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PaGouass nporpamma
ydeOHoro npeaMera '"MatemMaTnka: aaredpa U Ha4yajJa MaTeMaTHYeCKOr0 aHAJIM3a, FeoMeTpus
s 10-11 kaaccos
COCTaBJIEHAa B COOTBETCTBUU C TpeOoBaHusAMHU DenepanbHOro rocyAapcTBEHHOT0 00pa3oBaTEIbHOTO

CTaHJIapTa CpeliHero odIero oopa3oBanus, Ha ocHOBe [IpuMepHO OCHOBHOM 00111e00pa3oBaTEIbHOM
IIpOTrpaMMBbl cpeTHero oo1ero oopazoBanus; ¢ yuérom deaepanbHOro nepeyHs yaeOHUKOB,
PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX) K UCIIOJIh30BAHUIO B 00pa30BaTEILHOM IPOIIECCEe
B 00111€00pa30BaTEIIbHBIX YUPSIKICHHUSIX.

N3yuenue marematuxu B 10-11 kiaccax Ha 6a30BOM ypOBHE HaAIlpaBJICHO HA IOCTHKEHUE
CHEAYIOLIUX Uelel:

-opMupoBaHUEe MPEICTABICHUI O MATEMATHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE
MO/JICJIIMPOBAHUS SIBIICHHUIA U TIPOIIECCOB, 00 HIIESX U METOJIaX MAaTCMAaTHKH;

-Pa3sBUTHUC JIOTHYCCKOI'O MBIIIJICHHUA, IPOCTPAHCTBCHHOI'O BOO6pa)KeHI/I$[, aJIFOpPITMI/I‘IeCKOﬁ
KYJIBTYpBl, KPpUTUYHOCTH MBIIIICHHUS HA YPOBHE, HEOOXOAUMOM il O0y4eHHS B BBICHICH IIKOJIE O
COOTBETCTBYIOIICH CHEIMATBHOCTH, B Oyayieil nmpodeccuoHaIbHOM eI TeIbHOCTH,

-OBJIaJICHHE MAaTEeMaTHUYCCKUMU 3HAHUSMHU U YMEHUSMH, HEOOXOIUMBIMU B IIOBCETHEBHOW KU3HH,
AJI1 U3YYCHU A IKOJBbHBIX €CTCCTBCHHOHAYYHBIX TUCHUILIJIMH Ha 0a30BOM YPOBHE, AJId IMOJTYYCHHA
o0Opa3oBaHMs B 00JIACTAX, HE TPEOYIOIMUX YIITyOJIeHHOW MAaTEMAaTHIECKOM IMOATOTOBKY;

-BOCIIMTAHUE CPEIICTBAMH MAaTEeMAaTUKHU KYJIbTYPbI IMYHOCTH: OTHOILICHHUS K MATEMaTHKE KaK YacTH
00I1IeYeTIOBEYECKON KYJIbTYPhI: 3HAKOMCTBO C UCTOPUEH pa3BUTHS MaTEMATUKHU, BOJFOIACH
MaTEMATHYCCKUX I/II[GfI, IIOHUMAaHHUS 3HAYUMOCTHU MaTEMATUKU JIA 06HICCTBCHHOFO mporpecca.

B XO0J€ U3YUYCHU KypCa MaTEMAaTUKU ydJalllUueCsd JOJKHBI OBJIAICTh
CIIETYIOIIUMU K1H0Ye6bIMU KOMNEMEHUUAMU:

Ilo3naBaTenbHas (M03HABATH OKPYXKAIOIIUKA MUP C TTIOMOIIIBIO
Ha6J'IIOJIeHI/I$[, HU3MEPCHHA, OIIbITA, MOACINPOBAHNA, CpaBHUBATD, COIIOCTABJIATD, KJ'IaCCI/I(l)I/IHI/IpOBaTI),
PaHXXUPOBATH 00BEKTHI 110 OIHOMY MJIM HECKOJIbKUM IMPCAJTOKCHHBIM OCHOBAHUAM, KPUTCPUIM,
TBOPUYECKHU pelIaTh y4eOHbIE U MPAKTUUYECKHE 3a/1a4l: YMETh MOTHUBHPOBAHHO OTKA3bIBAThCS OT 00pasiia,
HCKaTh OPUTHHAIILHBIEC PEIICHU).

NudopmanuoHHO-KOMMYHHKATHBHAs (YMEHHE BCTYIATh B PeUEBOE OOIICHNE, y4aCTBOBATh
B JIMAJIOTe, TIOHUMATh TOYKY 3PCHHS COOCCEHIKA, IPU3HABATH MTPABO HA MHOE MHEHHE; COCTABJICHUE
TJIaHAa, TE3UCOB, KOHCIIEKTA; IPUBEICHNE IPUMEPOB, TTOI00p apryMEHTOB, (POPMYTMpPOBAaHUE BHIBOJIOB;
OTpakeHHE B YCTHOM WM MUCHhbMEHHOU (hopMe pe3yIbTaTOB CBOCH JIEATEIHHOCTH).

PeduexkcuBHas (camocTosITeNIbHAS OpraHU3aIis y4eOHOM 1eSTeNbHOCTH; BIaIcHHe
HaBbIKaMHU KOHTPOJIA U OLUCHKHU cBoen ACATCIIBHOCTH, ITOUCK U YCTPAHCHUC IIPUYHUH BO3SHHUKIIUX
TPYIHOCTEHN; OIICHUBAHUE CBOUX yUEOHBIX JOCTIKCHUI; BJIaJICHIUE YMEHUSIMH COBMECTHOM
NeSTeIbHOCTH: COTJIACOBAHME U KOOPAMHALIUS JESTEIbHOCTH C APYTUMU €€ YIaCTHUKAMH).

1) IlpenMeTHbIe pe3yabTaThl



ba3oBblii ypoBeHb

«IIpo61eMHO-(pYHKIIMOHAJIBHBIE Pe3yJIbTaThD)

Paznen |. BoINyCKHUK HAY4YUTCS 1. BINYCKHUK MOJYYUT BO3MOKHOCTh
HAYYUTHCHA
Henn J1J1s Mcrosib30BaHUs B MTOBCEIHEBHOM s pazsumus mviuinenus,
OCBOEHH KU3HU U 00ECTICUCHUSI BO3MOKHOCTH UCNONIL30B8AHUS 8 NOBCEOHEBHOU HCUSHU
npeaMera YCHEUIHOTO MPOJI0JKEHUSI 00pPa30BaHUsI 110 | U obecneuenus 603MOHCHOCMU
CHEIMAILHOCTSIM, HE CBSI3aHHBIM C VCREewH020 NPoO0INHCeHUsI 0OPA308aAHUS
MIPUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEeMATUKH | 1O CHeYuaibHOCMAM, He C8A3AHHBIM C
NPUKTAOHBIM UCNONIb308AHUEM
Mamemamuxu
TpeOoBanus K pe3yjbTaTaMm
Inemenmur | OnepupoBarh Ha 6A30BOM Onepuposams® noHAMusAMIU: KOHEUHOE MHOIHCECMEO,
meopuu ypoBHE IOHATHAMI: KOHEUHOE | 21eMeHm MHOIICECMBA, NOOMHOIICECEO,
MHOCECME | MHOXKECTBO, DJIEMEHT nepeceueHue u 00beOUHeHUe MHOINCECME, YUCTOBbLE
u MHOKECTBA, IMOJAMHOXKECTBO, MHOIICECMBA HA KOOPOUHAMHOU NPAMOLL, OMPE3OK,
Mamemamuy | iepecedeHne u 00beTMHEHNE UHmMepea, NOIYUHMEPBA, NPOMENCYMOK C
ecKoul MHOECTB, YUCIIOBbIE 8bIKOJIOMOLL MOYKOLL, 2paguieckoe npeocmasgienue
J102UKU MHO’K€CTBA Ha KOOPIMHATHOM MHOJCECM8 HA KOOPOUHAMHOU NIIOCKOCHIU

IIPSIMOM, OTPE30K, UHTEPBAJI;
omepupoBaTh Ha OA30BOM
YpOBHE MOHATUSAMU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPKACHUSI, UICTUHHBIE U
JIO’KHBIE YTBEPKACHMUS,
[IPUYKHA, CJIEACTBUE, YACTHBIN
cityyail o01Iero yTBepKIeHus,
KOHTpIIpUMED;

HaxOJHUTh [IEPECCUCHUE U
00bEeTUHEHNE IBYX MHOXECTB,
MIpe/ICTaBICHHbBIX rpapuuecKku
Ha YUCJIOBOU MPSIMOM;
CTPOUTBH HA YUCIIOBOU ITPAMOM
IIOAMHOKECTBO YUCIIOBOIO
MHOXECTBA, 3aJJaHHOE
IIPOCTENIIMMHU YCIOBUSAMU;
pacro3HaBaTh JIOXKHBIE
YTBEPKACHUS, OIIMOKH B

paccyXacHHUsIX, B TOM
YHCJIe C UCII0JIb30BaHHEM
KOHTPIIPUMEPOB.

