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PABOYASA ITPOI'PAMMA
1O MATEMATHKE 10-11 KJTACC ©I'0C COO
(PA3OBbIU U YTJIYBJIEHHbBIU YPOBHN)

PabGowas  mporpamma  coctaBieHa Ha  OcHOBe  (DenepasbHOTO  rOCyIapCTBEHHOTO
00pa30BaTeNILHOTO CTaHJapTa CpeJHero ooOIero oopazoBanus (yTB. IpuUKa3oM MUHHUCTEpPCTBa
oOpaszoBanus u Hayku P® ot 17 mas 2012 r. N 413), ocHOBHOI 00pazoBaTeIbHON MPOTrpaMMbl
cpennero obmiero oopazosanus (10-11 kmaccer).

Peanuzanus paboveil mporpaMMbl OCYIIECTBIISICTCS C HCIIOIb30BAHUEM YUCOHHKOB!

- MaremarTnka: anreOpa U Hadaia MaTeMaTHYECKOrO aHAIIN3a, reoMeTpusi. AnreOpa 1 Havaia
MaremaTH4eckoro aHaiamusa. 10 kiacc: yueO. s 001eoopas3oBar. opranu3aiuii: 6a3oBblil U
yriy6u. ypoau / [FO.M. Komnsirun, M.B. TkauéBa, H.E. ®énoposa, M.U.111a0bynun.]. — Mocksa:
[Ipocsemenue, 2020.

- MaremarTunka: anrebpa 1 Hayaja MaTeMaTHYECKOTO aHAlM3a, reoMeTpus. Anredpa u Hadaia
MaTeMaTHYecKoro anamm3a. 11 kmacc: yueO. s oOmeoOpa3oBaT. OopraHu3aluii: 0a30BbIA U
yriry6i. yposau / [FO.M. Konsrun, M.B. Tkauésa, H.E. ®énoposa, M.W.111abynuH.]. — Mocksa:
[Tpocsemienue, 2020.

- Maremaruka: anreOpa u Hayaja MaTeMaTHYECKOro aHajiu3a, reomertpus. ['eomerpus. 10-11
KJIacChl. YUeOHUK JIs o0rieoOpas.oprad. 6a3oB.u yriy0i.ypoBau / [AtanacsH, B.®, Byty308,
c.b. Kagomries u ap.]. - Mocksa. IIpocsemenue, 2020.

[Tporpamma paccuntana Ha 0a30BbIi (272 yaca) u yrinyoneHHsli (408 yacoB) ypoBHH 0OyueHUs
B 10-11 xnaccax

Bba3oBblii ypoBeHb

- 10 kmacc — AnreOpa 1 Ha4yajga MaremMarudeckoro ananusa (85 gacos) + ['eomerpus (51uac) =
136 gacoB

- 11 kmacc — AnreOpa 1 Ha4yajga MaremMatudeckoro ananmsa (85 gacoB) + ['eomerpus (51uac) =
136 gacoB

Yriy0/1eHHbIH YpOBeHb

- 10 xmacc — AnreOpa u Hauana Marematudeckoro ananusa (136 gacos) + ['eomerpus (684acoB)
=204 yaca

- 11 kmacc — Anrebpa u Hayaia MaTeMaTHueckoro ananusa (136 gacoB) + I'eomerpus (684yacoB)
=204 yaca

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEIMETA
®denepanbHbIi TOCYIapCTBEHHbIM 00pa30BaTeNbHBI CTaHAAPT CPEAHEro oouero oOpa3oBaHUs
(mamee PI'OC COO) ycraHaBmuBaeT TpeOOBAaHUA K JIMYHOCTHBIM, METANPEIMETHBIM |
IPEIMETHBIM PEe3yJIbTaTaM OCBOCHHS 00y4aroIMMUCS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl
cpenHero oOmiero obOpaszoBanusa (mamee OOII COO) npu u3ydyeHHH Y4YeOHBIX IPEIAMETOB,
BKJII0Yas yueOHbIH mpeamer «MaTtemaTtuka»

JIMYHOCTHBIMHU pe3y/IbTATAMH OCBOECHHS MPOrPaMMBbl 10 MaTeMaTHKe SIBJISIIOTCS
OopueHTalusA O6y’~IaI-OHH/IXC$I Ha JOCTUKCHHUC JIMYHOT'O CHACThA, PpC€aIn3aliuio MMO3UTHBHBIX
KU3HEHHBIX TEPCIEeKTUB, HHULIUATHUBHOCTb, KPEaTUBHOCTb, T'OTOBHOCTb M CIIOCOOHOCTH K

