KOMMYHHUKALMHU HCXOJS U3 COOOpa)keHUi
PE3yJIbTaTUBHOCTH B3aUMOJIEHCTBHUS, a HE JIMYHBIX CUMITATHUM;

— TMPU OCYUIECTBJIEHUU TPYNIOBON pabOThl OBITh KaK PYKOBOAMTEIEM, TaK U
YWIEHOM KOMaHJIbl B pa3HbIX poOJisX (IFeHepaTtop HIed, KPUTHK, HCIOJHUTEID,
BBICTYNAIONINI, SKCIEPT U T.1.);



— KOOPAMHHUPOBATb M  BBIIOJHATH pabOTy B  YCIOBUSIX PpEalbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

— Pa3BEpHYTO, JIOTMYHO M TOYHO M3JlaraTb CBOIO TOYKY 3pEHUS C
UCIIOJIb30BaHUEM a/IEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) S3bIKOBBIX CPEJCTB.



I[Inanupyemble pe3yabTaThl OCBOCHUSI Y4eOHOI0 NpeaMeTa

Yray0/eHHbli YPOBEHb

Paznen |. BoInyCKHMK HAY4YUTCS I1. BHIYCKHUK MOJyYUT BO3MOKHOCTH
HAYYHUThCH
Hean J{nst ycnenrtHoro npoioiKeHus 00pa3oBaHus Mo s obecneyenuss 803MOHNCHOCIU YCNEUIHO2O
0CBOCHUA CIIELIMAJILHOCTSIM, CBSI3aHHBIM C IPUKJIAHBIM NPOOOJIICEHUs. 00PA308AHUS NO CREYUATbHOCHISM,
npeaMmera MCMOJIb30BAaHUEM MAaTeMaTHUKU CBA3AHHBIM C OCYUjeCMBIeHUeM HAYYHOU U
uccned08amenbCKoll 0esimenabHoOCmu 8 0oaacmu
MaAMeMamuKu U CMENCHbIX HaAYK
TpeOoBaHus K pe3yjbTaTam
Inemenmor | — CBOOOIHO OTMIEPUPOBATH OHATUSIMH: KOHEYHOE — Jlocmuodicenue pezynomamos pazoena I;
meopuu MHOKECTBO, 3JIEMEHT MHOKECTBA, TOJAMHOXECTBO, — onepuposamv NOHAMUEM ONpeOeletusl,
MHOIHCECME nepecevyeHre, 00beIMHEHNE U PA3HOCTh MHOYKECTB, OCHOBHBIMU BUOAMU ONpedeneHUll, OCHOBHbLMU
u YHCJIOBBIE MHOXKECTBA HA KOOPAMHATHOW MPSIMOM, BUOAMU TMEOPeM;
mamemamu OTPC30K, HHTCPBAJI, ITIOJTYHMHTCPBAJ, IIPOMCIKYTOK C — NOHUMAMb CYyMb KOCEEHHO20 OOKCIS’ameJleWl@a,'
yeckou BBIKOJIOTOM TOUKOM, rpadhuueckoe mpeacTaBICHUE —  onepuposamb NOHAMUAMU CHEMHO20 U
J102UKU MHOKECTB Ha KOOPAUHATHOU IJIOCKOCTH;

— 3aJ1aBaTh MHO>KECTBA IEPEUNCIICHUEM U
XapaAKTEPUCTUYECKUM CBOMCTBOM,;

— OIEPUPOBATH MOHATUSAMU: YTBEPKIACHHUE, OTPULIAHHUE
YTBEPKAECHUSI, ICTUHHBIE U JIOKHBIE YTBEPKICHHUS,
NpUYMHA, CIICACTBUE, YACTHBIN Ciy4yail 00111ero
YTBEPKICHUS, KOHTPIIPUMED;

— TPOBEPSTH MPUHALJICKHOCTD IJIEMEHTA MHOYKECTBY;

— HaXOJHUTh MepeceucHue U 00beTMHECHNE MHOXKECTB, B

TOM YHCIIE TIPEJICTABICHHBIX TpaUIeCKU Ha YHCIOBOM

IIPSIMOM ¥ Ha KOOPJIMHATHOU INIOCKOCTH;

HeCcuemHo20 MHOIICECMEa;
NPUMEHAMb Memo0 MamemMamuieckol UHOYKyuu
OJ151 NPOBEOEHUS. PACCYIHCOCHUU U OOKA3AMENbCNE
U Npu peuleHuy 3a0au.

B noeceomnesnotl srcusnu u npu uzyueHuu opyux

npeomemos:

UCNOIL3068AMb MEOPEMUKO-MHONCECMBEHHDI
AZBIK U A3BIK TOSUKU OJ151 ONUCAHUS PEATIbHBIX
npoyeccos u A1eHUll, npu peueHuu 3a0a4 Opyeux
VUeOHbIX npeoMemos




— IIPOBOAMTH JI0OKA3aTEIbHBIE PACCYKICHUS IS
000CHOBaHUSI UCTUHHOCTH YTBEPKICHUI.

B nosceonesnou srcuznu u npu uzyuenuu opyeux
npeomemos:

— HCIOJIb30BATh YHCIIOBBIC MHOYKECTBA Ha
KOOPAWUHATHOM IIPSAMOM M Ha KOOPAUHATHOU
IIJIOCKOCTH U1l ONIMCAHUs PEaIbHBIX IIPOLIECCOB U
SIBJICHUI;

— TMPOBOJHUTH JI0KA3ATEIbHBIEC PACCYKACHUS B CUTYaLIUAX
IIOBCETHEBHOM KU3HH, IIPU PELICHUN 3a4a4 U3 APYTUX

MPEeIMETOB

Yucha u — (CB00OOJHO ONEpUpPOBATH MOHITUSMU: HATYPAJIbHOE —  Jlocmuowcenue pezynomamos pazoena I;

ebIpadicenu YHCJIO, MHOKECTBO HATYyPAJIbHBIX YHCEJ, LIEJIOE YHUCTI0, | — C80O0OHO ONEpuposams Yucio08bIMuU
MHO>KECTBO LIEIBIX YK CEJI, OOBIKHOBEHHAS IPO0b, MHONCECMBAMU NPU PEUEHUU 3A0aY,
JECATUYHAS IpOOb, CMEIAHHOE YKMCIIO0, PALMOHATIBHOE | — noHUMAMb NPUYUHBL U OCHOGHBIE UOEU
YHUCJI0, MHOKCCTBO PallMOHAJIbHBIX YHUCCII, pacuiupeHust Yuci08blx MHOMCECme,
MppalioHaIbHOC HHUCJI0, KOPCHB CTCICHN 1, — 81ademb OCHOBHbIMU NOHAMUIMU MEOPUU
JNEUCTBUTEIBHOE YHCIIO, MHOXKECTBO JE€HCTBUTEIBHBIX OenuMoCmu npu pewteny CmanoapmubIx 3a0ay

YHCell, FEOMETPUYUECCKAst HHTEPIPETALHS HATypaIbHBIX,
LEIBIX, PAHOHAIBHEIX, ICHCTBUTEIBHBIX YUCE;

— IOHMMATh ¥ OOBSACHATH PA3HUILY MEXKTY NOZULMOHHOR | _ 2060010 GbINONHAMD MONCOCCIGeHHbLE
Y HEMO3UIMOHHOM CUCTEMaMH 3aIMCH YUCET, NPeoBPA306aANUS MPUZOHOMENMPULECKUX,

— TI€PEBONTH YKCJIA U3 OJHON CHCTEMBI 3aIIMCH NO2APUDMUYECKUX, CIENEHHBIX 6bIPANCEHUTL;
(CHCTEMBI CUMCTIEHNS) B IPYTYIO; — enademo gopmynoil burnoma Heromona,

— JIOKa3bIBaTh U MCIIOJIB30BATh MPU3HAKH JEITUMOCTH —  npumMensimb npu pewienu 3a0ay meopemy o
CYMMBI M IPOM3BEICHHS IIPU BBIIOIHEHHH tuneiinom npedcmasenuu HOJ;

BBITHCJICHUM 1 PCLICHIH 33/1a4, —  npumensmo npu pewenuu 3a0ay Kumatickyio

— umembv 6azoevie npeacmaeﬂeﬂuﬂ 0 MHOJKcecnee
KOMNJIEKCHbIX Yucell,




BBINOJIHATH OKPYTJICHUE PAllMOHAIBHBIX U
HUPpalMOHAIBHBIX YUCEN C 3aJaHHOM TOYHOCTBIO;
CpaBHUBATh JEHCTBUTEIbHBIC YHCIIa Pa3HBIMU
crocodoamu;

YIOPSA0UYUBAThH YUCIIA, 3AIUCAHHBIE B BUJIC
OOBIKHOBEHHOM U JECATUYHOU JIpOoOH, uncIa,
3aIMCaHHbBIC C UCIIOJb30BaHUEM apU(PMETHUSCKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTereHu OoJIbIe 2;
Haxoauth HOJ/] u HOK pa3npiMu ciocobamu u
HCTIOJIL30BaTh UX MIPU PEIICHUU 33]1a4;

BBITIOJTHSATH BBIUUCIICHUS U TIPeoOpa3oBaHus
BBIPAXEHNN, COAEPKAIIMNX TCUCTBUTEIbHBIE YUCA, B
TOM YHCJIE€ KOPHU HATYpPaJIbHBIX CTEIICHEH;
BBITIOJIHATH CTAaHAAPTHBIE TOXKIESCTBEHHbBIC
nmpeoOpa3oBaHUs TPUTOHOMETPUICCKHX,
JoTapu(pMUUECKUX, CTETICHHBIX, UPPAIlMOHATBHBIX
BBIPAKEHU.

B noeceonegnou yxcusHu u npu uzydeHuu opyux

npeomemos:

BBITIOJTHATHh U OOBSICHATH CPAaBHEHUE PE3yIbTaTOB
BBIYHCIICHUN TIPU PEIIEHUN TPAKTUIECKUX 3a]1a4, B
TOM YHCIIe TPUOTUKEHHBIX BEIYUCICHUN, UCTIONIB3YSI
pasHbIe CIOCOOBI CPAaBHECHHI;

3aMyUChIBaTh, CPABHUBATH, OKPYTIISTH YHCIOBHIE
JTAaHHBIC PEaTbHBIX BEJTUYHH C UCITOIH30BaHUEM
Pa3HBIX CHCTEM H3MEPCHHUS;

— COCTaBJISITh N OLICHUBATHb PAa3HbIMU crnocodamMu

meopemy 06 ocmamrax,

npumMeHsms npu peutenuu 3aoay Manyo meopemy
Depma,

YMembs 8bINOIHAMb 3ANUCH YUCIA 8 HOZUYUOHHOL
cucmeme CUUCIEHUS,

NPUMEHAMb NPU peuleHuU 3a0a4 meopemuKo-
YUCI08ble PYHKYUU: YUCTO U CYMMA Oeumenell,
@ynxyuro Diinepa;

NPUMEHAMb NPU peuleHul 3a0ay yenuvle opoou,
NPUMEHAMb NPU peuleHuy 3a0ay MHO20UIEHbL C
OelicmeumenbHbIMU U Yeablmu
Koahuyuenmamu;

61a0emb NOHAMUAMU NPUBOOUMbLIL U
HEenpusooOUMbII MHO2OYLEH U NPUMEHAMb UX NPU
peulenuu 3a0au,

npumeHamv npu peutenuu 3a0a4 OCHOBHYI0
meopemy aneeopul;

NPUMEHAMb NPU peuleHuu 3a0a4 npocmeuiuiue
@DYHKYUU KOMNIEKCHOU NepeMeHHOl KaK
eeomempuieckue npeobpazoeanus




YHUCJIOBBIC BBIPAKCHUA IIPHU PCIICHUUN ITPAKTHYCCKHUX
3aa4 1 3a1a4 U3 IPYIrux y‘-Ie6HLIX MpcamMeEcTOB

Ypaeuenua
u
HepaseHcme
a

CB00OHO ONEpUPOBATH MOHATUSIMH: YPaBHEHHE,
HEPABEHCTBO, PABHOCUJIbHBIC YPABHEHHUS U
HEPABEHCTBA, YPABHEHHUE, SIBJIAIONICECS CIEACTBUEM
OPYroro ypaBHEHMs], YDABHEHUS, PABHOCUJIbHBIC HA
MHO>KECTBE, PABHOCWIbHBIE ITPEOOPA30BAHUS
YpaBHEHUN;

pelIaTs pa3Hble BUJIbl YPABHEHUN U HEPABEHCTB U UX
CUCTEM, B TOM YHCJI€ HEKOTOPBIE ypaBHEHUS 3-i U 4-i
cTeneHel, IpoOHO-pallMOHATIbHBIE U HPPALlMOHAJIBHBIE;
OBJIAJETh OCHOBHBIMHU THUITAMH NOKA3aTEIbHBIX,
Jorapu(pMUUYECKHNX, UPPALNOHAIbHBIX, CTETICHHBIX
YPaBHEHUH U HEPABEHCTB U CTaHAAPTHBIMU METOAAMU
UX PELICHUM U IPUMEHSATh UX IIPU PELICHUU 33134,
IIPUMEHSATH TEOPEMY be3y K peleHnio ypaBHEHU;
IIPUMEHATH TEOpEMY Buera 11s pereHuss HEKOTOPhIX
YPaBHEHUH CTEIIEHH BBIILIE BTOPOM;