1068CEOHEeBHOU HCUSHU U NPU
usyduenuu opyaux npeomMemos:
WCIOJIb30BaTh YHCIIOBBIC
MHO’KECTBa Ha KOOPIMHATHOM

MPSAMON U ONIHCaHUS

onepuposamv NOHAMUAMU: YMBEPHCOEHUE,
ompuyaHue ymeepiucoeHusl, UCMUHHbLE U I0NHCHbLE
VMBEPHCOCHUS, NPUYUHA, CTleOCmEUe, YACTHbLU
cayyail obuie2o ymeepicoerus, KOHmpnpumep,
npoeepsmb NPUHAOTIEHCHOCIb deMeHmda
MHOJICECmBY;

Haxooums nepeceyenue u 06veOuHeHuUe MHOICECms,
8 MOM Yuce npedCmagieHHbIX epaguiecku Ha
YUCTOBOU NPAMOIL U HA KOOPOUHAMHOU NAOCKOCTU,
npoeooUms 00KA3AMeNbHble PACCYHCOEHUS OISl
000CHOBAHUSA UCIIUHHOCINU YMBEPHCOEHULL.

108CEOHEBHOU HCUZHU U NPU UZVUEHUU OPY2UX

npeomemos:

UCNONIL3068AMb YUCTOBblIE MHONCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
niocKkocmu 0Jisi ONUCAHUS PEeAIbHbIX NPOYECCo8 U
ABNEHUT,

npo8oOUMb 00KA3AMENbHbLE PACCYHCOCHUSL 8
CUMYAYUAX NOBCEOHEBHOU HCUZHU, NPU PeuleHUU
3a0a4 uz opyaux npeomemos

! 3):[60]: M Jajee: pacrno3HaBaTh KOHKPETHBIC IIPUMEDPHI 06IIII/IX MOHATHUH I10 XapaKTCpHbIM IIpU3HAKaM, BbIIIOJIHATH ﬂeﬁCTBHH B
COOTBETCTBUM C OIPEACIICHUEM U HpOCTeﬁmHMH CBOIiCTBaMH HOHﬂTHﬁ, KOHKPETU3UPOBATh IIPpUMEPAMU O6HII/I€ IIOHATHS.

2 3):[60]: " fajiee; 3HaTb ONPECACIICHNUE TOHATUS, YMETD MMOSACHATL €ro CMbICJI, YMETb UCII0JIb30BATh NOHATHUE U €0 CBOMCTBa npu
MpOBEACHUN paccymﬂeﬂnﬁ, peuieHuu 3aaay.




peanbHBIX MPOLIECCOB U
SIBJICHHI,

MMpOBOAUTD JIOTUYCCKUC
pacCcyXIeHUSA B CUTyaluax
ITOBCEIHEBHOM JKM3HH

Yucna u
ebIparcenus

OnepupoBath Ha 6a30BOM
YPOBHE MOHATUSAMU: L[E10€
YUCIIO, AEIIUMOCTh YUCEN,
OOBIKHOBEHHASI IPOOH,
necsiTuuHasi Apo0Ob,
paloHaIbHOE YHCIIO,
npuOIMHKEHHOE 3HAUCHUE YHCTIa,
4acTb, A0, OTHOLIEHHE,
MIPOLIEHT, TOBBILIEHUE U
MIOHM)KEHUE Ha 33/1aHHOE YUCIIO0
MIPOLIEHTOB, MacIITa0;
omepupoBaTh Ha OA30BOM
YPOBHE MOHATHUSMH: JIOTapUPM
YHUCIa, TPUTOHOMETPUYECKas
OKpPY>KHOCTb, I'paJlyCHasi Mepa
yria, BeJIM4HMHa YIJIa, 3aJaHHOTO
TOYKOW Ha
TPUTOHOMETPUYECKOM
OKPY>KHOCTH, CUHYC, KOCUHYC,
TAHIE€HC U KOTAHT'€HC YIJIOB,
HMEIOILIUX [TPOU3BOJIBHYIO
BEJINYUHY;

BBITIOJIHATH apUPMETHIECKHE
JICUCTBUSA C LICJIBIMA U
palMOHANIbHBIMH YHCIIAMU,
BBITIOJHATH HECTIOKHBIE
npeoOpa3oBaHMs YUCITOBBIX
BBIPaXXEHUI, COAEPIKALIUX
CTETEeHU YHCell, INOO KOPHU U3
qucen, TM00 JTorapu(mbl YUCeT;
CpaBHMBATh pallMOHAJIbHbIE
YHUCIIa MEXY CO0O0ii;
OLICHUBATh U CPABHUBATH C
paloHaIbHBIMU YHCIIAMU
3HAUYEHUS LIENIBIX CTETICHEN
4yuCell, KOpHEN HaTypaJlbHOM
CTETIeHH U3 YHCe, JOrapupmMoB
Yucell B IPOCTBIX CIydasx;
M300paxkaTh TOYKaMH Ha
YUCIIOBOM MPSAMOM LENBIE U
paloHaIbHbIE YHCTIa,
M300pakaTh TOYKAMU HA
YUCJIOBOY MPSIMOY LENIbIE
CTETEeHU YHCell, KOPHU
HaTypaJIbHOM CTENIEHU U3 YHCETl,
Jorapu@mbl 4Uced B MPOCTHIX
ClIyJasix;

BBITIOJHATH HECTIOKHBIE

C80000H0 onepupo6amv NOHAMUAMU. Yeloe YUCTO,
oenumocms uuces, 00biIKHO8eHHAs OPOOb,
decsamuyHas Opoodsb, pAyUOHAIbHOE YUCIO,
NpUOIUNCEHHOE 3HAYEHUe YUCILA, YACMb, 004,
OMHOUIeHUe, NPOYEHM, NOBbIUUEHUE U NOHUICEHUE HA
3a0anHOe YUCNIO NPOYEHMOos, Macumao,
npUBOOUMb NPUMEPLL YUCET C 3A0AHHBIMU
CBOUCMBAMU OETUMOCTU,

onepupoeamv NOHAMUAMU. JI02APUPM YUCa,
MPULOHOMEMPUYECKASL OKPYHCHOCMb, PAOUAHHAS U
2paodycHas mepa yana, eIuyura yeud, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU OKPYIHCHOCTIU,
CUHYC, KOCUHYC, MAHSEHC U KOMAHZEHC Y208,
UMEIOWUX NPOUBOTLHYIO BEIUYUHY, YUCTA e U T,
BbINOHAMb apumemuyecKkue 0eticmeus, couemas
YCMHbLe U NUCbMEHHbLE NPUEMbL, NPUMEHSI NPU
HeoOX00UMoCmu 8bl4UCIUMENbHbIE YCIMPOUCEA,
HAXo0umbv 3HA4eHUsl KOPHsL HAMYPAaIbHOU CIMeNneHu,
cmenetu ¢ payuoHaIbHbIM NOKA3Amenem,
Jo2apughma, ucnonw3ys npu Heobxoo0umMocmu
8blUUCIUMENbHBIE YCIMPOLCMBA;

NOIb308AMbCSL OYEHKOU U NPUKUOKOU NpU
NPAKMUYecKux pacuemax,

npo8OOUMb NO U3BECMHBIM YOPMYIAM U NPABUIAM
npeobpazosanus 6YKEEHHbIX BbIPANCEHU,
BKIIOHAIOWUX CIMENEHU, KOPHU, T02apUughmbl U
mpuzoHomMempuieckue yHKyuu,

HAX00UMb 3HAYEHUS. YUCTOBbIX U OYKEEHHbIX
BbIPAICEHUL, OCYUWECMEIsIl HeOOX00UMbLE
NOOCMAHOBKU U NPE0OPA308aHUSL,

U300padicameb cxemMamuyecKku y2oll, GeIudura
KOMOPO20 8bIPAdNCeHa 8 2padycax uiu paouanax;
UCNONb308aAMb NPU PEUeHUU 3a0ay MadIUYHble
3HAYEHUSL MPUCOHOMEMPULECKUX DYHKYULL YeN08;
BbINOIHAMb NEePesod GeTUYUHbL Yeld U3 PAOUAHHOU
Mepul 8 2pAOYCHYI0 U 0OPAMHO.