JMYHOCTHOMY CaMOOTIPEIEIICHHIO, CTIOCOOHOCTh CTABUTh LIEJI U CTPOUTH KU3HEHHBIC TUTAHEI,
TOTOBHOCTh M CIHOCOOHOCTH oOOecrneuuTh cede W CBOMM OJM3KUM JOCTOWHYIO >KH3Hb B
MPOLECCE CAMOCTOSITENBHON, TBOPUECKOW U OTBETCTBEHHOM JESATEILHOCTH;



TOTOBHOCTb H CHOCOGHOCTB OGy‘-IaIOH_[I/IXCSI K OTCTauBaHUK JIMYHOI'O AOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3HIUIO 11O
OTHOIICHHUIO K O6H_ICCTB€HHO-HOHI/ITI/I'-I€CKI/IM CO6LITHHM HpOH_UIOI‘O MU HACTOAUIICIO Ha OCHOBC
OCO3HAHHUS, U OCMBICIICHUS UCTOPHH, TyXOBHBIX IICHHOCTECH U JOCTHKCHHI HAIIICH CTPAHBI;

TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIUXCS K CAMOPAa3BUTHUIO U CAMOBOCIIMTAHUIO B
COOTBETCTBUHU C OOIICUEIOBEYSCKUMHU IIEHHOCTSIMH W HJCaIaMH T'PaXKIAaHCKOro OOINeCTBa,
noTpeOHOCTh B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHNH, 3aHATHIX CIIOPTUBHO-03/J0POBUTEIBHON
JIEATENHHOCTBIO;

NPHUHSITHE U peau3aius [ICHHOCTEH 310poBOro u 6e3omacHoro oopasa xKu3Hu, OepexHoe,
OTBETCTBEHHOE W  KOMIICTGHTHOC OTHOIICHHE K COOCTBEHHOMY  (DH3MYECKOMY |
MICUXOJIOTHYECKOMY 3JI0POBBIO;

HENPHUATHE BPSIHBIX MIPUBBIYCK: KYPECHHUS, YIIOTPEOICHHS aIKOTOJIsI, HAPKOTHKOB.

MertanpeamMeTrHble pe3yJbTaTbl OCBOEHHSI OCHOBHOI 00pa30oBaTe/ibHOI MPOrpaMMbl
NpeacTaBJeHbl TPeMsl TPYNIIaMi YHUBEPCAJIbHbIX Yu4eOHbIX AeiicTBuii (YY /).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA
BhInycKHUMK Hay4uuTCSA:

CaMOCTOSITENIHO ONPENENATh 1€, 3a/1aBaTh IapaMETPbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OIPEAEIUTD, YTO LIEJIb JOCTUTHYTA;

OLICHUBATh BO3MOXHbBIE TIOCIEICTBUS JOCTUKEHUS IOCTABICHHOMN LIEJIN B JAESITEIbHOCTH,
COOCTBEHHOM JKU3HU M JKU3HU OKPYXKAIOIIMX JIFOJeH, OCHOBBIBAsACh Ha COOOPAaXXKEHUAX 3TUKU U
MOpay;

CTaBUTh U (QOPMYJIUPOBaTh COOCTBEHHbIE 3aJaud B OOpa30BaTEIbHON JAEATENBHOCTH U
JKU3HEHHBIX CUTYalUsX;

OLICHMBATh pECypChl, B TOM 4HCI€ BpeMs U [pPYrHe€ HEMaTepUalbHBIE PECYPCHI,
HE00XO0IUMBIE /7Sl TOCTU KEHUS TIOCTABJICHHOH LIEIH;

BbIOMpaTh IMyTh JOCTMIKEHMSI LENH, IUIAHUPOBAaTh pEIICHWE IOCTaBICHHbIX 3ajad,
ONTUMU3UPYS MaTepUAJIbHBIE U HEMAaTEPUAIILHBIE 3aTPaThI;

OpraHu30BbIBaTh A((EKTUBHBIH MOMCK PECypcoB, HEOOXOAMMBIX [JJsI JOCTH)KEHHUS
IIOCTaBJICHHOW LIENIH;

COIOCTaBJISATh MOJYYEHHBIM PE3ybTaT AEATEIbHOCTH C IOCTaBIEHHON 3apaHee LENbIO.