ITIOHUMATh CMBICJI TEOPEM O PABHOCUJIBHBIX U
HEPaBHOCWJIbHBIX MPE0OPA30BAHUSAX YPABHEHUN U
YMETh UX JOKAa3bIBATh;

BJIAJIETh METOJIAMU PELICHUSI YPABHEHU, HEPABEHCTB
U UX CHCTEM, YMETh BEIOMPATh METO/I PEIICHUS 1
000CHOBBIBAThH CBOI BHIOOD;

UCIIOJIb30BaTh METOJ UHTEPBAJIIOB ISl PELLICHUS
HEPABEHCTB, B TOM YHKCJIE APOOHO-PAIIMOHATIBHBIX U
BKJIFOUAIONIMX B c€0s1 UPPaLlMOHATIbHBIE BHIPAKECHMUS;

Jlocmuoicenue pesynomamos pazoena I,
C80000HO onpedensims mMun u blOUPaAMs Mmoo
peuleHUs NOKa3amebHbIX U 102APUPMUYECKUX
VPaHeHUll U HepaseHCm8, UPPAYUOHANbHBIX
VPAaHeHUll U HepaseHCma8, MPU2OHOMempU4eCcKux
VPA8HeHUl U HePABEHCME, UX CUCTNEM,
CB80000HO peuiams cucmembvl TUHElHbIX
VpasHeHuu,

peuiams 0CHO8HblE MUNbl YPAGHEHUN U
HepaseHcme ¢ napamempamu;

NPUMEHSAMb NPU peueHuy 3a0a4 HepaseHCcmaed
Kowwu — byuaxosecxozo, bepuynnu;

UMemb npedcmasieHue 0 HepageHCmeax Mexicoy
CpeoHUMU CIeneHHbIMU




— pemiath anredbpanyueckrue ypaBHEHUs U HEPABEHCTBA U
UX CHCTEMBI C TTapaMeTpaMu anreOpandecKum u
rpauyecKuM METOJamMH;

— BIAJETh Pa3HBIMU METOJIaMU JI0Ka3aTebCTBA
HEPABEHCTB;

— pelaTth ypaBHEHUS B IIEJIbIX YHCIIAX;

— Hn300pakaTh MHOKECTBA Ha IJIOCKOCTH, 33/1aBa€Mble
YpaBHEHHUSMH, HEPABEHCTBAMHU U UX CUCTEMaMH;

— CBOOOJIHO MCTIOJB30BATh TOXK/IECTBEHHBIC
npeoOpa3oBaHus MIPH PEIICHUN YPaBHEHUN U CUCTEM
YpaBHEHUI

B nosceonesnoui scuznu u npu usyuerHuu opyeux
npeomemos:

— COCTaBJISITh U PeIllaTh YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI NP PEIICHUN 33/1a4 APYTUX yIeOHBIX
MIPEIMETOB;

— BBITIOJHATH OIIEHKY MPAaBIONOI00MS pe3yIbTaTOB,
MOJTy9aeMbIX TIPH PEIICHUH Pa3IMYHbBIX YPaBHEHUH,
HEPaBEHCTB U WX CHCTEM MPH PEIICHUH 33729 JPYTUX
y4eOHBIX NMPEIMETOB;

— COCTaBIISITh U PEIIaTh YpaBHEHUS U HEPABEHCTBA C
napamMeTpamu Mpu PEIICHUH 3a1a49 JPYTUX YIeOHBIX
MIPEMETOB;

— COCTaBIISATh YpPaBHEHHUE, HEPABCHCTBO MJI UX CHCTEMY,
OTHMCHIBAIOIINE PEATLHYIO CUTYAIIHIO WITH
NPHUKJIQIHYIO 3a1a9y, HHTEPIPETHPOBATh TOJyUYCHHBIE
pe3yIbTaThl;




HCIIOJB30BAaTh IIPOTPAMMHBIC CPCACTBA IIPpU PCIICHUN
OTACJIBbHBIX KJIaCCOB ypaBHCHI/Iﬁ N HCPAaBCHCTB

Dynukyuu

Brnagets moHATHSIME: 3aBUCUMOCTD BEJTUYHH,
(GYHKIIHS, apryMEHT U 3HaYeHUe PYHKIMH, 00JIacTh
OTIpe/IeNICHUs] 1 MHOXKECTBO 3HaYeHUH (pyHKIIMH,
rpaduk 3aBUCUMOCTH, rpaduk PyHKIIUU, HYITU
(YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHue Ha YMCIOBOM MPOMEXKYTKE, yObIBaHUE Ha
YHCIIOBOM ITPOMEXKYTKE, HanOOJIbIlIee U HAUMEHbIIIEEe
3HaYeHUe (PYHKIMU HA YUCIIOBOM IIPOMEXKYTKE,
nepuoandeckas GyHKIWs, IEpUO/I, YeTHAS U HeUeTHAs
(GYHKINH; YMETh IPUMEHATH 3TH MOHSATHS PU
pELIeHUH 3a/a4;

BJIQ/ICTh MOHITHEM CTETICHHAsI PYHKIINS; CTPOUTH €€
rpaduK U yMETh MPUMEHSITh CBOMCTBA CTETICHHON
(YHKIMM NIPU pELIeHUH 3a]1ay;

BJIa/IeTh NOHATUAMHU MOKa3aTeabHast PyHKLINA,
HKCIIOHEHTA; CTPOUTH UX I'paUKU U YMETh IPUMEHSITh
CBOMCTBA MOKa3aTeIbHON (DYHKIMH MPU PELLICHUN
3azay;

BJIAJIETh MOHATHEM JIoTapudmuueckas QyHKLINS;
CTPOUTH €€ TpaduK U yMETh MPUMEHSITh CBOHCTBA
norapudmMuueckon GYHKIMH MPU PEIICHUH 3a/1a4;
BJIA/IETh MOHATUSIMH TPUTOHOMETpHUUECKHUE (QYHKIUU;
CTPOUTH UX TpadUKU U YMETh IPUMEHSATH CBOMCTBA
TPUTOHOMETPUUYECKUX (PYHKIMH MPH pEICHUH 3a/1a4;
BJIAIETh MOHATHEM O0paTHAsl PYHKIMUSI; IPUMEHSTh

Jlocmuoicenue pesyromamog pazoena I,
811a0emsv NOHAMUEM ACUMNIMOMbL U YMEMb €20
NPUMEHAMb NPU peueHuly 3a0a4,

NPUMEHSAMb MemoObl PeUleHUs: NPOCMEetUUX
ougppepeHyuanbHbvIX YpasHeHull nepeozo U
8MOpP020 NOPAOKO8




3TO MOHATHE MPU PELICHUH 3a/1a4;

OPUMEHATh IPU PEIICHUU 3a7a4 CBOMCTBA (PyHKLIMIA:
YETHOCTb, IEPUOIUYHOCTh, OTPAHUYEHHOCTH;
MIPUMEHSTH MTPU PELIEHUU 3324 PeoOpa30BaHU
rpadukoB QyHKIUH;

BJIQJIETh OHATHSIMU YHCIIOBas MOCJIEI0BATEIBHOCTD,
apudmeTryeckas u reoMeTpuiecKkasi Iporpeccus;
OPUMEHATH P PEUICHUH 337]a4 CBOKCTBA U IIPU3HAKU
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeCcCuil.

B noeceonesnou srcusnu u npu uzyuenuu opyaux yyeOHvlx

npeomemos:

ONpeaeNsITh MO rpapuKaM U UCIIOIb30BATh JJIS
pElIeHUs PUKIAIHBIX 3a7a4 CBOMCTBA pealbHBIX
IIPOLIECCOB U 3aBUCUMOCTEN (HanOoJIbIne U
HAaWMEHBIIINE 3HAYEHU s, TPOMEXKYTKU BO3pACTAHUS U
yObIBaHMS (PYHKITUHU, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
ACUMIITOTHI, TOUKH Meperunoda, nepuosa u T.11.);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU
MIPAKTUYECKON CUTYALNH;.

OnpeaensaTh Mo rpagukaM npocTeuime
XapaKTEPUCTUKHU MEPUOJUYECKHUX MMPOLECCOB B
OMOJIOTHH, YKOHOMHKE, MY3bIKE, PAJIUOCBS3U U JIP.
(ammmuTyAa, NEPUOJ U T.11.)

Inemenmot
mamemamu
uecKozo
aunanusza

Branets nonsiTueM 6eCKOHEYHO yOBIBArOIIIAS
TCOMETPUYECKAsl POTPECCUS U YMETh IIPUMEHSTH €TI0
IIpH pEIICHUH 3a71a4,

MPUMEHSTH IS PENICHUS 3a71a4 TCOPHIO MTPEICIIOB;

— Jlocmusicenue pezynrbmamos pazoena I;

—  ¢80000HO 81a0emb CMAHOAPMHBLIM ANNAPaAMom
MaAMemMamuyecko20 anaiu3a OJisi GbIYUCTeHUS.
NPOU3BOOHBIX PYHKYUU OOHOU NEPEMEHHOU,




— BJIAACTh NOHATHAMU OCCKOHCYHO OOJIBIINE U
OCCKOHEUHO MaJIbIC YHCIIOBBIC ITOCICA0BATECILHOCTU U
YMETh CPAaBHUBATH OECKOHEYHO OOJIBINNEC U
OCCKOHEYHO MAJIbIC TIOCIICIOBATCIIBHOCTH;

— BJIQJICTh TTOHATUSAMU: TIPOU3BOAHAS (YHKIIUU B TOUKE,
Mpou3BoHAs QYHKIINH;

— BBIYHUCIIATH MIPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIIUN 1
X KOMOMHAIIUH;

— ucciaeaoBaTh (PYHKIIMA HA MOHOTOHHOCTD U
KCTPEMYMBI;

— CTpOUTH rpadvKH ¥ MPUMEHSTH K PEIICHUIO 3a7a4, B
TOM YHCIIE C TTapaMETPOM;

— BJIJICTh MTOHSATUEM KacaTelbHas K rpaduKy QyHKIINU U

YMETb IPUMEHSTH €T0 MPH PELICHNUH 33/1a4;

— BJIQJICTh MTOHATHUSMU TIepBOOOpa3Hast PyHKITHS,
ONPENIECIICHHBIA NHTETPA;

— npuMeHATh Teopemy HbroTona—JleliOnuna u ee
CJIEJICTBUS JJIsl pEeLICHUS 3a1au.

B nosceonesnotl srcusnu u npu uzyuenuu opyaux yueOHvlx
npeomemos:
— pelIaTh NPUKJIAIHBIC 3a]1a4d U3 OMOJIOTHH, (PU3HKH,

XUMHUH, DKOHOMHKH U APYTUX IIPCIMCTOB, CBA3aHHLIC C

HCCIICA0OBAHNEM XAPAKTCPHUCTUK ITPOLCCCOB;
— HHTCPIHPCTHUPOBATE NOJTYUYCHHBIC PE3YJIbTATHI

Cc800D00HO NPUMEHAMb annapam
Mamemamuyecko20 aHaiu3a ojisi UCC1e008aHUs.
@yHKYULL U nocmpoenust 2paguxkos, 6 mom yucie
UCCNIe008AHUSL HA BLINYKAOCHIb,

onepuposams NOHAMUEM NePEooOPA3HOU
@DyHKYUU 011 peutenus 3a0au;

061a0emb OCHOBHbIMU CBEOCHUSAMU 00 UHmezpae
Hvtomona—Jleiibnuya u eco npocmetiuiux
NPUMEHEHUSIX,

onepuposams 8 CMaHOAPMHbIX CUMYAYUSIX
NPOU3BOOHBIMU BbICULUX NOPSOKO8,

yMemvb NPUMEHAMb NPU PeuleHUU 3a0ay C80UCMBa
Henpepvl8HbIX PYHKYUL,

yMemb NPUMEHAMb NPU peuleHUuU 3a0ay meopembl
Beuepwmpacca,

yMemb GbINOIHAMb NPUOTUIHCEHHBLE BbIYUCTECHUS]
(MemoObl peuleHusi ypasHeHUl, 8bIYUCTIEHUS
onpeoenenHo20 uHmezpaia);

yMemb NPUMEHAMb NPUTIOHCEHUE NPOUZBOOHOU U
ONnpeoeneHHo20 UHmMe2pana K peueHuro 3a0ay
ecmecmeo3HaHUs;

gnadems NOHAMUAMU 8MOPASL NPOU3BOOHAS,
8LINYKIOCMb 2pAPUKa QyHKYuU u ymems
uccne0osams QYHKYUIO Ha GbINYKIOCHLb