B nosceonesnoii scuznu
Opy2ux yueouvix npeomemos:
8bINOIHAMb OCUCMBUSL C YUCTOBBIMU OAHHBIMU NPU
PpeweHuu 3a0ay npaKmuiecko2o Xapakmepa u 3a0ay
U3 paznuyHbIX 0o1acmelt 3HAHULL, UCNONb3YA NPU
HeoOX00UMOCmuU CNPasoyHble MAmepudaIbl u
gbluUCIUMENbHBIE YCIMPOUCMBA;

OYEeHUBAMb, CPABHUBAMD U UCNOTIL308AMb NPU
PpeweHuU NPaKmuyeckux 3a0ay Yucioevle 3SHa4eHus.
PeanbHbIX 8eNUYUH, KOHKPEMHbLE YUCTIO8blE
Xapaxmepucmuku 00beKmos8 OKPYHCaroue2o Mupa.

U npu u3yyeHuu




peoOpa3oBaHus LEbIX U
JTPOOHO-palMOHATBHBIX
OYKBEHHBIX BBIPAKCHUH,;
BBIPaXKaTh B MPOCTEHIITNX
ClTy4dasix U3 PaBEHCTBA OJIHY
MIEPEMEHHYIO Yepe3 IPYyTHe;
BBIYUCIISATH B MPOCTBIX CIYYasix
3HAYCHUS YUCIIOBBIX U
OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISISE HEOOXOIUMbIE
MOJICTAaHOBKHU H
npeoOpa3oBaHus;

M300paxkaTh CXEMaTHICCKH
yToJI, BEITMYMHA KOTOPOTO
BBIpa)KEHA B rpajycax;
OLICHHBATh 3HAKU CUHYCA,
KOCHHYCa, TAHT€HCa, KOTAaHT€HCa
KOHKPETHBIX YTJIOB.

B nosceOHesHOU JHCU3HU U NPU U3VHEeHUU OPYUX
VUEOHBIX NPEOMEMOB:
BBITIONTHSATH BBIYUCIICHUS TIPH PEIICHUU 33124
MIPAKTUIECKOTO XapaKTepa,
BBITIOJTHATH MPAKTUYECKUE PACUETHI C
WCIOJIb30BaHKUEM IIPU HEOOXOIMMOCTH CITPABOYHBIX
MaTEPHUAJIOB U BEIYUCIUTEIBHBIX YCTPOUCTB;
COOTHOCHUTH PeaibHbIe BETMYUHBI, XapaKTEPUCTUKU
00BEKTOB OKPY’KAIOIIEr0 MUPA C UX KOHKPETHBIMU
YHCIIOBBIMU 3HAYCHUSIMU;

[10J1b30BaTh METO/AbI OKPYTJICHHUS, IPUOTMKECHUS U
MPUKUIKY TIPU PEIICHUH MPAKTUISCKUX 3a]1a9
MMOBCEAHEBHOW KU3HH.

Ypasnenua
u
HepageHcme
a

Pemrate nuHelHbIE YpaBHEHUS U
HEepaBEHCTBA, KBaJPATHbIC
ypaBHEHWUS,

periaTh JorapuMIUIecKue
ypaBHenwust Buza log 4 (bx + ¢) =
d u mpocTeiiiue HepaBeHCTBA
Buga log o X < d;

peliath noka3areibHbIe
ypaBHenus, Buxa a> = d (e
d MOKHO MPEACTaBUTDH B BUJIC
CTETNIEHU C OCHOBAHHMEM a) U
NpOCTEHIe HepaBeHCTBA BU/IA
a‘<d (rme d MoxHO
NPE/ICTaBUTh B BUJE CTEIICHU C
OCHOBaHHEM a);.

MPUBOIUTH HECKOJIBKO
PUMEPOB KOPHEW MPOCTEHUIIEro
TPUTOHOMETPHUYECKOTO
ypaBHEHHsI BUa: sin X = &, COS
X=a, tgx=a,ctgXx=a, riaea—
TaOJIMYHOE 3HAUCHHE
COOTBETCTBYIOIIIEH
TPUTOHOMETPHUYECKOH (DYHKIIUH.

1068CEOHEeBHOU HCUSHU U NPU
usydenuu opyaux npeomMemos:
COCTaBJISITh U pelIaTh
yYpaBHEHUS U CUCTEMBI
YPaBHEHUH MPHU PEIIEHNUN
HECIIOKHBIX MPAKTHYECKHX
3agad

Pewamyo payuonanvhuvle, noxazamenvHule u
Jloeapugmuyeckue ypasHeHus U HepageHcmad,
npocmetiuiue uppayuoHaIbHoule U
mpuecoHoMempuyecKue ypasHenusl, HepageHcmaa u
ux cucmemvl;

UCNONIBL308AMb MEMOObl PeUleHUs. YDAGHEHULL:
npugeoeHue K Udy «npou3gedeHue pagHo Hym0» Uil
«Yacmuoe pasHo Hy0», 3aMeHa NePeMeHHbIX,
UCNONIBb3068AMb MEMOO UHMEPBAN08 ONlsl PeUleHUs.
Hepagencma,

UCNONb308aMb 2paduuecKuii Memoo OJis
NPUOTIUINCEHHO20 PeuleHUs YPABHEHUN U HEPABEHCME,
uzobpaxcamov Ha MPUOHOMEMPULECKOL
OKDYHCHOCIU MHONCECB0 PeuleHUli NPOCMetuiux
MPULOHOMEMPUYECKUX YPABHEHUN U HEPABEHCME,
8bINOIHAMb 0OMOOP KOPHEl YPAGHEHUL Ul PeUleHUl
HepageHcme 6 COOmMEemcmaul ¢ 0ONOJIHUMENbHbIMU
VCA0BUAMU U OCPAHUYEHUSIMU.

106CEOHEeBHOU HCUHU U NPU USYUEHUU OPY2UX YUEOHBIX
npeomemos:

COCMAsIAMbs U pewams YPasHeHUs:, CUCTHeMbl
VPasHeHUll U HEPABEeHCMBA NPU peuleHulY 3a0ay
Opyux yueOHvix npeomMemos;

UCNONb308AMb YPABHEHUS U HePABEHCMEA OISl
nOCMpOenUs. U UCCIe008aHUSA NPOCMEUUUX
MAmMemMamuyeckux mooenetl peaibHblX CUmyayuti uiu
NPUKIAOHBIX 3A0a4;

YMemb UHMePNpemupo8ams NOJY4eHHbIL npu
PpeweHUU YPaeHe s, HepaseHCMEa Uil CUCeMbl
pe3yibmam, OYeHU8ams e20 npagoonooodue 8
KOHMeKcme 3a0aHHOU PeailbHOU CUMYayuu Uil




NPUKIAOHOU 3a0ayu

Dyukyuu

OmnepupoBath Ha 6a30BOM
YPOBHE NOHATUSAMMU:
3aBHCUMOCTH BEJTMYHH,
(GyHKLHUSA, apryMEHT U 3HaYCHHE
(GyHKIIUH, 00JIaCTh OMPEICICHHUS
Y MHO>KECTBO 3HaYEHUH
¢bynkuuu, rpaduk 3aBUCUMOCTH,
rpaduk QyHKIIUU, HYITH
(GyHKINHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pACTaHUE
Ha YUCIIOBOM IPOMEKYTKE,
yObIBaHHME Ha YHCIOBOM
MPOMEXYTKE, HanOOJIbIIIee 1
HauMEHblIee 3HaYeHue
(GyHKIMU Ha YHCIOBOM
IIPOMEKYTKE, IepUOIuIecKast
GbyHKIWMSA, TIEPHOL;
oIepupoBaTh Ha 6a30BOM
YPOBHE NOHATUAMMU: NpsIMast U
oOparHas MPOMOPIUOHAILHOCTh
JUHEeWHas, KBaJpaTU4yHas,
norapudmuueckas u
nokaszateiabHast QyHKIMH,
TPUTOHOMETPHUYECKUE (PYHKITHH;
pacrio3HaBaTh rpaduKu
3JIEMEHTAPHBIX ()YHKIIMA:
npsiMoi U oOpaTHOI
PONOPLIMOHATILHOCTH,
JINHEHOM, KBaJApaTUYHOM,
JorapupMHUECKOn U
MOKa3aTeabHON (QyHKIU,
TPUTOHOMETPHUECKUX (DYHKIIUH;
COOTHOCHUTH TpauKu
3JIEMEHTapHbBIX (PYHKLIMNI:
npsiMoit ¥ oOpaTHOM
MPONIOPIIMOHATILHOCTH,
JINHENHOM, KBaJAPATUIHOM,
JorapuMUIECKO 1
NoKa3aTeabHON (QyHKIUH,
TPUTOHOMETPHUECKUX (DYHKIIUH
¢ opmynamu, KOTOPHIMH OHH
3aJ1aHbl;