Ilo3naBaTenbHbIE YHMBePCAJIbHbIE YUeOHbIE el CTBUS
BBINTyCKHUK HAy4UTCS:

MCKaTh U HAXOAUTH O0OOIIEHHBIE CTIOCOOBI PEIICHUS 33/1a4, B TOM YHUCJIE, OCYIIECTBIIATh
pa3BepHYTHI HH(POPMAIIMOHHBIN TOWUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHBIE U
MO03HABaTEJIbHbIE) 3a/1a4H;

KPUTHYECKH OLIEHWBAaTh W HHTEPIPETUPOBATh HWHGOPMAIMIO C Pa3HBIX TO3HIIUH,
pacro3HaBaTh U (UKCHUPOBATH MPOTHBOPEUHS B UHPOPMAITMOHHBIX UCTOYHHUKAX;

UCIIOJIb30BaTh  Pa3jMYHbIE MOJIEIbHO-CXEMAaTHUYEeCKUE CpEeACTBAa I  TMpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOIICHWH, a TaKXe NPOTUBOPEUYUH, BBISBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

HaxOJIUThb U TMPUBOJIUTH KPUTUUYECKHE APTYMEHTHl B OTHOIICHWHM JIEUCTBHH W CYXICHUUN
Apyroro,

CITIOKOWHO U Pa3yMHO OTHOCHTBCS K KPUTUUECKUM 3aMEUYaHHSIM B OTHOIIIEHUH COOCTBEHHOTO
CYXKICHHSI, paCCMATPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32 pAMKH y4EOHOTO MpeIMeTa U OCYIIECTBIIATH 1eJICHATPABICHHBIA MTOUCK
BO3MOXKHOCTEH ISl IMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBHS;

BBICTPAWBaTh WHIUBHUIYAITBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YIUTHIBAsI OTPAHUICHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYCHUS;

MEHSTh U YAEP)KUBATh PAa3HbIE MTO3UIIMHU B IO3HABATEIILHOM AEATEIbHOCTH.
KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA



BpinyckHUK Hay4uTCS:

OCYIIECTBIISTH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpHU 00Opa30BaTEeNbHONW OpraHU3alllM, TaK U 3a €e IMpeaesiaMu), MoAOupaTh MapTHEPOB s
JIEJIIOBOM1 KOMMYHUKALIUA HUCXOJS U3 COOOpa)KeHUM pPe3yIbTaTUBHOCTH B3aUMOJCHMCTBUS, a HE
JIMYHBIX CUMIIaTHH;

IIPU OCYILECTBICHUU TPYIIIOBOM pabOThI ObITh KaK PYKOBOJUTENEM, TaK U YWICHOM KOMaH/Ibl
B Pa3HbIX pOJIsIX (T€HEpaToOp UIEH, KPUTHK, UCTIOTHUTEIb, BICTYHAIOLIUN, SKCIIEPT U T.11.);

KOOPJAMHHUPOBaTh U BBHINOJHATH Pa0OTy B YCIOBHUSX pEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BepHYTO, JOTUYHO M TOUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM aJIeKBaTHBIX
(YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOHGIMKTOTCHHBIE CUTYallUd U MPEeI0TBPALaTh KOHMIUKTHI A0 UX aKTUBHOU
¢a3el, BBICTpaMBaTh JAEJIOBYI0 M O0pa30BaTENbHYIO KOMMYHUKAIUIO, M30eras JTUYHOCTHBIX
OLICHOYHBIX CYKJICHUI.

IIpeaMeTHBIMH pe3yJIbTATAMHI OCBOEHUSI IPOrPAMMBI 10 MATEMATHKE SABJISIIOTCH:

Ha ypoBHe cpeanero ooOmero o6OpazoBanus B coorBerctBun ¢ PI'OC COO, mnomumo
TPAAUIIMOHHBIX JABYX TPYMII pPe3yJbTaToB «BBIMYCKHUK HAyYUTCS» M «BBIMYCKHUK MOJIYYUT
BO3MOXXHOCTh HAYYUTHCS.

PesynbTarsl 6230BOro ypoBHsI OpUEHTHPOBAHBI HA MMOTYYEHUE KOMIIETEHTHOCTEN JIl pa3BUTHUSA
MBIIUICHHS], UCTIONB30BaHUS B TIOBCETHEBHOM KHU3HU M 00ECIIEYEHHS] BO3MOXKHOCTH YCIEIIHOTO
IPOJODKEHHUsT o0pa3oBaHMsI IO  CHELMAIBbHOCTAM, HE CBA3aHHBIM C  [PUKIAJAHBIM
UCIOJIb30BAaHUEM MAaTeMAaTHUKH

PesynbTarhl yriy0JieHHOro YpOBHS OpPUEHTHPOBAHbl Ha IIOJIy4€HHE KOMIIETEHTHOCTEH Jis
nocieAyroleil mpopeccCuoOHANbHON IEATEeIbHOCTH KaK B paMKaX JaHHOM MpeAMETHON o0iacTw,
TaK ¥ B CMEXHBIX C HEHl 001acTsX.