Cmamucmu
Kau

— OmnepupoBaTh OCHOBHBIMU OMUCATEIIbHBIMU
XapaKTEPUCTUKAMHU YHCIIOBOTO HAOOpa, MOHITHEM

Jocmuorcenue pezynromamos pazoena I;
umMemsb npedCmasiieHue 0 YeHMpaibHOLUL




meopus
eéeposamnoc
meil,
JI02UKa U
KOMOuUHamo
puKa

reHepalibHas COBOKYITHOCTh M BBIOOPKOM U3 HEE;
ONEPUPOBATH MOHATUAMU: YACTOTA U BEPOSITHOCTh
COOBITHS, CYMMa M MPOM3BEICHNE BEPOSITHOCTEH,
BBIYHCIISITh BEPOSITHOCTH COOBITHI HA OCHOBE
ITOZICYETA YU CIIA HCXOOB;

BJIQJICTh OCHOBHBIMU TTOHSATUSMUA KOMOWHATOPUKHU U
YMETh UX IPUMEHATH IPU PELICHUH 33144,

UMETh MPEICTABICHNE 00 OCHOBAX TEOPUU
BEPOATHOCTEN;

VMMETB IMPEJCTABICHUE O IUCKPETHBIX U HEITPEPBIBHBIX
CIIyYalHBIX BEJIMYMHAX U PACIIPEIICIICHUSX, O
HE3aBUCHUMOCTH CITyYalHbBIX BEJIMYUH;

HMMETH MPEICTABICHUE O MATEMATUYECKOM OKHJIaHUU
Y JMCIIEPCUU CITyYalHBIX BEJIUYUH;

VUMETB IMPEJICTABICHUE O COBMECTHBIX PACIIPEACICHUAX
CJIyYalHBIX BEJINYNH;

MMOHUMATh CYTh 3aKOHA OOJIBIIUX YUCET U
BBIOOPOYHOT'O METO/Ia U3MEPEHHUS BEPOSITHOCTEM;
HMMETH MPEICTABICHUE O HOPMAJILHOM pacipeaeICHUN
Y [IPUMEPAX HOPMAJIbHO PACIIPEIECIIEHHBIX CIIyYalHbIX
BEJINYMH;

HMMETbH MPEICTABICHUE O KOPPESALMHU CITyYaNHbBIX
BEJIMYMH.

B noeceonesnou yxcusHu u npu usydeHuu opyeux

npeomemos:
BBIYUCIISATH WK OIIEHUBATh BEPOSITHOCTH COOBITHI B
peabHOM KWU3HH;

npeoenvHol meopeme;

umMemv npedcmasieHue 0 8b100POUHOM

K03 puyuenme xoppensiyuu u iuHetHoul
pezpeccuul,

umMemyv npedcmasieHue 0 CMmamucmu4eckux
eunomesax u npogepke CMamucmuyecKol
2unomesvl, 0 CMAMUCMuKe Kpumepusi u ee ypoHe
HAYUMOCTU,

uMemv npedcmasieHue 0 Ce5A3U IMNUPULECKUX U
meopemuyeckux pacnpeoeieHull,

umMemsv npedcmasieHue 0 KOOUpOB8aHUU, 08OUUHOLL
3anucu, 08OUYHOM Oepease;

gnadems OCHOBHbIMU NOHAMUAMU MeoPUU
epaghos (epag, eepuuna, pebpo, cmenets
8epuIUHbL, NYMb 6 2paghe) u ymems NPUMEHIMb Ux
npu peulenuy 3a0ay;

umMemsv npedcmasieHue 0 0epesvbsx U ymems
NPUMEHAMb NPU peuleHuu 3a0ay;

gnadems NOHAMUEM C8AZHOCMb U YMemb
NPUMEHAMb KOMNOHEHMbl C8A3HOCMU NPU
peuenuu 3a0au,

YyMemsb ocyuecmeniams nymu no peopam, o6xoobl
pebep u eepuiun epagha;

umMemov npedcmasieHue 00 UIEPosoM U
2aMUILIMOHOBOM NYMU, UMEMb NPeOCMAgIeHUe O
MPYOHOCMU 3A0A4U HAXONHCOEHUSL 2AMUTbIMOHOBA
nymu;

gradems NOHAMUAMU KOHEYHbIE U CUemHble




BBIOMPATH METOIbI ITOIXOISAIIETO MPEACTABICHUS U
00pabOTKH JTaHHBIX

MHOICECmB8ad U yMems Ux NPUMeHsams npu
peuienuu 3a0ad,

—  yMemb NPUMEHAMb Memoo MaAmemMamuieckoll
UHOYKYUU,

— yMemb npumeHams npunyun Jupuxie npu
peuieHuu 3a0ay

Texcmoenie
3a0ayu

Pemars Pa3HbIC 3a1a41 MOBBIIICHHOU TPYAHOCTHU,
AHAJIU3HUPOBATh YCIIOBUC 3a1a4H, BI)I6I/IpaTI>

ONTUMAJIBHBIA METOJI PELIECHUS 3a4a4H, pacCMaTpHUBas

pa3INYHBIC METOIBI;
CTPOUTH MOJICITb PEIICHHUS 3a]]a4H, TPOBOIUTH
JIOKa3aTeIbHbIE PACCYKJICHUS TIPU PEIICHUH 3a]1auu;
pemaTth 3a1a4u, Tpedyrolre nepedopa BapuaHTOB,
IIPOBEPKHU YCIOBHUM, BHIOOPA ONITUMATBHOTO
pe3ynbTara;

aHAJM3UPOBATh M HHTEPIIPETUPOBATH MTOTYUCHHBIC
peIIeHUs B KOHTEKCTE YCIIOBHSI 3a71a4H, BRIOUPATH
pEIIeHMS, He MPOTUBOPEUAIIE KOHTEKCTY;
MEPEBOINTH MMPHU PEIICHUH 3a1a91 WH()OPMAITHIO 13
OJTHOM (pOPMBI 3aITUCH B JIPYTYIO, UCIIOJIB3YS MPH
HEOOXOJUMOCTH CXEMBI, TAOJIHIIbI, TpadUKH,
JTarpamMMel.

B noeceonesnou xcusHu u npu usydeHuu opyeux

npeomemos:
peraTh MPakTUIECKUE 3a1a4M ¥ 337291 U3 IPYTUX
IPEIMETOB

— Jlocmudicenue pezynomamog paszoena I




T'eomempus

- BJI&I[CTB IrCOMCTPUICCKHUMU IMOHATHUAMMH IIPHU PCIICHHUN

3a]1a4 ¥ MIPOBEICHUN MaTeMaTHIECKUX PACCYKICHUM;
CaMOCTOSITENIbHO (POPMYITHUPOBATH ONPEACICHUS
T€OMETPUYECKUX (DUTYP, BBIIBUTATh TUTIOTE3BI O
HOBBIX CBOMCTBAX M MPHU3HAKAX TEOMETPUICCKUX
¢buryp u 000CHOBBIBATh WJIA OTIPOBEPTaTh X,
0000111aTh UM KOHKPETU3UPOBATH PE3YJIHTATHI HA
HOBBIX KJ1accax (pUryp, MpOBOJAUTH B HECIOKHBIX
citydasix KiaccupuKkaiuio GUryp mo pa3indyHbIM
OCHOBAHMUSIM;

UCCJIeIOBATh YEPTEXKHU, BKIIIOUAsT KOMOUHAIIMHN GUTYD,
M3BJICKATh, MHTEPIIPETUPOBATH U MPEOOPA30BHIBATH
nH(}OpMaITHIo, IPEACTABICHHYIO Ha YEPTEKAX;
permaTh 3a7a4i TeOMETPUUIECKOTO COACPIKAHUS, B TOM
YHCJI€ B CUTYAIUAX, KOT/Ia aJITOPUTM pPEIICHUsS HE
CJIEIYET SIBHO U3 YCIIOBUS, BBITIOJIHITH HEOOXOIUMBIE
JUTS pEIIeHUs 3a]1a4M IOMOJIHUTEIbHBIE TOCTPOCHHUSI,
UCCJIeIOBATh BO3MOXKHOCThH IPUMEHEHHS TEOPEM U
dbopMy 715 pelieHus 3a1a4;

yMeTh (OPMYIHPOBATH U JJOKA3BIBATh TEOMETPUUECKHE
YTBEPKICHHUSI,

BJIAJICTh TIOHSTHSIMU CTEPEOMETPHH: TIPHU3Ma,
napajuieienune1, mupaMuaa, TeTpasp;

MMETh MPEACTABJICHHS 00 aKCUOMaX CTEPEOMETPHUH U
CJIEICTBHSIX U3 HUX U YMETh MPUMEHSIThH UX MIPU
pEIICHUH 3a/a4;

YMETh CTPOUTH CEYCHUS MHOTOTPAHHUKOB C
UCIIOJIb30BAaHUEM PA3TMYHBIX METOJIOB, B TOM YHCJIC

HUmemwb npedcmasnenue 06 akcuomamuieckom
memooe;

gnadems NOHAMUEM 2eoMempuyecKue mecma
MoYeK 8 NPOCMPAaHcmee U ymems NPUMEHAMb UX
0J151 peutenus 3a0ad,

yMemyb npumMeHamy OJisl peuleHust 3a0ay c8oUCmaed
NIOCKUX U O8YCPAHHBIX Y208, MPEeXSPAHHO20
yena, meopemuvl KOCUHYCO8 U CUHYCO8 OJis
MpexepaHHo2o yend,

gradems NOHAMuUEM NePREeHOUKYIAPHOE cedenue
APUMbL U YMEemb NPUMEHAMb €20 NPU peuleHun
3a0au,

umMemyv npedcmasieHue o0 08OUCHMBEEHHOCMU
NPABUTLHBIX MHO202PAHHUKOB,

811a0emb NOHAMUAMU YEHMPAIbHOE U
napaienvHoe NPOeKmMuposanue U NPUMEHsIMs Ux
npu NOCMPOEHUU Ce4eHULl MHO20SPAHHUKOB
MemoooM NpoeKyuti,

uMemyb npedcmasieHue o pazeepmre
MHO202PAHHUKA U Kpamyauuiem nymu Ha
NOBEPXHOCMU MHO20CPAHHUKA,

uMemyb npedcmasieHue 0 KOHU4EeCKUX CeYeHUsIX,
umMemyb npedcmasieHue o Kacarwuxcs cgepax u
KOMOUHAyUuy mes 8paujeHus u ymems npumeHsIims
UX npu peulenuu 3a0ay;

NPUMEHAMb NPU peuleHuu 3a0a4 Gopmyiy
PACCMOsIHUS OM MOYKU 00 NAOCKOCTU,

8nadems pasHvIMU CnOCodamu 3a0aHUsI NPAMOU




METO/Ia CJIC/IOB;

MUMETb NPEJICTABICHUE O CKPCIIUBAIOIIMXCS MPSIMbBIX B
MIPOCTPAHCTBE U YMETh HAXOJAWTh YTOJI U PACCTOSHHE
MEXTy HUMH,

MPUMEHSTHh TEOPEMBI O TTAPAUICITBHOCTH MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUH 33]1a4;
YMETbh MIPUMEHSTH IMapaJuIeIbHOE TIPOSKTUPOBAHUE IS
n300paxkeHus Guryp;

YMETbh MIPUMEHSTH MEPIICHAUKYIISIPHOCTH MPSMOU U
IJIOCKOCTH TP PEIICHUH 3a/1a4;

BJIQJICTh MOHITHSIMH OPTOTOHAJIBHOE MPOCKTUPOBAHUE,
HAKJIOHHBIC M UX MPOCKINH, YMETh IPUMCHSTh
TEOpEMY O TpeX MEePHCHANKYISIPaX MPH PEeIICHUH
3ajad,

BJIaJICTh TIOHATUSMH PACCTOSTHUE MEXKITY (DUTypamMu B
IPOCTPAHCTBE, OO TIEPIICHIUKYJIISAP ABYX
CKPCIIHBAOIIUXCS MPSMBIX U YMETh IPUMEHSTH UX
IIPH PEIICHUH 3a]1a4;

BJIQJICTh MTOHITHEM YTOJI MEXIy MPSIMOH U
IJIOCKOCTBIO U YMETh IPUMEHSATD €0 MPU PEeIICHUH
3ajad;

BJIQJICTh MOHSITHSIMH JBYTPAHHBIN YTOJI, YTOJI MEKIY
TUIOCKOCTSIMU, MTEPIICHANKYIISIPHBIC TNIOCKOCTH U YMETh
MPUMEHSITh UX TPU PEIICHUH 3a/1a4;

BJIaJICTh OHATHUSMH IIPHU3Ma, Mapaljie/IeuIe 1
NPUMEHSTH CBOMCTBA MapaliesieuIea NPy pericHHH
3amad;