HaXOJUTh 10 rpaduKy
NpUOIMKEHHO 3HAYCHUS
(GYHKIINU B 331aHHBIX TOYKAX;
OTIpEeNIeNIATh 10 TpapuKy
cBoicTBa pyHKIMM (HYIH,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH,
HauOoJIbIINE U HAUMEHbIIINE
3HAYeHUS U T.11.);

Onepuposams NOHAMUAMU. 3A8UCUMOCTb GETUYUH,
@dyHKyus, apeymenm u 3Hadenue QyHkyuu, oo1acmo
onpeoeneHus U MHOMCEeCME0 3HAYeHUl YHKYUU,
epaghux 3asucumocmu, epapux yukyuu, Hyau
@yHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUcio80M NPOMedNCynmKe, yovleanue
HA YUCT080M NPOMedNHCYMKe, Hauboavuiee u
HaumeHbulee 3HayeHue QYHKYUU Ha Yucio8om
npomedxcymke, nepuooudeckas yHKyus, nepuoo,
YyemHas U HeyemHas QyHKYuu;

onepuposams NOHAMUAMU: NPAMASL U OOPAMHASL
NPONOPYUOHATLHOCY, TUHEHAS, K8AOPAMUYHAS,
Jloeapughmuyeckas u nokazamenvHas QyHKyuu,
mpuzoHomMempuieckue yHKyuu,

onpeoensims 3HaueHue QyHKYuu no 3Ha4eHu
apeymenma npu pasiuyHulx cnocobax 3a0anus
@yuryuu;

Ccmpoumyv 2paguru U3yYeHHbIX QYHKYULL;
ONUCHIBAMb NO 2PAPUKY U 8 NPOCENUUX CIYYAsX NO
Gopmyne nogedenue u ceoticmea QyHKyu,
Haxooums no epaguxy QyHKyuu Hauboavuue u
HaumMeHbuUe 3HAYeHUs,

cmpoums dcKu3 epagura ynxkyuu,
yooseiemsopsatoueli npusedeHHOMy Habopy YCio8ull
(npomedcymku 603pacmaHnus/yovleanus, 3Havenue
@yHKYuU 8 3a0aHHOU MOUKe, MOYKU IKCIMPEMYMO8,
acumnmomol, YU QYHKYUU U m.0.);

peuiams ypagHeHus, npocmeniuiue Cucmembl
VPasHeHuil, UCNOb3YSL CEOUCNEA PYHKYULL U UX
epaghuxos.

106CEOHEeBHOU HCUHU U NPU USYUEHUU OPY2UX YUEOHBIX
npeomemos:
onpeoesims no 2paguKram u Ucnoab308ams OJisl
PpeueHuUss NPUKIAOHBIX 3404y C80UCMEA PealbHbIX
npoyeccos u 3asucumocmell (Haubonvuue u
HaumeHbuiue 3Ha4eHUs, NPOMENCYMKU 803PACMAHUS
u yovi8anusi pyHKYul, npoOMencymxu
3HAKONOCMOAHCMEA, ACUMAIMOMbL, NEPUOO U M.N.);
UHMEPNPEMUPO8aAms C8OUCMBA 8 KOHMEKCme
KOHKDEMHOU NPAKMUYECKOU CUMYayul;
onpeodenams no epagpuram npocmeriuiue
XapaxkmepucmuKu nepuoouteckux npoyeccos 8
ouonocuu, IKOHOMUKeE, MY3bIKe, PAOUOCEA3U U OD.
(amnaumyoa, nepuoo u m.n.)




CTPOUTH 3CKU3 rpaduka
(GyHKINH, YIOBIETBOPSIOLICH
NPUBEIEHHOMY Ha0Opy yCIOBUi
(mpoMeXyTKH Bo3pacTaHus /
yObIBaHUS, 3HaUeHNE (DYHKIIMH B
3aJIaHHOH TOYKE, TOUKHU
IKCTPEMYMOB U T.]11.).

108CEOHEBHOLL HCUSHU U NPU
uzyyeHuu Opyeux npeomemos:
onpeenaTh o rpadukam
CBOMCTBA PeabHbBIX MPOLIECCOB
1 3aBUCUMOCTCH (HanOOIbIIIHE U
HalMEHBIINE 3HAYCHHS,
MIPOMEXKYTKH BO3PACTAHUS U
yOBIBaHUS, IPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);
MHTEPNPETUPOBATH CBOWMCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKOM CUTYaLIUU

Dnemenmel
Mamemamuu
ecKo020
aunanuza

OnepupoBatb Ha 6a30BOM
YPOBHE MOHSATUSMU:
MPOU3BOIHAS (YHKIIUHU B TOUKE,
KacarenbHas K rpaduky
(byHKINHU, TPOU3BOAHAS
GbyHKIIY;

OIIpeAEIIsATh 3HaUCHHE
MIPOU3BOIHON (D)YHKIIMU B TOUKE
0 U300PAKEHUIO KacaTelbHON
K rpaduKy, IpOBEJCHHON B ATON
TOUKE;

pelaTh HeCIOXKHbIE 3a7a4n Ha
IIPUMEHEHUE CBSA3H MEXKIY
IIPOMEXYTKAMH MOHOTOHHOCTHU
U TOYKaMU IKCTpeMyma
(GyHKIMH, C OTHOW CTOPOHBI, U
MIPOMEXYTKaMH
3HAKOIOCTOSIHCTBA U HYJISIMU
MIPOU3BOHOM 3TON QYHKIIUH — C
JIPYTOH.

108CEOHEBHOU HCUZHU U NPU
usydenuu opyaux npeomMemos:
MOJIb3YACh TpaduKaMH,
CpPaBHHBATh CKOPOCTH
BO3pacTanus (pocTa,
TTOBBIIICHUS, YBEITMUCHUS U T.I1.)
WJIM CKOPOCTHU yOBIBAHHMS
(mageHus, CHIDKCHHS,
YMEHBIIICHUS U T.I1.) BEIUYHH B
peanbHBIX Mporeccax;
COOTHOCHUTH T'paKH peabHbIX

MPOLIECCOB U 3aBUCUMOCTEN C UX

Onepuposams noHAMUAMU. NPOU3BOOHAS PYHKYUU 8
mouke, KacamenbHas K 2pagpuxy QyHKyuu,
npou36o0HAs PYHKYUU,

BbIUUCTIAMD NPOUZBOOHYIO 0OHOUNICHA, MHO2OUIEHA,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL PYHKYULL,
BbIUUCTIAMND NPOU3BOOHBLE IIEMEHMAPHBIX DYHKYUL U
UX KOMOUHAYULL, UCTIOTb3YSL CNPABOUHbBLE
Mamepuansl,

Ucce008ams 8 NPOCMEUWUX CIYYAsX QYHKYuU Ha
MOHOMOHHOCMb, HAX00UMb HAUDOIbLIUUE U
Haumenbuiue 3Ha4eHus GyHKyull, cmpoums epaguxu
MHO2OUTIEHO8 U NPOCMEUUUX PAYUOHATLHBIX
@YHKYUL ¢ UCNOb30BAHUEM annapama
MAMeMamuyecKoe0 aHaiu3d.

10BCEOHEBHOU HCUZHU U NPU UZYUEHUU OPYeUX YYEOHBIX
npeomemos:
peutams NPUKIaoHbvle 3a0ayu U3 OUoI02uU, UIUKU,
XUMUU, IKOHOMUKU U OPY2UX NPEOMENO8, C8A3AHHbLE
¢ uccnedosanuem XapaKkmepucmuk peaibHuix
npoyeccos, HaxoHcOeHuem HauboIbLUUX U
HAUMEHbULUX 3HAYEHUTl, CKOPOCMU U YCKOPEHUs U
UHMepNpemupo8amy NoIy4eHHble Pe3yIbmambl




OIMCaHMUSIMHU, BKJIIOYAIOIIMMU
XapaKTEPUCTHKH CKOPOCTH
n3MeHeHus (OBICTPBI pocT,
TUTABHOE MTOHIKCHUE U T.11.);
UCTOJIb30BaTh TpaduKu
peabHBIX MPOIECCOB IS
pEIICHHSI HECIIOKHBIX
MPUKIIAJHBIX 33124, B TOM YHCIIE
orpenesisis o rpaduKy
CKOPOCTH X0J1a Tpoliecca

Cmamucmu
Ka u meopus
6eposAmHOC
meil, 102UKa
u

OmnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMHU
OIMucaTCIIbHBIMU
XapaKTEePUCTUKAMH YHCIIOBOTO
Habopa: cpeHee