Ota rpyImna pe3yibTaToB MNPEAIoIaraer:

— OBIIQJICHHE KIIFOUEBBIMH MOHATUSIMHU U 3aKOHOMEPHOCTSIMU, HA KOTOPBIX CTPOUTCS JTaHHAsS
npeaMeTHas 00J1acTh, pPacloO3HaBaHUE COOTBETCTBYIOIIMX WM TPU3HAKOB U B3aWMOCBS3EH,
CIIOCOOHOCTH JIEMOHCTPUPOBATH PAa3IMUHBIE MOAXO/IbI K U3yYEHHUIO SBICHHM, XapaKTepHBIX AJIs
M3y4aeMou nmpeaMeTHON 001acTu;

— YMEHHE pelllaTh, KaK HEKOTOPbIE IPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUECKHUE 3a]1a4H,
XapaKTepHBIE I UCII0JIb30BAHUS METOJI0OB M UHCTpYMEHTapus JaHHOW peIMeTHONW 00JacTH;

— HalWM4he TPeACTaBICHUH O JaHHOW TMpeaMeTHOW o0JacTu Kak IIeIOCTHOH TEOpHH
(COBOKYITHOCTH T€OpHUii), 00 OCHOBHBIX CBSI3SX C MHBIMH CMEKHBIMU 00JIACTSMH 3HAHUH.

MareMaTHKa: anreﬁpa H HAYaJ1a MAaTEeMaTHY€CKOro aHaJ/im3a, reoMeTpus

Bba3oBblii ypoBeHb
«IIpo6aeMHO-(PYHKIMOHAJIBHBIE Pe3yJIbTaThD)

Paszpnen |. BbIyCKHUK HAYYHTCHA I11. BbINyCKHHUK NOJTYy4YHT

BO3MOKHOCTh HAYYHUThHCH
Hean Jns ucnonb3oBaHHWS B TOBCENHEBHOW | /[n4 pazeumusi MbLUTIEHUS,
OCBOEHMSI | KHM3HHM M 00ecreueHUs] BO3MOXKHOCTU | UCHOTIb30BAHUS 8 NOBCEOHEGHOU HCUSHU
npeaMeTa | YCIEUIHOTO MPOJOJDKEHUS O0pa3oBaHUs | u obecneyenus 603MONCHOCU
IO CIELHUATBHOCTSAM, HE CBSI3aHHBIM C | YCHEWHO020 NpoO0O0NdHCeHUs 00pa306aHus
MIPUKIIaTHBIM UCTOJNB30BAHUEM | HO CHEYUANbHOCMAM, He CEA3AHHLIM C
MaTEMaTUKH NPUKIAOHBIM UCNONIb306AHUEM