BJIaJICTh NMOHATHEM IIPSIMOYTOJIBHBIN Mapalie/IeIuIIe,]

VPABHEHUAMU U YMeMb NPUMEHAMb NPU PeuleHUU
3a0ay;

NPUMEHAMb NPU peueHuu 3a0a4 u
O0oKazamenbcmee meopem 6eKMmopPHbLiL Memoo U
Memoo KooOpouHam,

umMemuv npedcmasierue 0o akcuomax oovema,
npuUMeHIms hopmyibl 00beMO8 NPAMOY20IbHO20
napanieienuneoa, npusMsl U RUPAMUObL,
mempas’opa npu peuerHuu 3a0ad,

NPUMEHAMb Meopembl 00 OMHOWEHUSIX 00beMO8
npu peutenuu 3a0ay;

NpUMEHAMb UHmMe2pal OJisl BLIYUCTEHUSI 00beMO8
U nogsepxHocmet meJjl 8PAUJeHUs, BbIYUCTIEHUs
niowaou cghepuieckozo nosca u 0ovema
wapoeoz2o ciosi;

umMemsb NpedCcmasiieHue 0 08UNCCHUSX 8
npoCmpancmee: napaiieibHoM nepeHoce,
CUMMEMPUU OMHOCUMELHO NJIOCKOCHIU,
YeHmpaibHOU CUMMEMPUU, HOBOPOME
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU,
yMemyb NpUMEHAMb UX NPU peueHuu 3a0ad,
umMemsv npedcmasieHue o niowaou
OPMOCOHANILHOU NPOEKYUU,

umMemv npedcmasieHue 0 mpexepaHHom u
MHO202PAHHOM Y2lle U NPUMEHAMb CEOUCMBa
NJIOCKUX Y2ll08 MHO202PAHHO20 Yaid NPpU peuleHuu
3a0ay;

uUMemb npedcmasieHus 0 npeoopPaz’06aHuU




U TIPUMEHSATH €ro IPH PEIICHUH 3a/1a4;

BJIQJIETh MOHATUAMU MMUPAMHKJIA, BUIAbI TUPAMUI,
AJIEMEHTHI TPaBUWJIbHOW MUPAMUJIbI U YMETh
MIPUMEHSTH UX TIPU PEIICHUU 33]1aY;

HMMETh NPEICTaBICHUE O TeopeMe Diepa,
MPaBUJIBHBIX MHOTOTPAHHUKAX;

BJIAJICTh NTOHATUEM ILUIOIIAIN TOBEPXHOCTEH
MHOTOIPaHHUKOB M YMETbh MPUMEHSTH €T0 IIpU
pellIeHUY 3aay;

BJIQJIETh MOHATHAMU TeJia BpalleHus! ([IIMHAP, KOHYC,
map u chepa), UX CEUCHUS U YMETh IPUMEHSITh UX TPU
pelieHuu 3a1ay;

BJIQJICTh MOHSTUSMU KacaTelbHbIC MIPSMbIC U
IJIOCKOCTH U YMETh IPUMEHSATh U3 MPU PEIICHUN
3a/1a4;

UMETh MPEJICTaBICHUS O BIIMCAHHBIX U ONMMCAHHBIX
chepax U yMeTh IPUMEHSTh UX TIPU PEILICHUH 3a]1a4;
BJIAJIETh NOHATHSIMU 00BEM, 0OBEMBI
MHOTOTPAHHHUKOB, T€JI BpaIlleHUS U PUMEHSTh UX TIPU
pelieHuu 3aaay;

UMETb IMPEJICTaBICHUE O Pa3BEPTKE [IUIUH]IPA U
KOHYCa, IJIOIIaJA1 MNOBEPXHOCTH LIWJIMHAPA U KOHYCA,
YMETh MPUMEHSTH UX MPU PEIICHUU 33/1a4;

UMETh MPEACTABICHHUE O TIOMAIN CHEPhl U YMETh
MPUMEHSITh €0 MPHU PEIICHUH 3a]1a4;

yMETh peliaTh 3a1a4i Ha KOMOWHAIIUH
MHOTOTPaHHHUKOB M TEJI BpaIllCHUS,

MMETh IIPEJICTaBICHNE O 000U B MPOCTPAHCTBE U

noo0obusL, 2omomemuuy U ymems NPUMEHSMb UX
npu peutenuu 3a0ay;

—  yMemb peuiams 3a0a4u Ha NI0CKOCMu
Memooamu cmepeomempuul,

—  yMemb npumMeHsAms opmyivl 00vemMo8 npu
peuieHuu 3a0ay




YMETb pelIaTh 3aa4i Ha OTHOIIICHHE 00HEMOB U
TUTOIIA/IeH TIOBEPXHOCTEH MOAO0HBIX PUTYD.

B nosceonesHoll scu3nu u npu u3yyeHuu opyeux
npeomemos:

— COCTaBJIATD C UCTOJIb30BAaHHUEM CBOWCTB
T€OMETPUUIECKUX (PUTYP MATEMATUUECKUE MOJCIH JIJIS
peIIeHus 3a7a9 MPaKTHYEeCKOTo XapakTepa u 3a7a4 u3
CMEXHBIX JUCITUIUINH, UCCIEA0BATh MOTyJYCHHBIE
MOJIEJIM U UHTEPIIPETUPOBATH PE3YJIbTaT

Bexkmoput u

- BJ'IaIIGTB MMOHATHUAMHA BCKTOPBI U UX KOOPAUHATHI,

— Jlocmuodicenue pezynomamos pazoena I;

KOOpOuHam | — yMeTh BBIIOIHATEL ONEPALUK HaJl BEKTOPAMH; — Haxooums 00veMm napaiieienuneoa u

bt ¢ — HCIIOJIB30BATh CKAISIPHOE IIPOU3BEIAEHNUE BEKTOPOB IIPU mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX

npocmpanc pELIEHNH 3a7a4; BEePUIUH,

mee — TPUMEHSTHh YPaBHEHHE TUIOCKOCTH, (popMyTy — 3a0asamv NPAMYIO 8 NPOCMPAHCMEE,
PACCTOSIHUSI MEXTy TOUKaMH, ypaBHEHUE chephl pu —  HAxoo0ums paccmosnue om mouku 00 HI0CKOCMU
pELICHUY 3aa4; 8 cucmeme KOOpPOUHAM,

— IPUMEHATH BEKTOPBI U METOJ KOOPJAUHAT B —  HAaxoo0ums paccmosHue Mexicoy
IIPOCTPAHCTBE MPU PELIEHUH 3a1a4 CKPeuUBarOWUMUCS NPAMBIMU, 3A0AHHLIMU 8
cucmeme KOOpOUHam

Hcemopun — HMeTs npencraBieHue 0 BKIIAAE BBIIAIOMINXCS Hocmuowcenue pezynomamos pazoena |

Mmamemamu MAaT€MaTUKOB B Pa3BUTHUE HAYKH;

Ku — IIOHUMATh POJIb MATEMATUKH B pa3BuTUM Poccun

Memoowt — Hcnonp30BaTh OCHOBHBIE METO/IBI JJOKA3aTEILCTBA, —  Jlocmuowcenue pezynomamos pazoena I;

Mamemamu MIPOBOJUTH JOKA3aTEIBCTBO U BBITIOJIHATD —  NPUMEHAMb MamemMamuyeckKue 3HaHus K

Ku ONPOBEP)KEHUE; UCCTIE008AHUIO OKPYIHCAIOULE20 MUPA

— MNPHUMCHATH OCHOBHBIC MCTOAbI PCIICHUA
MAaTEMAaTHYCCKUX 3aa1a4,

(Mooenuposarue Gusuueckux npoyeccos, 3a0a4u
9KOHOMUKU)




— Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B
IPUPOJIC XapaKTEPU30BaTh KPACOTY M COBEPIICHCTBO
OKpY>KaroIIero MUpa v MpOU3BEAECHHI NCKYCCTBA,;

— IMPUMEHSATH NPOCTEUIINE NPOrPAMMHBIE CPEJICTBA U
AJIEKTPOHHO-KOMMYHHKAI[UOHHBIE CUCTEMBI ITPU
pEIICHNH MaTEMaTUYECKHX 3a/1a4;

— I0JIb30BaThCs MPUKIIAAHBIMU [IPOrpaMMaMy 1
porpaMMaMH CUMBOJIbHBIX BBIUMCICHUHN JUIS
HCCIICZIOBAaHUS] MATEMATHYECKUX O0OBEKTOB




2.Conepxxanmne yueOHOro nmpeamera
Asredpa 1 HaYAJIa MAaTEMATHYECKOI0 AHAJIHM3A

IloBrOpenne. PemieHne 3agad ¢ HCIOIB30BAHUEM CBOWMCTB YHCENI U CHCTEM
CUMCJICHHUS, ACIUMOCTH, 0JEN U 9acTel, IPOLIEHTOB, MOayJel yucen. Pemenue 3anaq
C HCIOJb30BAaHUEM CBOICTB CTENEHEW M KOpPHEH, MHOTOYJIEHOB, IMPEoOpa3oBaHUN
MHOTOUYIEHOB M  JApOOHO-pallMOHANIBHBIX  BbIpakeHUH. Pemenwe 3agau  c
UCIIOJIb30BAaHUEM TPaJyCHOM Mepbl yria. Moayip 4Mciia M €ro CBOMCTBa. Pemienue
3a/1a4 Ha JBUYKEHUE U COBMECTHYIO palOTy, CMECU U CIUIABbI C MTOMOIIBIO JIUHEHHBIX,
KBaJpPAaTHBIX U JpOOHO-pAallMOHANBHBIX YPAaBHEHH M WX cUCTeM. PelieHue 3amad c
IIOMOLIBI0 YHCIJIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOU, C
IPUMEHEHUEM  HM300paXEHUS YHUCJIOBBIX IPOMEXKYTKOB. Pemienwe 3amad  C
MCIIOJIb30BaHUEM YHCIOBBIX (pyHKUIMH W ux rpadukoB. Mcmonb3oBaHHe CBOWCTB U
rpadUKOB JTUHEHHBIX U KBaJAPATHUHBIX (DYHKIUH, 0OpaTHOM MPOMOPLHUOHAIBHOCTH U

byHKIMH y=x. ['paduueckoe perieHne ypaBHEHUN W HepaBeHCTB. Mcmonb3oBaHue
olnepauuii HaJl MHOXECTBAMH M BBICKa3bIBAHMAMU. VICIIONB30BAaHME HEPABEHCTB U
CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, YHCIIOBBIX MMPOMEKYTKOB, UX 00BEIHMHEHUI
u nepeceueHuid. llpuMmeHeHWe MNpu pelIeHWH 3aJad CBOWCTB apU(PMETHUYECKON U
F€OMETPUYECKONM  MPOrpeccHud,  CYMMHUPOBaHHMS  OECKOHEYHOM  cXopasuieics
r€OMETPUYECKON MTPOTPECCHH.

MHoxectBa (YHCIIOBBIE, TeOMeTpuueckux Quryp). XapakTepUCTHYECKOE
CBOMCTBO, JJIEMEHT MHOXECTBA, IIyCTOE€, KOHEYHOE, OECKOHEYHOE MHOYKECTBO.
Criocobpl  3amanusi MHOXxecTB I[lonMHOXecTBO. OTHOILIEHUS TMPUHAICKHOCTH,
BKJIFOUEHMS, paBeHCcTBA. Onepanuu Haa MHokectBamu. Kpyru Oiinepa. Koneunsle n
OEeCKOHEYHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

WcTuHHBIE U JI0KHBIC BBICKA3bIBAHUSI, OTIEPALUU HAJl BHICKA3bIBAHUSAMU. Aneedpa
gvickazviganuti. CBs3b BBICKA3bIBaHUM C MHOXECTBaMHU. KBaHTOpBI CyLIECTBOBAaHUS U
BCEOOIIHOCTH.

3aKoHbI JOTUKH. OcHOBHble n02udecKue npasuia. Pemenue Joru4eckux 3a1ad C
HCIIOJIb30BAaHUEM KPYTOB Dilliepa, OCHOBHBIX JI02UYECKUX NPABUIL.

YMmozakmouenus. OOOCHOBAHMSI M JI0Ka3aTeIbCTBO B MaTeMaTHKe. TeopeMmsbl.
Bunpl MareMaThyeckMx YTBEPXKIECHUU. Buowl doxasamenvcms. Mamemamuueckas
UHOYKYUs. Ymeepoicoenus. obpamuoe OAHHOMY, NPOMUBONOJIONCHOE, 0OpamHoe
NPOMUBONOI0HCHOMY OanHom). TIpu3HaK U CBOMCTBO, HEOOXOAUMBIE U JIOCTATOYHBIC
YCIIOBHS.