Hmemvb npeocmasienue 0 OUCKDEMHbIX U
HeNpepulEHbIX CLYUAUHbIX GEIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCIU CLYYAIHbIX
BENUYUH,

umems npedcmasienue 0 Mamemamuieckom

Komounamo | apudpmMeTHIECcKOe, MeIuaHa, 0AHCUOGHUU U OUCNEPCUU CTYYAUHBIX BEIUYUH,

PuUKa HanOoJIbIlIee M HAUMEHBIIIEE umMems npedcmasiieHue 0 HOPpMAaIbHOM
3HAYCHUS, pacnpeoenenuu u npumMepax HoOpMaibHoO
orepupoBaTh Ha 0a30BOM pacnpeoeneHHbIX CIYYaAUHbIX 6eTUYUH,
YPOBHE NOHATUAMH. 1aCTOTA U NOHUMAMb CYyMb 3aKOHA DONLUUX YUCen U
BEPOATHOCTb COOBITHS, 8b1O0POUHO20 MEMOOA UBMEPEHUSL BEPOSMHOCEL,
CIly4aiHbIH BEIOOP, ONBITBI C umemnv npedcmasnerue 06 YCl06HOU 8ePOAMHOCIIU U
PaBHOBO3MOKHBIMH 0 NOJHOU 8EPOSAMHOCIU, NPUMEHAMb UX 8 PEULCHUU
3JIEMEHTapPHBIMU COOBITHUSAMY; 3a0au;
BBITHCIIATE BEPOATHOCTH umemyv npedcmasieHue 0 8ANHCHLIX YACTHBIX 8UAAX
COOBITHIT HA OCHOBE TOJCYCTA pacnpeoeneHull U NPUMEHAMb UX 8 peuleHUU 3a0a4;
1HCIIa HCXONOB. uMemv npedcmasienue 0 KOppeisyul CLydauHblx

BENUYUH, O TUHEUHOU pecpecCcul.
106CE0HEeBHOU JICUSHU U NPU

usyuenuu Opy2ux npeoMemos:  \ogeednegHON HCUSHI U NPU USYUEHUL OPYRUX
OLICHUBATh U CPAaBHUBATH B npeomemos:
HPOCTBIX CIYHaAAX BEPOATHOCTH | gpyyyciame unu oyenusamo 6eposimuocmu coobimuil
COOBITHI B peasbHOMN KU3HU; 8 PeabHOT JHCUZHU;
IUTaTh, COTIOCTABIIATD, 8bLOUPANb NOOX00sIUUE MENMOObL NPEOCMAGLEHUS U
CPaBHUBATH, HHTEPIIPETUPOBATE | oGnaGomKu danHbIX,
B HPOCTBIX CAYHasiX peAbHbIC |y 0my, pewams necnoscnvie 3adauu na npumenenue
AQHHBIC, IPE/ICTABJICHHBIC B 3aKOHA OOALUIUX YUCET 6 COYUOTOUL, CIMPAXOBANUL,
BUJIE TaOIIHIL, Arpamu, 30pagooxpaneruu, obecneyeHuu b6e3onacHocmu
rpaguxos HACENeHUS 8 YPe3BbIUALIHBIX CUMYAYUSX

Texcmosvle | PeniaTh HECIIOKHBIE TEKCTOBBIE | Pewiams 3a0auu pasHuix munos, 8 mom yucie 3a0auu

3a0auu 3aJ]auu pa3HbIX THIIOB,; NOBLILUEHHOU MPYOHOCIU;

aHAJIN3MPOBATh YCIOBUE 3a]auH,
IPU HEOOXOIUMOCTH CTPOUTH
IUIS €€ peLIeHUs
MaTEMaTHYECKYI0 MOJIENb;
MMOHUMATh U UCIIOJIB30BaTh JJIs
pelieHns 3a1auu nHpopMaluio,
IIPE/ICTABICHHYIO B BUJIE
TEKCTOBOW M CHMBOJIBHOM
3aIucH, CXeM, TabJIull,
auarpamm, rpaukos,
PHUCYHKOB;

JENCTBOBATH 110 AJITOPUTMY,

8b10UPAMb ONMUMATILHBLL MEMOO peueHus 3a0ay,
paccmampusas paziuyHvle Memoobl,

CMpoums MoOoejb peuerus 3a0adu, nPo8ooUNMy
0oKazamenbHvle PaACCYHCOCHUS,

peutams 3a0a4u, mpedyouue nepebopa 8apuaHmos,
npoGepKuU YC08uUll, 8b1OOPA ONMUMATLHOZ0
pesyrbmama;

AHATUUPOBAMD U UHMEPNPEMUPOBATNL Pe3YTbIMAaANbl
8 KOHmeKcme yClo8us 3a0a4l, 8bl10Upams peuleHus,
He npomugopedaujue KOHMeKCmy;,

nepesooums npu peuieHuu 3a0a4u UHGOPMayuio u3

00HOI hopmbl 8 OpY2yI0, UCHONIL3YSL NPU




COJIep KaIeMyCsl B YCIIOBHH
3a/1auu;
UCIOJIb30BATH JIOTHYECKUE
paccyXIeHHs MPU PELICHUN
3a/lauu;
paboTaTh ¢ U30BITOYHBIMU
yCJIOBUSIMH, BBIOMpast U3 BCeit
uH(popMaLu, JaHHEIE,
HEOO0XOAUMBIE /ISl pEIICHUS
3a/1a4u;
OCYILIECTBJIATh HECIOKHBIN
nepe0op BO3MOXKHBIX PEIICHUH,
BbIOMpAsi U3 HUX ONTHUMAJILHOE
10 KPUTEPHSIM,
chOopMyIUPOBAHHBIM B
YCIIOBHH;
aHAJIM3UPOBATH U
HUHTEPIPETHPOBATH MOTYYCHHbBIE
peleHus B KOHTEKCTE YCIOBUS
3aJla4uu, BEIOUpATh PEHICHUS, HEe
MPOTHBOPEYAINE KOHTEKCTY;
peliaTh 3aa4u Ha pacyeT
CTOMMOCTH MOKYTIOK, YCIIYT,
MOE3/I0K H T.IL.;
peliaTh HECIOXKHBIE 33/1a4H,
CBSI3aHHBIE C JIOJIEBBIM Y4acTHEM
BO BJIaJICHUU (PUPMOH,
MPEaNPUITHEM,
HE/IBIYKUMOCTBIO;
pelaTh 3a/1aun Ha MpOCThIe
MIPOIICHTHI (CHCTEMBI CKUIOK,
KOMHUCCHUH) U Ha BBIUYUCIICHUE
CIIO’KHBIX TPOLIEHTOB B
Pa3IMYHBIX CXeMaxX BKIIAOB,
KPEIUTOB U UIOTEK;
peraTh MpaKTHYECKUE 3a/1a4H,
TpeOyrole HCIOIb30BAHUS
OTPHIIATEILHBIX YUCEI: Ha
oIpeJiesIeHUe TeMIepaTypbl, Ha
OTIpeJIeIIEHUE TTOJIOKEHHST Ha
BpeMEHHOU ocH ([0 HaIIel Ipbl
U TI0CJIE), Ha JIBU)KEHUE
JICHEXKHBIX CPEJICTB
(mpuxon/pacxon), Ha
orpezeNieHue TTyONHBI/BBICOTHI
U T.IL;
UCMOJIb30BATh MOHATHE
MaciiTada IS HaX0KJIeHUS
paccTOSIHUH ¥ JUIWH Ha KapTax,
TJIaHAX MECTHOCTH, MIJIaHax
ITIOMENICHUH, BBIKPOWKAX, IIPU
paboTe Ha KOMIIBIOTEPE U T.II.
108C€0HEBHOU HCUSHU U NPU

HeobXooumocmu cxemol, madauysl, 2papuxu,
ouazpammol;

N0BCEOHEBHOU HCUSHU U NPU USYYEHUU OPYeUX
npeomemos:

pewams npakmuyeckue 3a0ayu u 3a0ayu U3 Opyeux
npeomemos




uzyueHuu opyeux npeomemos:
pelaTh HeCI0KHbBIE
MpaKTUYECKHE 3a/1a4H,
BO3HUKAIOIINE B CUTYaLIUSIX
MTOBCETHEBHOM JKU3HU