Mamemamuxu

TpeGoBanus Kk pe3yjbTaTam




dnemenm OnepupoBaTh Ha 6a30BOM ypoBHe! Onepuposamv® NOHAMUAMU:
bl MOHATHSIMHU: KOHEYHOE MHOYKECTBO, KOHEeYHOe MHOMICeCm80, dleMeHm
meopuu 3JIEMEHT MHO>KECTBA, MHOICecmaa, NOOMHOCECm8o0,
MHOdMHCeC MMOJIMHOKECTBO, TEPECeUCHUEe U nepeceuenue u o0bvedunenue
me u 00BbEIMHEHNE MHOXKECTB, YUCIIOBbIC MHOJICECm8, YUCILO8ble MHONCECMBA
Mmamema MHOXKECTBA Ha  KOOPJMHATHOUN Ha KOOpOUHAMHOU npAMOl,
muuecko MPSIMOM, OTPE30K, HHTEPBA, ompe3oK, unmepeal,
il 102UKU OIICpHUpPOBATL Ha 63,30]30M YPOBHE nojiyukmepeai, NPOMENCYMOK C
MOHATHSIMH: yTBEPIKICHHUE, 8bIKOJIOMOL MOYKOU, 2paghuueckoe
OTpHUIIaHHE YTBEPXKICHHS, npeocmasieHue  MHOJNCECmE  Hd
VCTUHHBIC U JIO)KHBIC YTBEPIKICHUS, KOOPOUHAMHOU NIOCKOCTU,
MpPUYMHA,  CJIEJICTBUE, YAaCTHBIN onepuposamu NOHAMUAMU:
ciydaii  oOmero  yTBepiKIeHUs, ymeepaicoeHue, ompuyanue
KOHTpPIIpUMED; YmeepIHcOeHus, UCTMUHHbLE u
HaXOJUTh nepecedYcHme u JIOJCHBIE  YMBEPIUCOEHUS, NPUYUHA,
Oo0OBEIMHEHWE  JIBYX  MHOJXKECTB, cnedcmeue, yacmublll  Cayyan
MpE/ICTAaBICHHbIX Tpaduuecku Ha obwezo VmeepaHcOeHus,
YUCIIOBOM MPAMOW; KOHmpnpumep;
CTPOMTh Ha YHUCIOBOM MpsAMOM npoeepsmbo NPUHAOTIEHCHOCTD
MTOJIMHOKECTBO YHCIIOBOTO 9NeMEHMA MHONCECMBY,
MHOKECTBA, 3aJJaHHOE Haxooums nepeceueHue u
MIPOCTEHIIINMH YCIIOBUSIMU; 0bveouHenue MHOoJICceCms, 6 MmMoMm
pacrno3HaBarTh JIOJKHBIE yucre npeocmasieHHbIX
YTBEPKACHUS, OLIUOKHU B epaguuecku Ha YuUci080uU NPAMoOU u
pacCyXJCHHSIX, B TOM YHCIE C Ha KOOPOUHAMHOU NAOCKOCMU,
HCIOJIb30BAHUEM KOHTPIIPUMEPOB. npo8ooums 0oKazamevHble
paccyscoenus  0ai  000CHOB8AHUSA
B nosceounesnoui scuznu u npu usyueHuu UCTMUHHOCIMU YMBEPHCOEHULL.
Opyeux npeomemos:
HCII0JIE30BAaTh YHUCIIOBBIE | B nogceoHesHoll scusHu U npu uzyueHuu
MHOXKECTBAa Ha  KOOPJMHATHOMN Opy2ux npeomemos:
MPSMOW JIJIT  OMUCAHMS PEATBHBIX UCNOIb308aMb yucnosvie
MIPOLIECCOB U SBIICHUH; MHOJICECm8d HA  KOOPOUHAMHOU
MIPOBOIUTH JIOTUYeCKUe npAMOU U HA  KOOPOUHAMHOU
paccyxIcHHUS B CUTYyaIHsIX NIOCKOCMU 051 ONUCAHUSL PeaIbHbLX
MTOBCETHEBHOM JKU3HU npoyeccos u s61eHul;
npo8ooums dokazamenvbHvle
paccysicoenus 8 cumyayusx
NOBCEOHEBHOU HCUZHU, NPU PeUuleHUU
3a0a4 u3 Opyaux npeomemos
Yucnha u OnepupoBarh Ha 0a30BOM YypOBHE Ce0600H0 onepuposambo
8bIpadicen TTOHATHSIMH: 1enoe YHCIIO, NOHAMUSAMU: yenoe yucno,
us JENUMOCTh YHCeN, OOBIKHOBEHHAs oenumMocmy  yucei, O0ObIKHOBEHHAS.
poOb, IecsITUYHAasI JpO0Bb, 0pooOw, oecamuynas 0poob,
paroHaIbHOe YHCIIO, payuonaivroe yucno,
MpUOMMKEHHOE 3HAYCHHUE YHCIIA, NpUOIUIICEHHOE  3HAYEeHUe 4Yucid,
4acTh, JOJsI, OTHOIICHUE, MPOIICHT, yacme, 0014, omHouweHue,

! 3H€CL M Jajiee: pacrio3HaBaTh KOHKPETHBIC IIPUMEPHI O6IIII/IX IIOHSITUH I10 XapaKTCpHbIM NMMPU3HAKAM, BBITIOJIHATH
HeﬁCTBHH B COOTBETCTBUM C ONIPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMU HOHHTHﬁ, KOHKPCTU3UPOBATh IMIPUMEPAMU

o011Me ITOHITHS.

2 31ech 1 Jlasiee; 3HATH ONPEJIEIEHHE TIOHATHS, YMETh MOSCHATH €10 CMBICI, YMETh UCTIOJIb30BATh MOHSTHE U ETO
CBOMCTBA IIPH NPOBEAECHUH PACCYKIECHUH, PEILICHNH 3a1a4.