Ochoenas meopema apugmemuxu. Ocmamru u cpasuenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @Pepma. Q-uuHvle cucmemvl
cuucnenus. Qynxyusa Jinepa, 4ucio u cymma oearumeneti HamypaibHO20 YUCIA.

PanuanHas Mepa yria, TpUrOHOMETPUYECKask OKPYKHOCTb. TpUTrOHOMETpUYECKHE
byskun uucen u yrioB. dDopMmynbl NpHUBENEHUS, CIOXKEHHS TPUTOHOMETPUUECKHUX
byHKIMA, GOpMyIBl JBOWHOTO W MOJOBUHHOTO apryMeHTa. [IpeoOpa3oBaHue CyMMBI,
Pa3HOCTHU B MIPOU3BEJECHUE TPUTOHOMETPUUYECKUX (QYHKIIUA, U HA0OOPOT.

Hynu ¢yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. HanOounbiee
Y HauMeHblliee 3HaueHne ¢pyHkuuu. [lepuoanueckue GyHKIMM U HAUMEHBIIUN IEPUO/I.



UeTtHble 1 HeueTHbIe QYHKIUU. DYHKYUU «OPOOHAS YACMb YUCTA» y:{x} u «yenas

yacmov yucaay Yy = [X] .

Tpuronomerpuyeckue (QYHKIIMM YHCIOBOTO aprymMeHTa Yy=CoSX, Y=sinXx,
y=tgx, y=ctgx. CBoicTBa U rpaQIKu TPUTOHOMETPUUECKUX (DYHKIIHH.

OOpatHble TpUTrOHOMETpUYEeCKUe (DYHKIIMM, WX TJIaBHbIE 3HAUYEHMs, CBOWCTBA U
rpadguku. Tpuronomerpuueckue ypaBHeHUs. OIHOPOJHBIE TPUTOHOMETPUUYECKUE
ypaBHeHUs. Perienue mpocTedmx TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocreliniue
CUCTEMbI TPUTOHOMETPUYECKUX YPaBHEHUH.

Crenenb ¢ JEWCTBUTENBHBIM IIOKa3aTelieM, CBOMCTBa creneHu. [Ipocreifmiue
MOKa3aTesibHbIE YpaBHEHMs M HepaBeHCTBA. [loka3zarenbHas QyHKIMS U ee CBOMCTBA U
rpaduk. Yncno € u QyHKIHS y=e*.

Jlorapudm, cBoiictBa morapudma. JlecATUUHBIH W HaTypaJbHBIA JOTapudM.
[IpeoOpa3oBanue norapudmMuyeckux BbIpakeHUU. Jlorapupmudeckue ypaBHEHHS H
HepaBeHcTBa. Jlorapupmuueckast pyHKIUSA U €€ CBOMCTBA U TpaduK.

CrenenHast pyHKIM U ee cBoicTBa U rpaduk. UppanuoHanbHble ypaBHEHUS.

[lepBuuHbIe MpeACTaBIECHUS O MHOXECTBE KOMIUIEKCHBIX 4HCel. /lericmeus ¢
KomnjaekchviMu yucramu. Komnnexcno conpsowcennvie uyucna. Mooynv u apeymenm
yucna. Tpueonomempuueckas ¢opma Komniekchoeo uucia. Pewenue ypasHenuii 8
KOMNJIEKCHBIX YUCTAX.

Meton wuHTEpBaioB Ay pelieHuss HepaBeHCTB. IIpeoOpaszoBanusi rpadukos
(yHKLUMIA: CHABUT, YMHOXXEHHE Ha YHCIO, OTPAXKEHHE OTHOCUTENIBHO KOOPJAMHATHBIX
oceil. ['padprueckre MeTObI pelICHNs] YpaBHEHUI U HEpAaBEHCTB. PellleHne ypaBHEHMI
Y HEPABEHCTB, COJIEPKAIIMX IEPEMEHHYIO 1101 3HAKOM MOJTYJIS.

Cucrembl MOKa3aTENbHBIX, JOTapU(PMUUYECKUX U UPPALUOHAIBHBIX YPaBHEHHUU.
Cucrembl OKa3aTeNbHbIX, JOrapu(PMUUECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.

B3aumuo oOpatsbie pyHkuuu. ['paguku B3auMHO 0OpaTHBIX QYHKIUH.

YpaBHEHUS, CHCTEMBI YPAaBHEHUN C IAPAMETPOM.

@opmyna bunoma Heromona. Pewenue ypasHeHuii cmeneru eviuie 2
cneyuanbHulx 6udos. Teopema Buema, meopema be3y. Ilpueooumvle u nenpugooumvie
MHoz2ouneHvl.  OcHosnasi meopema  aneeopvl. CummempuuecKue MHO2OUJIEHbI.
Llenouucnennvle u yenro3HauHble MHO20YUIEHbI.

HHuogpanmoswr ypasnenus. [lennvie opobu. Teopema Depma o cymme k8adpamos.

Cymmbl u paosl, Memoobl CyMMUPOSAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubaudiceHUU OetUCMBUMENbHBIX YUCE] PAYUOHATbHBIMU.

MHnoscecmea na KoOpOUHAMHOU NIOCKOCTIU.

Hepagencmeo Koww—Bynakoeckozo, nepasencmeo Hencena, Hnepasencmsa o
CPEOHUX.

[lonsitue mnpenena ¢GyHKUMM B TOuke. [lonamue npedena @yHKyuu 8
beckoneunocmu. Acumnmomul epaguka @yuxkyuu. CpasHeHnue 6ECKOHEYHO MANbIX U
beckoneuno o6onvuux. HempepsiBHOCTh DyHKIMHN. C0ticmea Henpepbl8HbIX YHKYUI.
Teopema Betiepuumpacca.

Hudbdepennupyemocts bynkuuu. [IpousBoanas ¢pynkimu B Touke. KacarenpHas
kK rpaduxy ¢yaknuu. [eomeTpuueckuii W (U3UYECKUN CMBICT TPOU3BOJIHOM.



Ilpumenenue npouszeoonoti 6 ¢uszuxe. IIpon3BogHBIE dSIEMEHTAPHBIX (YHKIIHM.
[TpaBuna nuddepeHnmrpoBaHus.

Bropas npousBoiHas, ee TeOMEeTpuYecKuil U (U3MUECKUN CMBICIT.

Touku skcTpemMyMa (MakcumMyma U MuUHUMyMa). MccnenoBanue sineMeHTapHbIX
GyHKIMIA HA TOYKH SKCTpeMyMma, HauOoJblliee U HaUMEHbIIEe 3HAYCHHE C MOMOIIBIO
npousBoiHOU. [locmpoenue epagurxose @yHKyul ¢ NOMOWBIO  NPOU3BOOHDBIX.
Ilpumenenue npouzsooHnol npu pewenuu 3aoay. Haxosxcoenue sxcmpemymos gyHkyuii
HEeCKOJIbKUX NepeMeHHbIX.

[lepBoobOpasnas. Heompenenenusiii muterpan. IlepBooOpasHbie 3meMEHTapHBIX
bynkuit. Ilnomane kpuBonuHelHoN Tpaneuuu. Popmyna Herorona-JleiOHuna.
OmnpeneneHHblil UHTETpal. Bowiyucienue niowadell NIOCKUX Queyp u o0O6vbemMog mei
8paujeHusi C NOMOWbIO UHMezpaa.

Memoowi pewienus (hyHKYUOHANbHBIX YPABHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemienue 3ama4 ¢ UCMONIB30BAHUEM CBOMCTB (DUTYp Ha TIIOCKOCTH.
Pemenne 3amau Ha J0Ka3aTeNbCTBO M TOCTPOCHHE KOHTpHpUMepoB. [IpumeHeHue
MPOCTEUININX JIOTUYECKUX TMpaBwi. PemieHune 3amad ¢ HMCHOJB30BAaHHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIICHUH B MIPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DaKTOB, CBA3aHHBIX
C 4YeThIpeXyrojbHUKaMH. PemieHue 3agad ¢ MCIMOJNb30BaHWEM (DAKTOB, CBS3AHHBIX C
OKPYXXHOCTSIMU. Pemenne 3agad Ha M3MEpPEHUS HA TUIOCKOCTH, BBIYUCIICHHS JIMH H
iowmaneil. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KOOPOUHAm.

Harmsimaas crepeometpust. [Ipu3ma, mapamienenumes], MApaMua, TETPadp.

OCHOBHBIC TIOHATHS TEOMETPUHU B TMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
ciencTBus U3 Hux. Ilousmue 06 akxcuomamuyeckom memooe.

Teopema Menenas ona mempas’opa. IlocTpoeHue CEUEHH MHOTOTPaAaHHUKOB
MetonoMm  cienoB.  LlenTtpanbHoe — mpoektupoBaHue.  lloctpoeHune — ceueHun
MHOTOTPAHHUKOB METOJIOM MPOEKIIHA.

CkpeluBaronifecs: mpsiMble B TMPOCTPAHCTBE. YTON MEXAYy HUMH. Memoosl
HAXO0HCOEHUS PACCMOAHUL MENHCOY CKPEUUBAIOWUMUCS NPAMBIMU.

Teopembl O mnaApaUIEIBHOCTH TIPSAMBIX M INIOCKOCTEW B IPOCTPAHCTBE.
[lapannensHoe TPOEKTHpOBaHUE W H300paxkeHue Quryp. [eomempuyeckue mecma
mouex 8 npocCmpancmae.

[leprieHIUKYISIPHOCTDh MPSAMOW M IUIOCKOCTH. OPTOTOHAIIBHOE NPOEKTUPOBAHHUE.
Haxnonnsie u mpoekuu. Teopema o TpexX NepHeHIuKyIspax.

Buoer mempasopos. Opmoyeumpuueckuii mempasop, KAPKACHblLL mMempa’op,
pasHocpaunsli. mempa’op. IlIpamoyzonvhsiii. mempas’dp. Meduanvl u Oumeouarsl
mempasopa.

Jlocmpausanue mempasopa 0o napaiieienuneoq.

Paccrosinus mexny durypamu B mpoctpaHcTBe. OO MEpNeHIUKYISp ABYX
CKPENIBAOIINXCS TIPSIMBIX.

Yrnet B mpoctpancTBe.  [leprneHmukymnsipHbie  TIOCKOCTH.  [lnowaos
opmo2oHanbHou npoekyuu. Illepnenouxynsapuoe ceuenue npuzmvl. Tpexepanuvii u
MmHoeoepannbid  yeon. Ceoucmea naockux Y2108 muococpannoz2o yena. Ceoticmea



NJIOCKUX U 08Y2DAHHBIX Y2lI08 MpexepanHo2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 O
MpexepanHoco yeia.

Bunbl MHOTOrpaHHUKOB. Pazgéepmku muozoepannuxa. Kpamuatiwiue nymu Ha
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Ouinepa. 1lpaBunbHbIE MHOTOTPAHHUKU. /[80UiCMEEHHOCMb NPABUTLHBLX
MHO202DAHHUKOS.

[Ipusma. Ilapamnenenunen. CpoiicTBa mnapawienenunena. [IpsAMOyroabHbIN
napasuienenunes. HakiioHHbIe TPU3MBI.

[Tupamuaa. Buael nupamua. DneMeHTHl NpaBWIbHOM nupamuabl. [Iupamuasl ¢
PaBHOHAKJIOHEHHBIMH peOpaMu B TPaHSIMHU, MX OCHOBHBIC CBOWCTBA.

[T1omaay moBepXHOCTEW MHOTOTPAaHHUKOB.

Tena BpaleHus: TUIUHIP, KOHYC, map u cpepa. CedeHuss NUIUHIpA, KOHYCa U
mapa. [1lapoBoii cermMeHT, mapoBoil CJIOH, IIIapOBOM CEKTOP (KOHYC).

VYceuennast nupamMuaa U yCEUeHHbBIM KOHYC.

dnemenmul chepuueckoii ceomempuu. Konuueckue cevenus.

KacarenbHble mnpsMmble W TUIOCKOCTHA. BrucaHHble W ONUCaHHbIE CQEphl.
Kacarwwuecs cpepol. Kombunayuu men epawerus.

BexTops! u koopauHaTel. CymMmma BEKTOPOB, YMHOKEHHUE BEKTOPA HA YKCIIO0. YTOII
Mexay BekTopamu. CKalIsipHOE MTPOU3BEICHUE.

VYpaBHeHue MmIocKOCTH. DopMyna pacCTOSHUS MEXKAY TOYKAaMHU. YpaBHEHHUE
chepbl. Popmyna paccmosnusi om moyku 00 niockocmu. Cnocobvl 3a0anusi NPAMoOu
VPaHeHUsAMU.

Pewenue 3a0au u doxasamenbcmeo meopem ¢ HOMOWBIO 8EKMOPO8 U MEMOOOM
KOOpOuHam. JnemMeHmsl 2eoMempuu Macc.