TI'eomempus

OnepupoBath Ha 6a30BOM
YPOBHE OHSATHUSAMH: TOUKA,
npsiMasi, II0CKOCTh B
MIPOCTPAHCTBE, MAPAJUICTHHOCTD
U TEPIIEHIUKYISIPHOCTD IPSIMbIX
M TNIOCKOCTEH;

pacrno3HaBaTh OCHOBHbBIE BUbI
MHOTOTPaHHHUKOB (IIPU3Ma,
MUPaMUIA, TPSIMOYTOJIEHBIN
napajuiesenumnes, Kyo);
n300pakaTh U3y4aeMble (PUTYPHI
OT PYKH U C IPUMEHEHUEM
MIPOCTHIX YEPTEIKHBIX
WHCTPYMEHTOB;

nenarh (BBIHOCHBIC) IJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (HUTYp: BH]I CBEPXY,
cOOKy, CHU3Y;

M3BJIEKAaTh HHPOPMALIUIO O
MIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUrypax,
MIPEJICTABICHHYIO HA YepTeKax U
PHUCYHKaX;

npuMeHsTh Teopemy [ludaropa
IIPU BBIYUCIICHUH JIEMEHTOB
CTEpEeOMETPUUECKUX (HUryp;
HaXO0/AUTh 0OBEMBI U MJIOLIA U
MOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHHUKOB C
pUMEHEHUEM (OpMYIT;
pacro3HaBaTh OCHOBHBIE BHIBI
TeJN BpameHust (KOHYC, HWIHHIP,
cdepa u map);

HAXO/UTh OOBEMBI U TIIOIA !
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOI'PaHHHUKOB U TeJ
BpAIICHHS C IPUMEHEHUEM

bopmy.

1068CEOHEeBHOU HCUSHU U NPU
usydenuu opyaux npeomemos:
COOTHOCHUTB aOCTPaKTHBIE
reOMETPUUECKUE TTOHATHS U
(bakThI ¢ pealbHBIMU
KU3HEHHBIMH 00BEKTaMU U
CUTYAITUSIMU;
UCIOJIb30BATh CBOUCTBA

MPOCTPAHCTBCHHBIX

Onepuposams nousmuamu. mouxa, npsamas,
NJIOCKOCMb 8 NPOCMPAHCMEe, NapaLlelbHOCMb U
NePReHOUKYIAPHOCHIb NPAMBIX U NIOCKOCMEU,
npuMeHsmb O0Jisl peueHuUss 3a0ad 2eomMempuiecKkue
gakmol, ecu ycio8us npumMeHeHus: 3a0aHbl 8 A6HOU
Gopme;

pewams 3a0ayu Ha HAxX0HCOeHUe 2e0MeMpPUIecKUx
8eUYUH NO 00PA3YAM UNU ATICOPUMMAM;

oenamu (8bIHOCHbBIE) NIOCKUE YePMENCU U3 PUCYHKOB
00beMHbIX uzyp, 8 MOM HUCTIe PUCOBATND BUO
cgepxy, cOOKy, Cmpoums ceuenus MHO202PAHHUKO8,
U361€KaAMb, UHMEPNPEMUPOBAMb U
npeobpazoevieamv UHDOPMAYUIO O 2e0MEeMPULECKUX
Queypax, npedCmasieHHyI0 Ha Yepmedlcax,
NpUMeHsAMb 2eoMempuieckue hakmol 015 peuleHus
3a0au, 8 MOM yucie npeonoIazarouux HeCKOIbKO
Wazoe peuteHus;

ONUCHIBAMb 83AUMHOE PACNONONHCEHUE NPAMBIX U
nI0CKOCmell 8 NpOCMpancmee;

Gopmynuposamsv c80UCMEa u NPU3HAKU ueyp;
O00KA3bIBAMb 2e0MempUuiecKue YmeepiHcOeHus;
671a0emv CMaHOaApmMHOU Kiaccugukayuer
NPOCMPAHCMBEHHBIX (hu2yp (MUpamuosl, npusmbsl,
napanienenuneovl),

Haxooums 06vembl U NIOWaoU No8epXHocmell
2eoMempuyecKux mei ¢ npuMeHeHuem Gopmyi;
BbIUUCTIAMb PACCIOSHUS U Yellbl 8 NPOCIPAHCIEE.

106CEOHEBHOU IHCUZHU U NPU UZYUEHUU OPYUX
npeomemos:
UCNONIL308aMb CEOUCMBA 2e0MEMPUYECKUX uyp
0J15 pewienus 3a0a4 nPaKmu4ecKo20 xapakmepa u
3a0ay u3 opyaux ooiacmeti 3HaHUtl




reoMeTpHUecKuX puryp s
pelIeHrs TUMIOBBIX 3aJa4
MPAKTUYECKOTO COAECPIKAHMUS;
COOTHOCHUTb TUIOIIAIU
IMOBEPXHOCTEN T€J OJJMHAKOBOU
(hOpPMBI pa3TUIHOTO pa3Mepa;
COOTHOCHUTH 00BEMBI COCY/IOB
OJIMHAKOBOI (popMBbI
Pa3IMYHOTO pa3Mepa;
OLIEHUBAThH (HOPMY MPABUIILHOTO
MHOTOTpaHHHKA MOCJIe CIUJIOB,
Cpe30B U T.1. (OIpenemsiTh
KOJIMUYECTBO BEpUINH, pedep u
I'PaHEN IOJTyYEHHBIX
MHOTOTPaHHUKOB)

Bexmopbt u | OnepupoBath Ha 6a30BOM Onepuposams nNOHAMUAMU OeKAPMO8bl KOOPOUHAMbL
KoopOounam | ypoBHE ITOHITHEM JICKAPTOBBI 8 npocmpancmee, 6eKmop, Mo0yJib 6eKmopa,
bl 6 KOOPJHMHATHI B POCTPAHCTBE; PABEHCMB0 8eKMOPO8, KOOPOUHAMbL 8eKMOPA, Y201
HPOCMPAHC | HaXOAUTh KOOPAUHATHI BEPIIUH | MeHCOY 6eKMOPAMU, CKANAPHOE Npou3eeoenue
mee Ky0a ¥ MPsIMOYTOJILHOTO BEKMOPOB, KOJLIUHEAPHbLE BEKMOPbL,
napasuiefenuneaa HAxXo0ums paccmosiHue mexcoy 08yMs MmoyKamu,
CYMMY 8€KMOPO8 U NPOU3BEOeHUe BeKMOPA HA YUCIO,
V20l MedHcOy 8eKmopamil, CKaisipHoe npouzgedeHue,
PpacKkiaovieams 86eKmop no 08YM HEeKOLIUHEAPHbIM
BeKMopam,
3a0a6ams NJI0OCKOCHb YPAGHEHUEM 8 0eKapM OGOl
cucmeme KOOpOUHam,
pewams npocmeuuue 3a0a4u 66e0eHUeM
8eKMOPHO20 bazuca
Hcmopusa OnuceIBaTh OTIAEIbHbBIC Ilpeocmasname 6K1a0 8bIOAIOWUXCA MATNEMAMUKOS
Mamemamuk | BbIIAIOIINECS PE3YIbTaThI, 8 passumue Mamemamuxy U UHbLX HAYYHbIX
u MOJIYYEHHBIC B XOJIC PA3BUTHS obnacmetl;
MaTEeMaTHKHU KaK HayKu; NOHUMAMb POib MamemMamuxu 8 passumuu Poccuu
3HATh TPUMEPHI
MaTEeMaTHYECKUX OTKPBITHHA U
UX aBTOPOB B CBS3H C
OTEYECTBEHHOW U BCEMUPHOMN
HUCTOPHUEH;
MMOHUMATh POJIb MATEMATHUKH B
pa3Butuu Poccun
Memoowt [TpuMeHsITh U3BECTHBIE METOBI | MCcnonb306ams OCHOBHbBIE MEMOObl
Mamemamuk | ipu pelIeHUH CTaHIAPTHBIX dokazamenbcmea, npoeoOUnb 00KA3AMeNIbCMeEo U
u MaTeMaTHYeCKHX 3aJ1a4; BLINOJIHAMb ONPOBEPHCEHUE,

3aMedaTh U XapaKTepru30BaTh
MaAaTEMATHYCCKHUE
3aKOHOMEPHOCTH B
OKpYy>Karolen
NEHCTBUTEIBbHOCTH;

IIPUBOJIUTE IIPUMEPEI
MAaTEMATHYCCKUX
3aKOHOMEPHOCTEHN B MIPUPOJIE, B
TOM YHCJIC XapaKTEePU3YIOIINX
KpPacoTy U COBEPIIEHCTBO

NPUMEHAMb OCHOBHbBLE MEMOObl PeUIeHUS
Mamemamuyeckux 3a0auy,

HA OCHOBE MAMeMamu4eckux 3aKOHOMePHOCmell 8
npupooe XxapaKxmepuzosams Kpacomy u
COBEPULEHCTNBO OKPYIHCAIOUWE20 MUpa u
npousseoeHull UCKyccmea,

npUMeHAmMb npocmeuuiue npocpamMmmuble Cpeocmsed u
9/1eKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU
peweHuu MamemMamuyecKux 3a0ay




OKpPY>KaIoIlIero MUpa U
MPOU3BEICHUI UCKYCCTBA

1. Conep:kanmne yuyeOHOro mpeamera

Aure0pa m Ha4YaJ1a MaTeMaTH4YeCKOIr0 aHAJIN3a

[ToBTOopenue. Pemenne 3aaa4 ¢ UCNOJIB30BAHUEM CBOMCTB YMCEN U CUCTEM CUUCIIEHUS, JEIUMOCTH,
JIOJIEN M YacTeH, MPOLEHTOB, MOJyJIEH uKcen. Pemenne 3a1a4 ¢ MCIOIb30BaHUEM CBOMCTB CTEIEHEU U
KOpHEeH, MHOTOYJICHOB, TPE0Opa30BaHNii MHOTOUYICHOB U IPOOHO-PAIIMOHATILHBIX BBIPAKEHUN.