MOBBIINICHUE U  IOHWKCHHUE Ha
3aaHHOE YHUCTIO MIPOIICHTOB,
MacIrao;

omnepupoBaTh Ha 0a30BOM YPOBHE
MOHATUAMH:  JoTapudM  4HCIAa,
TPUTOHOMETPUYECKAs OKPYKHOCTb,
rpagycHas Mepa YyIia, BeJMYWHa
yIjla, 3aJaHHOTO  TOYKOM  Ha
TPUTOHOMETPUIECKON OKPY)KHOCTH,
CUHYC, KOCHHYC, TaHI€HC H
KOTaHT'CHC VTJIOB, MMEIOIITUX
MIPOU3BOJILHYIO BEIUUHHY;
BBIIIOJIHATH apupMeTHYECKHE
JEHCTBUS c LICJIBIMH u
palMoOHAIBHBIMU YHCIIAMU;
BBIIIOJIHATh HECIIOXKHBIC
npeoOpazoBaHMs YHCIIOBBIX
BBIPOXKECHHH, COIEPKALIUX CTEIICHU
qucen, 1100 KOPHU M3 Yuce, JIM0o
aorapudmsl yncen;

CpPaBHUBATh pallMOHAIBHBIC YHUCIIA
MEX1y COOOH;

OIICHUBAaTb W  CpPaBHUBATh C
paloHATbHBIMH YUCIaMHU
3HAYEHUs 1IENIBIX CTEICHEH YHCell,
KOpHEH HaTypaJIbHOW CTENEHU H3
yucen, JorapuMoB  yuced B
MPOCTHIX CIIyYasX;

n300pakaTh TOYKAMHU Ha YHUCIOBOM
MpsSIMON  1IeJIbIE U PaIlMOHAIbHBIC
YUCIa;

n300pakaTh TOYKaMHU Ha YHUCIOBOM
NpsIMOM  LeNble CTENEHU YHCell,
KOPHH HAaTypajdbHOW CTENEHH W3
yucen, Jorapudmbl  YUCEN B
MPOCTHIX CIIydasix;

BBIITOJIHATh HECJIOKHBIE
IpeoOpa3oBaHus LEIbIX U APOOHO-
paloOHaIbHBIX OYKBEHHBIX
BBIPa)KCHMIA,

BBIpAKaTh B MPOCTCHUIIMX CIydasx
U3 PaBEHCTBA OJHY TEPEMECHHYIO
4yepes Ipyrue;

BBIUUCIIATh B MPOCTBIX CIyYasx
3HAYCHUSI YUCIIOBBIX U OYKBEHHBIX

BBIPAKEHHUI, OCYIIECTBIISAS
HEOOXOOMMEIE  MOACTAHOBKH U
npeoOpa3oBaHus;

M300pakaTh CXEMAaTHYECKH YTOII,
BEJIMYMHA KOTOPOrO BBhIpaKEHA B
rpamycax;

OLICHUBATb 3HaKu CHUHYCAa,

npoyenm, nosvlueHue u
NOHUdNCEHUe HA 3A0aHHOe YUCTIO
npoyenmos, macuimao,

npUGOOUMs  NpuMepvl  Hucel ¢

3a0aHHBIMU ceolicmsamu
oenumocmu;

onepuposamu NOHAMUAMU:
nocapupm yuca,
MPULOHOMEMPUYECKAsL
OKPYIHCHOCHD, paouanuas u

epaoycnas mepa yena, 6eiuduHd
yena,  3a0aMHO20 — MOYKOU  Ha
MPULOHOMEMPUUECKOT
OKDYHCHOCMU, — CUHYC,  KOCUHYC,
MaHeeHc U KOMAH2eHC  Yeilos,
UMeWUX NPOU3BOJILHYIO GENUYUHY,
yucna e u m;

8bINOIHAMb apugpmemuueckue
Oelicmeus, couemas ycmuvle U
NUCbMEHHble  Npuembvl, NPUMEHsI

npu Heobxooumocmu
8bLIYUCTUMENbHBIE YCMPOUCMEA,
Haxooums 3HaueHus KOpHS
HamypaibHol cmeneHu, cmeneHu ¢
PAYUOHATTLHBIM nokasamesnem,
noeapughma, uUcnonv3ysa npu
HeoOX00UMOCmu  8bIYUCTIUMETIbHbIE
ycmpoucmea;