[Tonsarue oobema. OO0beMbl MHOTOTPAaHHUKOB. OOBEMBI TEJ BpaIlllEHUsS. AKCUOMbL
obvema. Bvlsoo opmyn 06vemos npaMOyeoNbHO20 napanieienuneod, npudmbl U
nupamuosl. Dopmynvl 01 HAxodcOeHus obvema mempa’opa. Teopemvr 00
OMHOWEHUAX 0OBLEMOS.

Ipunooscenuss ummezpana K 6bIYUCIEHUIO 00beMO8 U NOBEpPXHOCMEU meil
spawenus. Ilowaov cgepuueckoco nosca. Obvem waposozo cnos. Ilpumenenue
00beM08 Npu peuieHuy 3a0au.

[Tnomane chepsl.

Pazeepmra yununopa u xonyca. Ilnomans MOBEpXHOCTH IUIUHIPA U KOHYCA.

KoMOunHaImm MHOTOTPaHHUKOB M TEJT BpaIllCHUSI.

[Togobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB M IUIOMIAJEH MOBEPXHOCTEH
MoA00HBIX (uUryp.

sudwcenusi 6 npocmpancmee. napaiiesbHulil NEPEHOC, CUMMEMPUsL OMHOCUMETbHO
NJIOCKOCMU, YEHMPAIbHAs CUMMEMPUsL, NOBOPON OMHOCUMENbHO NPSMO.

Ilpeobpazosanue nooobus, comomemus. Pewenue 3ad0au nHa niockocmu c
UCNONIL308AHUEM CIEPEOMEMPUYECKUX MEMOOO0S.

BeposiTHOCTH U CTATHCTHUKA, JIOTHKA, TeOPpHUs rpadoB U1 KOMOMHATOPHUKA

[ToBTOopenue. Mcnonp3oBanue TabIUIT U TUArpamMM JIJisi IPEICTABICHUS JAHHBIX.
Pemenve 3agad Ha TMpUMEHEHHE OMHUCATENBHBIX XapaKTEPUCTHUK YHCIOBBIX HAOOPOB:
CpeIHUX, HauOOJBIIETO W HAMMEHBIIETO 3HAYEHUsS, pa3Maxa, JHUCIePCUU W



CTaHAAPTHOTO OTKJIOHEHUS. BBIYHCICEHHE 4YacTOT U BEPOSTHOCTEH  COOBITHIA.
BrlunciieHne BEpPOSITHOCTEM B ONBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
ucxogamu.  Mcrmonb3oBaHue  KOMOWMHATOpPUKW.  BbluMciieHHe  BEpOATHOCTEH
HE3aBUCUMBIX coObITHA. Vcrnonb3oBanue (OpMyIbl  CIOXKEHUS BEPOSATHOCTEH,
auarpaMm Ditniepa, 1epeBa BeposiTHocTel, popmyibl bepHyiu.

Beposamnocmnoe npocmpancmeo. Axcuomvt meopuu 6epoamHocme.

YcnoBHas BEpOATHOCTh. [IpaBuiio yMHOXkEHUSA BepoATHOCTEH. DOpMyIia OITHOU
BepositHocTu. Dopmyiia baiieca.

JuckpeTHble  ciy4yaliHble BEIMYMHBI U pacrnpenencHus. CoBMeCTHbIE
pactipenenenusa. Pacnpenenenre CyMMbl M TPOU3BEJCHUS HE3aBUCUMBIX CITy4alHBIX
BEJIMYMH. MaremaTndeckoe OXUJAaHWE W JUCHEPCUS  CIYYalhHOW  BEJIWYMWHBL.
MaremaTudeckoe 0KUJaHUE U JUCTIEPCUSI CYMMBI CITy4ailHbIX BEJIMYMH.

bunapnas ciy4alHas BeJIM4YMHA, pacnpeneneHue beprymum. ['eomerpuueckoe
pacrpenencHue. bunomuansHOE pacrpeneneHue u €ro CBOMCTBA.
T'unepeeomempuueckoe pacnpedenerue u e2o c8olcmaa.

HenpepbiBHbIE ciydaiiHble BeaWuuHbL. [LIOTHOCTH BeposTHOCTU. DyHKIUSA
pactpenenenus. PaBHoMepHoe pacpenesieHue.

Ilokazamenvroe pacnpedeneHue, e2o napamempeoi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHOe pacripeselieHue.
Oyukuusa Jlamnaca. [lapameTpsl HOpMaIBHOTO pacripenesieHus. IIpuMepsl ciaydalHbIX
BEJIMYMH, TOJYUHEHHBIX HOPMaJIbHOMY 3aKOHY (MOrPEIIHOCTh HW3MEPEHUM, pPOCT
4esoBeka). [lenmpanvrasn npedenvras meopema.

Hepasencmeo Yebviwesa. Teopema Hebwviuwesa u meopema bepmynnu. 3axon
oonvuiux uucen. Bvlbopounwiii memoo uzmepeHus eeposmuHocmeu. Ponb 3akona
OobUUX YUCeT 8 HaYKe, npupooe U oowecmae.

KoBapuanus nByx ciaydaiHeix BenuuH. [ToHsiTre o koadduimente Koppensium.
CoBMecTHBIC HAOMIOACHUS ABYX CIy4YaWHBIX BEJIUYUH. BbulOopouHwvlll K03 duyuenm
Koppenayuu. Jluneunas pespeccusl.

Cmamucmuueckas eunomesa. Cmamucmuka Kpumepus U ee YPOBeHb
3Hauumocmu. Ilposepka npocmeuiwux eunomes. Omnupuieckue pacnpeoeneHus u ux
CBA3b C meopemuiecKkumMuy pacnpeoeireHuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. HnvekmusHvle U CIOPbEKMUBHBIE COOMBEMCNBUS.
buexyuu. /luckpemnasn nenpepvienocme. Ilpunyun {upuxie.

Koouposanue. /[gouunas 3anuce.

OcHognvle nouamusi meopuu epagos. [epesws. /leouunoe oepeso. Cesa3nocmeo.
Komnonenmur ceésasnocmu. Ilymu na epaghe. Jiineposvt u I amunomonosst nymu.



3. TemaTnveckoe NJIAHMPOBAHNE
10 knace

Mopnyab: Anredpa u
HAYaJIa MaTeMaTH4eCKOI o
aHaJIM3a

102 4

J1eATebHOCTD yUUTeNs C Y4ETOM
IIPOrpaMMbl BOCIIUTaHUS (MO
«IIIKOJIBHBII YPOK»)

[ToBTOpeHue Kypca anreOpol
7-9 kiacca

(bopMUPOBATh KYJIbTYPY BBIUNCIICHUM;
BOCIIUTAaHHE Y YYAIIUXCSA JJOTHYECKOU
KYJIbTYPbl MBIIIJIEHUS, CTPOTOCTH

11 CTPOMHOCTH B YMO3aKJIIOYECHUX;
YMETh HHTEPIPETUPOBATH MMOTYyYEHHBIN
[IpU PELICHUH YPaBHEHUS, HEPABEHCTBA
JJIM CUCTEMBI PE3YNbTaT, OLICHUBATh €T0.

JlelicTBUTENbHBIC YHCTIa

OLICHUBATh, CPABHUBATH U MCIIOIH30BAThH
[pY peIICHUH MPAKTUIECKUX 3a7a4d
HHCIOBbIC 3HAUYCHUS PEATbHBIX BETHYHH,
KOHKPETHBIC YHCIIOBBIE XapaKTEPUCTHKH
0OBEKTOB OKPY’KAIOIIETO MHPA;
(dopMHpOBaTH KauecTBa JINYHOCTH,
oOecreyrBaroe COLUATIbHYIO
MOOHIIBHOCTb, CIIOCOOHOCTD IPUHIMATh
CAaMOCTOSTEIbHBIE PEIICHUS

CreneHHas GyHKIUs

(bopMHPOBATH HHTEPEC K YUCHHIO, K
MPOIIECCY TO3HAHUS, TOHUMATh U
UCIOJIb30BaTh (DYHKIIMOHATbHBIC
HOHSTHS, SI3bIK (TEPMHHBI,
CHMBOJINYECKHE 0003HAYCHHS),
BBIJICJISITh aJIbTEPHATHBHBIC CIIOCOOBI
JTOCTH)KEHUS 1IC]TH M BBIOMpATh HanboJee
3¢ HEeKTUBHBIH c11OCO0;

BOCIIMTBIBATb YBAXKCHUC K JOCTHXKCHUAM
N OTKPBITHAM BCIHMKHNX YUCHBIX
MaTEMaTHUKOB;,

bopMupoBaTh PYHKIIMOHATLHYIO
rPaMOTHOCTb;

dbopMupoBaTh MOHUMaHuEe QYHKIIUU KaK
Ba)KHEUIIIEN MaTEMATUUECKOW MOJIEIU
17151 OIICaHUsI POLIECCOB U SABJICHUN
OKpPYaroIIero MUpa,;

YMETh HHTEPIPETUPOBATH MOTYYECHHBIN
[P PEIICHUN YPaBHEHMUsI, HEPaBEHCTBA
VI CUCTEMBI PE3YyJIbTAT, OLIEHUBATh €T0

[Toka3zarenbHast QyHKIMS

10

(dbopMUpOBaTh UHTEPEC K YUCHHUIO, K
Ipoleccy NO3HaHMsl, TIOHUMATh U
UCTOJIB30BaTh (DYHKIIMOHATIHHBIE
HOHSITHSI, A3BIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUCHHU),
BBIJICIIATH AIbTEPHATUBHBIE CITOCOOBI

JTOCTIKCHUS 11EJIM M BEIOMpaTh Hanbosee




3¢ eKTUBHBIN c110cO0;

dbopmupoBaTh ($YHKIHOHATBEHYIO
rPaMOTHOCTB;

(dhopmupoBaTh TOHUMAHUE PYHKIIUU KaK
BaKHEHUIIIEN MaTEMAaTHUYECKON MOJIENTN
JUTSL OITUCAHUS TIPOIIECCOB U SBJICHUN
OKPYKAaroIIero Mupa

Jlorapudmmueckas pyHkus

13

(hopMHUpOBaTh UHTEPEC K YUEHHUIO, K
IPOIECCy MO3HAHUS, TOHUMATh U
UCIOJIb30BaTh (DYHKIIMOHAIBHBIE
TTOHSATHS, SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS ),
BBIJICTISITh AIbTEPHATUBHBIE CTIOCOOBI
JOCTUKEHUS 1IEJIM U BbIOMpaATh Hanbosee
3¢ eKTUBHBIH cr1oco0;

BOCHHUTBIBATH YBAKCHUC K JOCTHXXCHUAM
N OTKPBITHAM BCIHMKHNX YUCHBIX
MAaTCMAaTHUKOB,

dhopmupoBaTh (YHKIIMOHAIBHYIO
TPaMOTHOCTB;

dhopmupoBaTh TOHUMAHUE PYHKIIUU KaK
BaOKHEHUIIIEN MaTEMAaTHUUYECKON MOJIENTN
JUTSL ONTUCAHUS TIPOIIECCOB U SBJICHUMN
OKpYKAaroIIero MUpa,;

(hopMHUpOBaTh TOHUMAHNE YPaBHEHUS
KaK Ba)KHEUIIIeH MaTeEMaTHIECCKOU
MOJIEITHU ISl OTTUCAHUS U U3YUCHUS
a3HOOOPA3HBIX peabHbIX CUTYaIUH.

Tpuronomerpuyeckue
bopMyIIbI

23

(bopMHPOBaTh KYJIBTYpY BBIYHCICHUH;
UCIIOJIb30BAaTh YHCIIOBBIE MHOXKECTBA IS
OTIMCAHMS PEATbHBIX MPOIIECCOB U
SIBJICHU;

OLICHUBATh, CPABHUBATH U UCIIOJIL30BATh
[pU pEIICHUH MPAKTUYCCKUX 337124
HUCIIOBBIC 3HAUCHHS PEaTbHBIX BEJUYNH,
KOHKPETHBIC YHCIIOBBIC XapaKTEPUCTHKH
0OBEKTOB OKPYKAIOIIETO MHPAa;
(bopMHPOBAThH KaueCTBA JIMIHOCTH,
00ECTIeUYnBAIOIIIE COIIMATBHYIO
MOOHIIBHOCTb, CIIOCOOHOCTH IPUHIMATh
CaMOCTOSITEIIbHBIC PEIICHHUS

Tpuronomerpuueckue
ypaBHEHUS

18

(hopMHUpOBATH TOHUMAaHUE YPABHCHUS
KaK Ba)KHEHUIIIE MAaTEMATUUECKOU
MOJIEH JJ1s1 OTUCAHUS U U3YYCHUS

pa3HO00pa3HBIX PeaIbHBIX CUTYAIUN;




BOCIIUTAHUE Yy yJALIUXCsl JJOTUYECKON
KYJIbTYPBI MBILLICHUS], CTPOTOCTH

11 CTPOMHOCTHU B YMO3AKIIOYEHUSAX;
YMETh UHTEPIPETUPOBATH M0 yICHHBIN
[IPY PELLICHUH YPaBHEHMsI, HEPABCHCTBA
VI CUCTEMBI PE3YJIbTAT, OLICHUBATH €TI0

Nrtorosoe noBropeHue Kypca
anreOpbl U Hayasla aHaIu3a
10 knacca

15

BOCIIUTHIBATH TAKUE JINYHOCTHBIC YEPTHI
Xapakrepa, Kak HaCTOWYUBOCTh U
IeJICyCTPEMIICHHOCTH;

(dhopMHUpOBaTH HHTEPEC K YUCHUIO, K
MpoIIecCy MO3HAHMS, IOHUMATh U
UCTIOJIh30BaTh (DYHKIIMOHATIHHBIC
MTOHSATHS, SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUCHUS),
BBIICIIATH aTbTEPHATUBHBIC CIIOCOOBI
JOCTHKEHUS 1IC]TH ¥ BBIOMPATh
HanOoJiee 3 PEKTUBHBIN cIOCO0

Mopnyab: I'eomerpus

68 4

BBenenue. AKCHOMBI
CTEPEOMETPUHU U UX
CJIEICTBUSL.