Kopens crenenu N> 1 u ero cBoiictBa. CTeneHb ¢ pallMOHAIBHBIM [T0Ka3aTeNleM U ee cBoicTBa. [lonarue
O CTEIIEHU C JEeHCTBUTENbHBIM NOKa3aTesieM. CBOICTBA CTENEHU C IEMCTBUTENBHBIM I10KA3aTEIEM.
Jlorapudm uucna. OcHOBHOE JorapupMuIecKoe ToxkaecTBo. Jlorapudm nponsBeaeHus, 4aCTHOTO,
CTEIEeHHU; IIepeX0/l K HOBOMY OCHOBaHUIO. JlecATUYHBIN U HATYypaJbHBIN JOrapu(Mbl, YUCIIO €.
[TpeoOpa3oBaHus MPOCTEHIIINX BBIPAKCHUIA, BKITFOYAIONINX apU(PMETHUSCKUE OTIEPAIIIH, a TAKKE
orepaliy BO3BEACHUS B CTENEHb U JJorapu(pMupoBaHusl.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI'€HC ITPOU3BOJIBHOrO yria. Pannannas mepa yria. CUHYC, KOCHHYC,
TAHI€HC U KOTaHreHC uyncia. OCHOBHbIE TPUTOHOMETPUYECKUE TOkAecTBa. DOpMyIbl IpUBEICHMUS.
CuHyC, KOCUHYC U TAHT'€HC CYMMBI U Pa3HOCTHU ABYX yriioB. CHHYC U KOCUHYC ABOMHOrO yria. @opmyvl
nonogunnozo yena. llpeodbpazoBaHusi CyMMbl TPUTOHOMETPUYECKHUX (QYHKIUI B MPOU3BEICHUE U
MIPOU3BEACHUS B CyMMY. Buipasicenue mpueonomempuieckux yHKyuil uepes maHeeHc no108UHHO20
apeymenma. IIpeoOpa3oBaHus TPUTOHOMETPHUUECKUX BhIpaXXeHUU. [Ipocmetiuiue
mpucoHomempuyeckue ypaBHEHUS U HEPABEHCMEA.

Apxcumnyc, apkKoCcuHyc, apKmaneenc, ApKKOmMaH2euc.

Oynkmun. O0IacTh ONpeieNIeHUs 1 MHOKecTBO 3HadeHu. [ paduk Gpynkuuu. [Tocrpoenne rpadukos
GyHKIHH, 3a1aHHBIX pa3IUuYHbIMU criocobamu. CBolicTBa GyHKIUI: MOHOTOHHOCTb, YETHOCTD U
HEYETHOCTb, IEPUOJUYHOCTb, OTPaHUUYEHHOCTb. [IpoMexyTKkH Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIEE U
HauMEHbIIIee 3HAYEHUS, TOUYKH SKCTpeMyMa (JIOKaJIlbHOTO MakCUMyMa U MUHUMYMa). ['paduueckas
uHTepnpetanus. [Ipumepsl pyHKIMOHANBHBIX 3aBUCUMOCTEHN B peasIbHbIX MTPOLIECCaX U SBJICHUSIX.
Ob6patHas ¢pyukuus. Obnacms onpedenenus u odbracms 3Havenuli oopamuot pyukyuu. I'padux
o0paTHOM (YHKIIHH.

CrenenHas GyHKLUS C HATypaJlbHBIM IOKa3aTesneM, e€ CBOMCTBa U Irpaduk.

Bepmuxanvnvie u copuzonmansnvle acumnmomsi epaguxos. I paguxu OpooHo-1uHelnbix QyHKYu.
Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpadUKH, TEPUOJUUYHOCTh, OCHOBHON NEPHO/I.
[TokazarenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOICTBA U rpaduK.

Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U TpaduK.

[IpeoOpa3oBanue rpauKOB: MapajjiebHbII IEPEeHOC, CAMMETPHUS OTHOCUTEIBHO OCeM KOOpIMHAT U
cumMMempusi OMmHOCUMENbHO HAYAad KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO NPAMOU Y =

X, pacmsascenue u cocamue 800Jb ocell KOOpOUHAm.

Ilonsamue o npedene nocrnedosamenvrocmu. Cyujecmeosanue npeoeia MOHOMOHHOU 02PAHULEHHOL
nocieoosamenvhocmu. JInHa OKpyXHOCTH U TUIOIIAs Kpyra Kak Ipeenbl 0CIe10BaTeIbHOCTEH.
beckoneuHo yObIBarolIas reOMeTpHUUECcKasi MPOTrPeCCHsi U ee CyMMa.

Ilonamue o nenpepuvlenocmu hyHKyuu.

[TonaTne 0 mpou3BOAHON QYHKIMH, GU3NIECKUNA U TE€OMETPUUECKUN CMBICI IPOM3BOIHON. Y paBHEHUE
KacarenbHOHU K rpaduky ¢pyHkiuu. [Ipon3BoaHbIe CyMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO.
ITpon3BoiHBIE OCHOBHBIX 3JIEMEHTapHbIX (yHKIKH. [IprMeHeHre Mpon3BOIHON K UCCIIEOBAHUIO
GyHKIMA 1 TOCTPOCHUIO TPadUKOB. [Ipouszeoonvle 06pamuou hyHKyuu u KOMNO3uyuu OAHHOU QYHKYuu
C TUHEUHOU.

Ilonsamue 06 onpedenennom unmezpane Kax 1iouad KpUBOJIUHEHHON Tpanennu.

IIprmeps! HCI0NIb30BaHMS TPOU3BOIHOM JUIsl HAXOXKACHMSI HAUITYYILIErO PEIIEHUS B IPUKJIAIHBIX, B TOM
quclie COLMaTbHO-IPKOHOMUYECKUX, 3aauax. HaxoxaeHne ckopocTu AJis mpolecca, 3aJaHHOTO
bopmynoit unu rpadukom. [Ipumeps! npuMeHeHus: HHTerpaia B pU3MKe U reoMeTpun. Bropas
MPOU3BOIHAS U €€ (PU3MUECKUI CMBICIT.

Pemienue panoHanbHbIX, TOKa3aTeIbHbIX, JIOTApU(PMUYECKUX YpaBHEHUI U HepaBeHCTB. Pemenue
UPPALMOHATIBHBIX M TPUTOHOMETPUUECKUX YpaBHEHUI U HepaseHCcms.




OCHOBHBIE IPUEMBI PEIICHUS CUCTEM YPaBHEHHI: TOJICTAHOBKA, aJIreé0Opandeckoe CI0KEHUE, BBEJICHUE
HOBBIX IIEPEMEHHBIX. PABHOCWIIBHOCTE ypaBHEHUM, HEPABEHCTB, CUCTEM. PellleHne npocTenmx cCucTeM
YpaBHEHUH € IBYMsI HEU3BECTHBIMU. PelieHne cucTeM HEpaBeHCTB C OJTHOM MEPEMEHHOM.
Hcnonb3oBanue CBOMCTB U TpagukoB (QyHKIIMI MPU PELICHUH YpaBHEHUI U HepaBeHCTB. MeTon
UHTEepBaJIOB. M300pakeHne Ha KOOPIMHATHOM IJIOCKOCTH MHO>KECTBA PEILIEHUI YpaBHEHUH U
HEPABEHCTB C JBYMs [IEPEMEHHBIMU U CUCTEM.