N0b308AMbCA OYEeHKOU u
NPUKUOKOL ~ NpU  NPAKMUYLECKUX
pacuemax;

npo8ooumy no U38eCMHbIM
Gopmynam u npasuiam
npeobpazosanus OYKBEHHbIX
8bIPAdCEHULL, BKIIOUAIOUUX

cmeneHu, KOpHU, Jao2apu@mvl U
mpueoHoMempuieckue QyHKyuu,
HAXo0umsv 3HAYEHUs] HUCTOBbIX U
OYKBEHHbIX 8bIpadiCeHUll,
ocyuecmensis Heobxo00umble
NOOCMAHOBKU U NPEOOPA308aAHUSL,
uzobpanxcams cxemamudecku yeoi,
BeUYUHA KOMOPO20 BbIPANCEHA 8
epadycax unu paouaHax,
UCNONb306aMb NPU PEUeHUU 3a0ay

mabauunvle 3HaueHus
MPULOHOMEMPUYECKUX GyHryuii
yenose;

BbINOIHAMb NEPEBOO BETUYUHBL Vd
U3 paouanHol mepuvl 8 epadycHyro u
obpamHuo.




KOCHHYCa, TaHI€HCA, KOTaHIeHCa
KOHKPETHBIX YIJIOB.

B nosceonesnoui scuznu u npu usyuenuu

Opyeux yueOHvix npeomMemos:
BBIMIOJIHATh ~ BBIYHMCICHHUS  TIPU
pelieHrHr  3a/a4  MPAKTHYECKOTO
Xapakrepa,

BBINOJIHAT TPAKTHYECKUE PaCUEThI
c WCIIOJIb30BAHUEM pu
HE00X0AUMOCTH CIIPaBOYHBIX
MaTepUAIOB M  BBIYHCITUTEIBHBIX

B nosceonesnoii scusnu u npu uzyueHuu

Opyeux yueOHvix npeomMemos:

8bINOIHAMb OEUCMBUSL C YUCTOBLIMU
OaHHLIMU ~ NpU  peuleHuu  3a0ay
APAKmMuyecKoeo xapakxmepa u 3a0ay
U3 paziuyHvLlx obaacmell 3HAHUI,
UCNONL3YsL  NpU  HE0OX0OUMOCMU

Cnpaso4Hble mamepuailbl u
B8blHUCIUMETIbHbLE ycmpoﬁcmea;
oyerueanty, cpasHusaniov u

ucnojlibzoeambv npu peuteHuu
npakmuvecKkux 3a0ay qucioesle

YCTPOWMCTB; 3HAYEHUA  PeaibHblX BENUYUH,

COOTHOCHUTH DPEAJbHBIE BEIWYWHBI, KOHKpemHble YuCci08ble

XapaAKTEPUCTUKHU 00BEKTOB xapakmepucmuku 00beKmos

OKPYKAIOIIETO Mupa c 1704 OKpYIICaouie2o Mmupa

KOHKPETHBIMU YHUCIIOBBIMU

3HAYCHUSMU;

HCIIOJIb30BAaTh METO/BI OKPYIJICHUS,

NPUOIDKEHUST W TPUKUAKA TIPH

pEUIeHnH  TPAKTHYECKUX  3a7a4

MOBCEHEBHOM JKHU3HHU
Ypaeuen Pemate nuHEliHBIE ypaBHEHHS U Pewamo PAyUOHAIbHBIE,
usn u HEPaBEHCTBA, KBaJ[paTHbIC noxaszameJbHbie u
HepageHc YpaBHEHHUS; noeapugmuyeckue  ypasHeuus U
mea pemarh norapn(bMqucm/Ie HepaeeHcmed, npocmeﬁmue

ypaBuenust Buia 0g a (ox +c¢c)=du
npocreifie HepaBeHcTBa Buaa 10g
aXx<d;

pelaTh mokasaTeabHbIe YPaBHCHHS,
Buma a>*= d  (rme d MoxHO
MPEJICTaBUTh B BHJIE CTENCHH C
OCHOBaHMEM d4) U TMpocCTenIIne
HepaBeHcTBa Buga @ < d  (rme d
MOXXHO  MPEJACTaBUTh B  BHJE
CTEMEHU C OCHOBAHHEM a);.
MPUBOANTH HECKOJIBKO MPUMEPOB
KOpHEH MIPOCTEUIIIETO
TPUTOHOMETPUYECKOTO  YPaBHEHUS
BHJa: sin X =@, COSX=a, tgX=a,
ctg x = a, rae a — TabJIMYHOE
3HAYCHUE COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKON (YHKIINH.