(bopMupoBaTh a0CTPaKTHOE MBIIIICHUE;
pa3BUBATh y OO YyUAIOIIUXCS
[IPOCTPAHCTBEHHOE BOOOpaKeHUE U
ITOrMYECKOe MBIIIJIEHUE TTyTeM
CUCTEeMATHYECKOT'0 U3yUYEHUS CBOMCTB
reOMETPUUECKUX PUTYP B IPOCTPAHCTBE;
(bopMUPOBATH ICTETUYECKOE OTHOIIICHUE
K MUDY, BKJIIOUast SCTETUKY ObITa,
HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA

[TapannenbHOCTh NPSMBIX U
IIJIOCKOCTEH.

19

(hopMUpPOBATH MHPOBO33PCHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

BOCIIUTHIBATH TPY0JII00UE, YIIOPCTBO,
AKKYPATHOCTB U 1IEJICYCTPEMIEHHOCTh
[PH BBITIOJIHCHUH 33JIaHUN;
(bopMUPOBATh KPUTHUYHOCTH MBIITUICHUS,
YMEHHE Pacrlio3HaBATh JIOTHUCCKH
HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIUYATh
rumnoTe3y ot haxra

[lepneHUKyISIpHOCTD
IPSIMBIX U IIJIOCKOCTEM.

(hopMHUpOBATH MUPOBO33PEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

BOCIIUTBIBATH TPY0JII00UE, YIIOPCTBO,
AKKYPaTHOCTD U IIEJICyCTPEMIEHHOCTh
[pY BHITIOJIHEHUH 33/1aHUH;
(bOpMUPOBATH KPUTUIHOCTH MBIIIIJICHHS,
YMEHHUE paclO3HaBATh JOTMUYECKU
HEKOPPEKTHBIC BRICKA3bIBAHUS, OTINYATh
rUIoTe3y oT (hakTa

[lepnenaukynsp u
HAaKJIOHHAsA. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO.

(hopMUpOBaTH MUPOBO33PEHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY

YPOBHIO Pa3BUTHs HAYKU;




BOCIIUTBIBATH TPYAOJIIO0UE, YIIOPCTBO,
AKKYpAaTHOCTb U LIEJICYCTPEMIEHHOCTh
[P BHITIOJHEHUH 3aJaHUM;
(bopMUpPOBaTh KPUTUYHOCTH MBIILICHUS,
YMEHUE PACTIO3HABATH JIOTUUYECKU
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATh
rumnoTe3y ot Gaxra

JIByrpaHHBIN yroiI.
[lepnieHIUKYIAPHOCTD

IUIOCKOCTEH.

(bopMHpOBaTH MUPOBO33PEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH;

BOCIIUTBIBATH TPYJ0JII00UE, YIIOPCTBO,
AKKYPaTHOCTD U IENEyCTPEMIEHHOCTh
[pY BBITOJIHEHUH 3a/1aHUM;
(bopMUPOBATh KPUTUYHOCTH MBIIIJICHUS,
YMEHHUE pPAaCiO3HABAThH JTOTHYECKU
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIINYATh
runotesy ot (daxra

MHOrorpaHHuKH.

18

pa3BUBATH MMPOCTPAHCTBEHHOE
MBIIIIIEHUE, KaK MPOLIECC CO3/aHMs,
OIIEpUPOBAHUS 00pa3aMH U OPUCHTAIIUN
B peaibHOM M BOOOpakaeMoM
[IPOCTPAHCTBE NP PEUICHUU PA3IUYHOTO
THIIA 337124,

(hopMHUpPOBaTH OTBETCTBEHHOE
OTHOIIIEHHE K 00yYEHUI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO U
caM000pa30BaHUIO, CO3HATEIHHOE
OTHOIICHHUE K HETIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCTICIIHOMN
mpodeccuoHanbHOM U OOIIECTBEHHOM
eSITEITIbHOCTH,

BOCITUTAHHE TBOPUYECKOTO CTUJIS
MBIIIIJICHHUS, BKJIIOUAIOIIETO B ceOst
COO0Pa3UTENbHOCTD, HAOII0IaTETLHOCTD,
XOPOIIYIO MaMSTh, OCTPBIN TJIa30Mep,
(baHTa31I0, BHUMATEILHOCTH;

IToBTOpEHME Kypca
reomerpun 10 kiacca.

(hopMHUpPOBATH MUPOBO33PEHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

BOCIIMTHIBATH TPY0JII00UE, YIIOPCTBO,
AKKYPaTHOCTD U IIEJICYCTPEMIIEHHOCTh
[IPY BBITTOJIHCHUH 33JIaHUN;
(bopMHUPOBATh KPUTHYHOCTH MBIIIUICHUS,

YMCHHC paCIlO3HABATh JIOTUYCCKHU
HCKOPPECKTHBIC BBICKA3bIBAHUS, OTJIINYATh

rUIoTe3y ot (axkTa




11 kaacc

No

MonayJab: Aaredpa u
HA4aJIa MaTeMaTH4YeCKOro
aHaJIu3a

102 4

JlesITenbHOCTD YUUTENS C YUETOM
[IpOrpamMMbl BOCIIUTaHUSL (MOIYJISt
IIKOBHBINA YPOK»)

[ToBTOpeHue Kypca anreOpol
¥ Hayday aHainu3a 10 kiacca

(bopMHUpPOBATH YMEHUS ONPEICIATh MOHITHSA,
CO371aBaTh 000OIIEHNS, yCTaHABINBATD
AHAJIOTHH, KJIacCU(UIIPOBATH;
(bopMHpOBaThH yMEHNE BUICTH
MaTeMaTHYECKYIO 3a/1a4y B KOHTEKCTE
POOJIEMHOI CUTYalluH B IPYTHX
TMCIUTUINHAX, B OKPYXKAIOIIEH KU3HU

Tpuronomerpudeckue
byHKIIUN

(bopMHUPOBATH HHTEPEC K YUCHHIO, K
polieccy MO3HaHUs, TOHUMATh
MCTIOJTb30BaTh ()YHKIIMOHATHHBIC TIOHSTHUS,
13bIK (TEPMUHBI, CAMBOJINYCCKHE
0003HAYCHHS ), BBICTISTH AbTEPHATUBHBIC
CIIOCOOBI JTOCTHIKSHHS 11EJIM ¥ BBIOUPATh
HarOosee 3 EeKTUBHBIN CIIOCO0;
(bopMupoBaTh (PyHKIHOHAIBHYIO
'PaMOTHOCTH;

(bopMUpOBaTh MOHUMAaHHUE (DYHKITUU KaK
Ba)KHEHIIICH MaTeMaTHYECKOW MOJICIN JIJISt
ONIMCAHUS TPOLIECCOB U SIBJICHUM
OKPYIKaIOIIEro MUpa

[IpouzBognas u eé
F€OMETPUUYECKUN CMBICIT

17

(bopMUPOBATH CITIOCOOHOCTH CTPOUTH U
MICCIIEIOBATh [IPOCTENIIINE MaTEMAaTHUECKHE
MOJICITH MPHU PEUICHUH MTPUKIAIHBIX 3a1a4,
3aJ1a4 U3 CMEXHBIX IUCLUIUINH;
pacIIMpEeHnEe KPyro3opa y4alnuxcs yepes
pelleHre MaTeMaTHYeCKUX 3a/1ay;
(bopMHPOBATH CITIOCOOHOCTH MPUMEHSTH
MaTeMaTUYECKHUE METO/IbI K UCCIIEI0BAaHUIO
POIIECCOB B MPUPOJIE U OOIIECTBE.

IIpuMeHeHne Npon3BOJHOM K
UCCIIEIOBaHMIO (DYHKITHIA

17

(bOopMHPOBATH CITOCOOHOCTH CTPOUTH H
MICCIIEZIOBATh MPOCTEHIIIIE MaTEMAaTHUYECKHE
MOJICITH TIPU PEIICHUH TTPUKIIAIHBIX 33/1a4,
3aad U3 CMEXHBIX TUCHUIUINH,
pacHIMpeHne Kpyro3opa yJanxcs 9epes
pelleHrne MaTeMaTHYeCKUX 3a/1ay;
(bopMHPOBATH CITOCOOHOCTH IPUMEHSTH
MaTeMaTUYECKHUe METOJIbI K HCCIIEIOBAHUIO
[POIIECCOB B MPHUPOJIE U OOIIECTBE.

WHurerpan

10

(bOopMHUPOBATH 1IEJIOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKH;
(bopMHpOBATh YMEHUSI ONIPENEIISATh TOHATHS,
yCTaHABINBATh IPUUMHHO-CIIEACTBEHHBIE
CBSI3H, CTPOUTH JIOTUYECKOE PACCYKACHHE,
yMO3aKIoueHue (MHIyKTUBHOE,
IeTyKTUBHOE U 110 aHAJIOTHH) U JAeNaTh

BbIBO/JIbI;




(bopMHPOBATH OTBETCTBEHHOE OTHOIIEHUE K
00yUYEHHIO, TOTOBHOCTU K CAMOPA3BUTHUIO U
caM00Opa30BaHUIO HA OCHOBE MOTUBAIIMH K
0OYUYEHHIO U TIO3HAHUIO;

(bopMHpOBATH yMEHHUE UCIIOIB30BATh
proOpEeTEHHBIC 3HAHUS B PAKTUYECKOM
1eSITEIbHOCTH;

(bopMHPOBATh UHTEPEC K N3YUEHHUIO TEMBI U
pKeJIaHUe TIPUMEHSTh IPUOOPETEHHBIE
BHAHUS U yMEHUS;

(bopMHUpOBATh NpeACTaBICHUS 00 UIEAX U O
METO/1aX MaTeMaTUKU Kak 00
YHUBEPCAJIBHOM SI3bIKE€ HAYKU U TEXHUKH;
(bopMHPOBATH CLIOCOOHOCTH OCO3HAHHOTO
BHIOOpA U IOCTPOCHUS JallbHEHIIEH
MHAMBUYAJIbHOM TPACKTOPUU Pa3BUBATh
MHTEPEC K U3YUYEHHUIO0 TEMbl, MOTUBUPOBATh
pKeJIaHUe IPUMEHSITh IPUOOpETEHHbBIE
BHAHWS 1 yMEHUs, HOpPMUPOBATh YMEHUE
paboTaTh B KOJJICKTUBE U HAXOUTh
COTJIACOBAHHBIE PEILICHUS;

(bopMHUpOBATh yMEHUE BUJETh
MaTEMAaTUYECKYIO 3a7jauy B KOHTEKCTE
poOJIeMHOM cuTyaluu, B Apyrux
MUCLMIITIMHAX, B OKPYKAIOILIEN KU3HU

KomOunaropuka

11

(bopMHpOBATH yMEHHUE UCIIOIB30BATh
proOpeTEHHBIC 3HAHUS B PAKTUYECKOM
e TENBbHOCTH,

(bopMHPOBATh UHTEPEC K U3YUEHHUIO TEMBI U
pKeJITaHUE MPUMEHSTh IPUOOpETEHHBIE
BHAHUS U YMEHUS;

(bopMUpOBaTh MPECTABIECHUS 00 UIESIX U O
METO/1aX MaTeMaTUKU Kak 00
YHUBEPCAJIbHOM SI3bIKE€ HAYKH U TEXHUKHU;
(bopMHPOBATH CIOCOOHOCTH OCO3HAHHOTO
BbIOOpa U IOCTPOCHMS JalibHEeHIIeH
MHAMBU1yaJIbHOM TPAeKTOPUHU pPa3BUBATh
MHTEPEC K U3YYEHUIO TEMbl, MOTUBUPOBATh
pKeJTaHUE MPUMEHSTh IPUOOpETEHHBIE
BHAHUS U yMEHUS,