[TpuMeHeHre MaTeMaTHYECKUX METOJIOB JJIsl PELICHUs COAEP KATENIbHBIX 3a/1a4 U3 Pa3JInYHbIX o0nacTei
HayKU U IIpakTUKU. MHTEpnipeTanus pe3ynbrara, y4eT pealbHbIX OTPaHUYCHUN.

DneMeHTbl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUHU BEPOSITHOCTEH.

Tabnuunoe u rpaduveckoe MpeacTaBIeHUE JaHHBIX. Yuci08vle Xapakmepucmuku psaoos OAHHbIX.
IToouepenHblit 1 OTHOBPEMEHHBII BHIOOP HECKOJIBKUX JIEMEHTOB U3 KOHEYHOT0 MHOKECTBa. DOpMyIIbl
qHcya MepecTaHOBOK, COUETaHUH, pa3MelieHuil. Pemenne KoMOMHATOPHBIX 3a/1a4. DJIeMeHTapHbIE U
CJIO’KHBIE COOBITHS. PaccMOTpeHue ci1y4aeB U BEpPOSITHOCTh CyMMbl HECOBMECTHBIX COOBITHIA,
BEPOATHOCTH IPOTUBOIIOJIOKHOTO COOBITUSA. [lonamue o Hezasucumocmu cobvimutl. Beposimnocmy u
cmamucmuyecKkas 4yacmoma Hacmyniienus coovimusl. Perienne npakTHUecKuX 3ajad ¢ IpUMEHEHUEM
BEPOSITHOCTHBIX METO/0B.

I'eomerpus

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBbIE MOHATHUS CTEPEOMETPUH (TOUKA, MIPsIMAs], IJIOCKOCTh, IPOCTPAHCTBO).

[lepecekaromuecs, napauienbHbIe U CKPEIIMBAIOIINECS IPSIMbIE. YTOI MEXY MPSMBIMU B
npoctpanctse. [leprnenaukynsapHocTs npsimbix. [lapanienbHOCTh U EPHEHIUKYISPHOCTD MPSIMON U
IJIOCKOCTH, MPU3HAKU U CBOMCTBA. Teopema o Tpex nepneHaAuKymspax. [lepneHaukyssap u HaKJIOHHAs K
IJIOCKOCTH. YTOJI MEKIY NPSMOM U INIOCKOCTBIO.

[TapaniensHOCTb MIOCKOCTEH, MEPHIEHAUKYISIPHOCTD INTIOCKOCTEH, MPU3HAKU U CBOWUCTBA. /[8yepaHHbliil
V2o, TUHetHbLU Y201 08Y2panHo20 yeaa. PaccTosiHue OT TOUKH JI0 IJIOCKOCTU. PaccTosiHue oT npsiMoit 10
iockocTu. Paccrosinne Mexay napajuieTbHbIMU IJIOCKOCTSIMU. PaccTosiHue MKy CKpEIIMBAIOIIMMHUCS
MPSIMBIMH.

[TapannensHoe npoekTHpoBaHUe. [L101adb Opmo2oHAIbHOU NPpOeKyUuU MHO20y20abHUKA. VI300paxkeHune
IIPOCTPAHCTBEHHBIX (UTYD.

MHororpaHHUKH

Bepuunsl, pebpa, rpaHu MHOTOTpaHHUKA. Pazeepmxka. Muozoepannvie yenvi. Bulnykivie MHO202paHHUKU.
[Ipu3ma, e€ ocHOBaHus1, OOKOBbIE pedpa, BbICOTA, OOKOBast MOBEPXHOCTH. [IpsiMast 1 HaKJIOHHAs pU3Ma.
[TpaBunbHas npusma. [lapannenenunen. Kyo.

[Mupamuna, e€ ocHoBanue, 60KOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyroipHas mupaMua.
[IpaBunbHas nupamuaa. Y ceueHHas nupaMuia.

CummMeTpu B KyOe, B apaJljiesIeIUIEe e, 8 npusme u nupamuoe.

Ilonsamue o cummempuu 6 npocmpancmee (YeHmpanbHas, ocesas, 3epraivhas). [lpumepvl cummempuii 8
OKpydHcalouem mupe.

Ceuenus Ky0a, IpU3MBbI, THPAMU/IBL.

[IpencraBienue o MpaBUIbHBIX MHOTOTPAHHUKAX (TETpa3p, Ky0, OKTa’dap, 10AEKadIp U UKOCAIP).
TeJsia 1 MOBEPXHOCTH BpallleHHUA

Hunuuap u koHYC. YcedeHHbIH kKonyc. OCHOBaHUE, BHICOTA, OOKOBAsi MOBEPXHOCTDh, 00pa3yroIas,
pasBepTKa. Ocegule ceuenus u ceveHus napanieibHble OCHO8AHUIO.

[ap u chepa, ux ceuenusi. Kacamenvrnas niockocms k cghepe.

O0bembl Tes1 ¥ IUIOIIA/AN UX MOBEPXHOCTE

Ionsamue 06 ob6veme mena. Omuouienue 06vemMo8 N0OOOHLLX mell.

®opmyiel 00beMa KyOa, IpSMOYTOJIBHOTO Mapajiesienuesia, Npu3Msl, THIMHApa. Dopmyisl o0beMa
UpaMuIbl 1 KoHyca. @opMyJIbl IUIONIAIM OBEPXHOCTEN IMIIMHpPA U KoHyca. Dopmyibl o0bema mapa u
iomanu chepsl.

Koopaunatbl 1 BeKTOpHI B IPOCTPAHCTBE

JlexkapToBbI KOOPJIMHATHI B TpocTpancTBe. DopMysia pacCTOSHUS MEXAY ABYMsI TOUKaMU. Y paBHEHUS
cdepsl u nrockocmu. Popmyna paccmosanus Om moyku 00 NIOCKOCMU.



Bekropel. Moaynb BekTopa. CiioxkeHne BEKTOPOB U YMHOKEHHE BEKTOpa HAa YHCIIO. YTOJI MEXIY
BekTopamu. Koopaunate! Bekropa. CkansipHOE IpOM3BeieHNE BEKTOPOB. KoiHeapHbie BEKTOPBI.
Pa3noxkeHue BekTopa 1o IByM HEKOJUIMHEapHbIM BekTopaM. KoMruianapHsie BeKTopbl. Paznoxenue
BEKTOpA MO TPEM HEKOMILIAHAPHBIM BEKTOPaM.

IToBTOpEHUE

IToBTOpenue kypca marematuku 10-11 kmaccos.

I1l. TemaTnueckoe NJIAHMPOBAHME C YKAa3aHHEM KOJINYECTBA YaCOB, OTBEIEHHBIX HA
0CBOEHHE KAKI0i TeMbI

AJiredpa ¥ HAYaJIa MATEMATHYECKOI0 AaHAJIN3A

Ne HasBanue Temsl KonunuecTBo yacos
1/

10 xacc 94
1 Anrebpa 7-9 (moBTopeHue) 9
4 CreneHs ¢ JeCTBUTENBLHBIM ITOKA3aTeIEM 13
S) Crenennas GyHKIUs 11
6 [TokazarenbHast QyHKINS 10
7 Jlorapudmmueckas pyHxius 15
8 Tpuronomerpuyeckue GopMyJibl 14
9 TpuronomeTpruyeckue ypaBHEHHUS 1 HEPAaBEHCTBA 17
10 [ToBTOpeHue n 006001mEeHNE Kypca 5

11 xmacc 84
1 Tpuronomerpruyeckue GyHKIUU 13
2 [TponsBoHas U €€ reOMETPUUECKUN CMBICT 16
3 [TprMmeHeHre TpOn3BOJHON K UCCIIEeTOBAaHUIO (QYHKITHI 12
4 [TepBooOpasnast 1 UHTErpa 11
5 KomOuHaropuka 10
6 DJIEMEHTBI TEOPUH BEPOSITHOCTEN 11
7 IloBTOpEeHNE 11

I'eomerpus

Ne HasBanune TeMbl KonnuecTBo vyacos
/1

10 xmacc 50
1 BBenenne. AKCHOMBI CTEpEOMETPUH U UX CIeACTBUS | 4
2 ITapaJj1eIbHOCTB NPSIMBIX M IUIOCKOCTEN 17
3 ITeprnieHIUKYJIAPHOCTD NPSIMBIX U INIOCKOCTEN 15
4 MHororpaHHiKu 12
o) 3aKJII0UNUTENbHOE TOBTOPEHNE 2

11 knace 52
1 BekTopsl B ipocTpaHCcTBE 5
2 MeToa KOOpAMHAT B IPOCTpaHCTBE. J[BHKEeHHE 9
3 [{ununp, KOHyC, map 10
4 O6wem Ten 16
5 3aKJII0UNUTENHHOE TOBTOPEHKE 12