DNeMEHTBI TEOPUH
BepossTHOCTH. CTaTHCTHKA

15

(bopMHUPOBATH YMEHUE U3MEPSITH U
CPaBHUBATH BEPOSITHOCTU PA3JIMUHBIX
COOBITHH, IeNIaTh BHIBOJIBI U POTHO3HI;
BOCIIUTHIBATH TAKKE JIMYHOCTHBIE YEPTHI
XxapakTepa, Kak HaCTOMYMBOCTh U
[[€]ICYCTPEMIICHHOCTb;

(bopMHupOBaTh yMEHHE BOCIIPUHUMATD U
KPUTUYECKU

AHATM3UPOBATh HH(POPMAIIHNIO, TOHUMATh
BEPOSTHOCTHBIN XapaKTEP MHOTUX PEAIbHBIX
BaBUCHUMOCTEHN




Hrorosoe noBropeHue

19

(bopMUPOBATH YMEHHSI ONIPEIEISITh MTOHSATHS,
Co371aBaTh 000OIICHUS, YCTaHABIIUBATh
AHAJIOTHH, KJIacCU(UIIPOBATH;
(hopMUpOBAaTh YMEHHE BUJIETh
MaTEMATUYECKYIO 3a7jauy B KOHTEKCTE
pOOJIEMHOM CUTYallUU B JPYTUX
MMCLIMITIIMHAX, B OKPYKAOILEN XKU3HU;
OIIEPUPOBATH OHATUAMU CIIy4aiHOMN
BEJIMUMHBI, paclpeesiCHUs] BEpOSTHOCTEN
CITy4aifHOM BEJIMYUHBI;

MICITOJIB30BAaTh COOTBETCTBYIOLIUI
MaTeMaTUYECKUN anmnapar AJis aHaIu3a U
OLICHKH CIIy4alHbIX BEJIMYUH;
(hopMUpOBaTh YMEHHE BUJIETh
MaTEMATUYECKYIO 3a7jauy B KOHTEKCTE
POOJIEMHOM CUTYaIlUU B OKPY>KArOIICH
PKU3HU,

(bopMUPOBATH YMEHHE OCYIIIECTBIIATH
KOHTPOJIb CBOEH J1€ATENbHOCTH B IIPOLIECCE
[TOCTHKEHUSI pE3yNIbTaTa;

pa3BUBaTh TOTOBHOCTh K CAMOOOPa30BaHUIO
1 pEIICHUIO TBOPYECKHX 3a]1a4,
BOCIIMTHIBATh KYJIbTYpPY IOBEJCHUS Ha

ypoKe;

Moayas: I'eomerpus

68 u

[{unuHap, KOHYC U 1ap.

16

(bOpMHUPOBATH IIEIIOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOLIIECTBEHHOW TPAKTHKH;
(bopMHPOBATH YMEHUS ONPEIENATh MOHATHS,
yCTaHABIMBATh MPHYNHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKAECHUE,
YMO3aKJItoueHue (MHIYKTUBHOE,
[1eTyKTUBHOE U 110 aHAJIOTUH) U JIeNaTh
BHIBOJIBI;

(bopMHUPOBATH OTBETCTBEHHOE OTHOILIEHUE K
00y4YEHHIO, TOTOBHOCTH K CAMOPA3BUTHIO U
caM000pa30BaHHUIO Ha OCHOBE MOTHUBALIMH K
0OYUEHHUIO 1 TO3HAHUIO;

(bopMHpOBATh yMEHHUE UCIIOIB30BATh
NproOpeTEHHBIE 3HAHUS B TIPAKTHIECKOM
1eATeNbHOCTH;

(bopMHpPOBATh UHTEPEC K N3YUECHHUIO TEMBI U
pKeJIaHUe TIPUMEHSITh IPUOOPETEHHBIE
BHAHWS 1 YMEHUS;

(bopMHUpOBaTh MpeCcTaBICHUs 00 UIEAX U O
METO/IaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH;
(hopMHIpOBaHKE TIPOCTPAHCTBEHHBIX
OTHOLLICHUN MEXY O0BEKTaMU;
(bopMHUPOBATH CITOCOOHOCTH OCO3HAHHOTO




BHIOOpA U TOCTPOCHHS JalIbHEHIIeH
MHAMBUYAJIbHOM TPACKTOPUU Pa3BUBATh
MHTEPEC K U3YYCHUIO TEMbI, MOTUBUPOBATH
PKeJIaHUEe TIPUMEHSITh IPUOOPETEHHBIE
BHAHMS U yMEHUs, HGOPMUPOBATh YMEHUE
paboTaTh B KOJJICKTUBE U HAXOJUTh
COTJIACOBAHHBIC PELLICHUS;

(bopMHpPOBATh yMEHUE BUJECTh
MaTEMaTUYECKYIO 3a1a4y B KOHTEKCTE
poOJIEeMHOM cuTyaluu, B Apyrux
ITMCIUIUIMHAX, B OKPYKAIOLIEH )KU3HU

OO0BeMBI TEI.

17

(hopMHUpOBaHKE HE3ABUCUMBIX CY)KJICHHIA;
(bopMHpoBaHKE YMEHUS YCTaHABINBATH
[IPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH
ITOTUYECKOe pacCy’KAeHUE, YMO3aKIIOUeHHE
WHAYKTHBHOE, IETYKTUBHOE U IO
AHAJIOTHH) U JIeNIaTh BBIBOJIBL;
(hopMHUpOBaHNE YMEHHS COOTHOCHUTD
[OJTYYSHHBIH PE3yJIbTaT C MOCTaBICHHOW
[eITBIO;
(bopMHpOBaHKE HHTEpECa K H3YIECHHIO TEMBbI
1 JKeJIaHUE IPUMEHSTh PHOOPETEHHBIE
BHAHUS 1 YMCHHS;
(hopMHUpOBaHNE YMEHHS ONPEACTIATD
[TOHATHS, CO31aBaTh 0000IIEHNS,
yCTaHABIMBATh aHAJIOTHUH,
K1acCH(pUIIUPOBATH;
(bopmupoBaHue yMeHHs (POPMYITHUPOBATH
COOCTBEHHOE MHEHHUE;
(hopMHEpOBaHKE TIPOCTPAHCTBEHHBIX
OTHOILICHUN MEXy 00bEKTaMU;
pa3BUTHE MOTHBOB U HHTEPECOB CBOEH
[103HABATEJILHON JeSITEIbHOCTH;
BOCITUTAHHE CO3HATEIBHOTO OTHOIIEHUS K
polieccy NO3HaHUS MUPA;
pa3BHBATh HABBIKM CaMOCTOSTEIIbHOM
paboThI, aHaIM3a CBOEH paldoTHI,
BOCITUTBHIBATh POCCUHCKYIO IPaXIaHCKYIO
1ICHTUYHOCTD, TATPUOTU3M, YBaXKECHUE K
OTeuecTBy

BekTops! B mpocTpaHCTBE.

(bopMHpOBaHUE BaKHEHIIEH
MaTEMaTUYECKON MOJEIIN JUIsl ONICAHUS U
3y4eHHsI pa3HOOOPa3HbIX PeaIbHbBIX
CUTYyalMil C MIOMOUIBIO YPABHEHUS,
CaMOCTOSITENTHO CTaBUTh HOBBIE yueOHbIE
[IEJI U 3a7a4U;

(bopMupoBaHHEe 0COOOT0 BHUMAHHUS
BOCIIMTAHUIO YYBCTB TUYECKUX HOPM,
HaXOIYUBOCTb U AKTUBHOCTD IIPU PEILICHUU
MaTEMaTUYECKHX 3a/1a4

Meron koopauHAT B
MIPOCTPAHCTBE.
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(hopMHpOBaHHE WHTEpEca K YUEHHIO, K
[TpOIECCY NO3HAHUS, IOHUMATh U




MICTIOJIb30BaTh (DYHKIIMOHAIbHbIEC TOHATHS,
13bIK (TEPMUHBI, CAMBOJINYECKHE
0003HAYCHHUS ), BBLICTISTH AbTEPHATUBHBIC
CII0COOBI JOCTHKEHMS LIEJIN U BBIOUPATh
HarOomnee 3¢ eKTUBHBIN C110CO0;
(bopMHpOBaHKE YMEHMsI ONIEPUPOBATH
[TOHATUSMH F€OMETPUUECKOI0 MECTA TOYEK B
[IPOCTPAHCTBE, ypaBHEHUS (PUTypBI B
KOOPIMHATHOM IIPOCTPAHCTBE; BBIBOJUTD U
MCII0JIb30BaTh YPaBHEHUE IIJIOCKOCTH;
(bopMHpOBaHKE YMEHHS CO3/1aBaTh
BaKHEHUIIIYI0 MATEMAaTUYECKYIO MOZEIIb JUIs
ONIMCAaHMS IPOLIECCOB U ABJICHUMN
OKPY>KAIOILEro MUpa,;

(bopMHpOBaHKE YMEHHSI BBITIOIHATh
MHOTOIIaroBbIe IPeoOpa3oBaHus
BBIPAXKEHUM, TPUMEHSISI LTUPOKUNA HAOOP
CII0CO0O0B U MPUEMOB, IPH IJIAHUPOBAHUU
[TOCTHKEHHUS LIeJIel CAMOCTOSITENIBHO, IIOJIHO
1 a/ICKBaTHO YYUTBIBAThH YCIOBUS U CPEACTBA
X TOCTHUKECHUS;

(bopMHUpOBaHHE YMEHUSI TIOHUMATh U
MCITOJIB30BAaTh MaTEMAaTHYECKHUE CPEICTBA
HATJISIIHOCTH: YePTEXHU, TpapuKH, TaOIHIIbI,
[TuarpaMMa, IPUMEHSTD I10Jy4YEHHBIE
BHAHUs, KaK Ha ypoKax, TaK U BO
BHEYPOUYHOU JE€ATEIbHOCTH;

(bopMHpOBaHKE IPOCTPAHCTBEHHBIX
OTHOIIICHUI MEXTY O0BEKTaMU;

AZICKBaTHO CaMOCTOSITEJIBHO OLIEHUBATh
[IPaBUJILHOCTH BBINIOJHEHUS JEHCTBUS U
BHOCUTBH HEOOXOIMMbIE KOPPEKTHBHI B
MICITOJIHEHME, KaK B KOHIIE ICHCTBHS, TaK U
[10 XOAY €ro pean3aluu

3aKIII0YNTEIIFHOE 12 (bopMUpOBaHHE YMEHHSI ONIPEIEISTh
MIOBTOPEHHUE MpPHU [TOHATHS, CO31aBaTh 0000IIEHNS,
MOATOTOBKE K HMTOrOBOH yCTaHaBIMBATh AHAJIOTHH,
aTTeCTaluu 1Mo recOMCTpruu. KJ‘[aCCI/Iq)I/I]_[I/IpoBaTL;

(bopMHpOBaTh YMEHHUE BUJIETh
MaTEMATUYECKYIO 3a7ja4y B KOHTEKCTE
pOOJIEMHOM CUTYallUU B JPYTUX
MMCLIMIIIINHAX, B OKPY>KAIOIIEN KU3HU;
OIIEPUPOBATH MTOHATUSAMHU CIIy4allHON
BEJIMUMHBI, pacTIpEAEICHUS BEPOATHOCTEN
CITy4allHOM BEIIMYHHBIL;

MCII0JIb30BaTh COOTBETCTBYIOLIUI
MaTeMaTUYeCKU anmnapar AJis aHaJIu3a U
OLICHKH CITy4allHbIX BEINYUH;
(bopMHpOBaHNE YMEHHUSI BUJIETh
MaTEMATUUYECKYIO 3a7ja4y B KOHTEKCTE
pOOJIEMHOM CUTYalluH B OKpYXKaroIien
DKM3HY;




(bopMHUpOBaHNE YMEHHS OCYILECTBIISATh
KOHTPOJIb CBOCH JEATEILHOCTH B ITPOIIECCe
TOCTIKEHHS PE3yIIbTaTa,

[pa3BUBATh TOTOBHOCTH K CAMOOOPAa30BaHUIO
1 pEIICHUIO TBOPUYECKHUX 3a7a4,
BOCIIMTBHIBATH KYJIBTYPY ITOBEJICHUS HA
YpOKeE;

(bopMHpOBaHNE TPOCTPAHCTBEHHBIX
OTHOILICHUI MEXTY O0BEKTaMU;
BOCIIUTHIBATH POCCHICKYIO TPasKIAHCKYIO
MICHTUYHOCTD: IATPUOTH3M, YBaKECHHUE K
OTedecTBy, pa3BUBAaTh TOTOBHOCTH K
caM000pa30BaHUIO

C=RU, O=I'BOY COLLU N99 LleHTp
obpaszoBaHua r.0.OKTabpbCK,
CN=BeneluHa JltoboBb 'eHHaabeBHA,
E=school9 okt@samara.edu.ru
00e01b0f20eb02d461
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