B noeceonesnoii scuznu u npu uzyueHuu

Opyeux npeomemos:

COCTaBJIATh U pEIIaTh YPaBHEHUS H
CUCTEMBI YPaBHEHHI TIPU pPEIICHUH
HECJIOXHBIX MPAKTHYSCKUX 3a/1a4

UppayuoHaibHble u
mpueoHoMempuieckue YpasHeHusl,
HEepPAaseHCmaa U Ux CUCmemMbl,
UCNONL308AMb  MEMOObl  PEULCHUS.
VpasHeHuii: npusedenue K Uy
«npouseedenue PAasHO HYII0» UIU
«4acmHoe pABHO HYNI0Y, 3dAMeHd
nepemMenHbIX,

UCNONb308AMb MEMO0 UHMEPBAO8
0J151 peuleHust HepaseHCma;
UCNONb308aMb 2paghuiecKuti Memoo
Ol NPUONUINICEHHO20 — peuleHUsl
VPABHEHUll U HEPABEHCME,

usobpascamo Ha
MPULOHOMEMPUYECKOT

OKpYAHCHOCIU MHOICECBO
peuwienuil npocmenuux

MPULOHOMEMPUUECKUX YPAGHEHUU U
HepaseHcme;

8bINOIHAMb omoop KOpHell
ypaeHeHuil unu peuieHuti
HepaseHcme 6 COOMBEmMCmeUl ¢
OONONHUMENbHLIMU  YCTIOBUAMU U
02PAHUYEHUSMU.

B nosceonesnoui sxcuznu u npu uzyuenuu

7




Opyeux yueOHvix npeomMemos:

COCMAasusims U peuwams YpPasHeHUsl,
cucmembl VpasHeHull u
HepaseHcmeéa npu peueHuu 3a0ay
Opyeux yueoHvix npeomMemos,

UCNONb308AMb VpasHeHus u
HepaseHcmea O NOCMPOEHUs U

uccne0o8anus npocmeuuux
mamemamu4eckux Mmooeretl
PeanvbHblx cumyayuii unu
NPUKIAOHBIX 3a0aY;

ymens UHmMepnpPemuposams
NOLYYeHHbLI npu peutenuu
VpasHeHus, HepageHcmea Uil

cucmemvl pe3yibmam, OYEeHUBAMDb
€20 npasoonododue 6 KowmeKcme
3a0aHHOU PeanvbHOU CUmyayuu uiu
NPUKIAOHOU 3A0a4U

Dynkyuu

OnepupoBarh Ha 0a30BOM YypOBHE
MOHSATUSAMH: 3aBUCUMOCTb BEJIMYMH,
GyHKIUS, apryMeHT U 3Ha4YeHHE
(GbyHKINH, 00NACTh ONpEEeICHUS |

MHOXKECTBO 3HAau4eHUH (yHKIHH,
rpaduk  3aBUCHUMOCTH,  Tpaduk
¢byHKIUY, HYITU ¢byHKIUY,
MIPOMEXYTKH  3HAKOIIOCTOSHCTBA,
BO3pacTaHue Ha YHCIIOBOM
MIPOMEXKYTKE, yObIBaHUE Ha
YU CIIOBOM IIPOMEXKYTKE,
HauOosbLIEee u HauMEHbIlIee
3HaYeHHe (YHKIMM Ha 4YHCIOBOM
IIPOMEXKYTKE, nepuoanYecKas

GyHKIUS, IEpUOT;

orepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSIMM: TIpsiMasi M oOpaTHas
IIPONOPLIMOHAIBHOCTh  JINHEHHAA,
KBaJIpaTH4Has, JJorapupmuueckas u

IoKas3aTeabHas byHKLHY,
TPUTOHOMETpHUUECKHE (QYHKIIUY;

pacro3HaBaTh rpaduKu
AJIEMEHTAPHBIX (PYHKIUI: psMOl U
oOpaTHON  TIPOMOPIMOHATILHOCTH,
JIMHEHHOM, KBaJpaTUYHOM,
JorapupmMuuecKon "
[I0Ka3aTEIbHOU byHKUINH,

TPUTOHOMETPUUECKUX (PYHKIIMIA;
COOTHOCHTH rpaduxu
AJIEMEHTAPHBIX (PYHKIUI: psMOl U

oOpaTHOM  TIPOMOPIMOHATILHOCTH,
JIMHENHOM, KBaJpaTUYHOM,
JorapupmMuuecKon u
[I0Ka3aTEeIbHOU byHKUIHH,

Onepuposamu NOHAMUSAMU:
3a8UCUMOCb  8EIUYUH, (DYHKYUA,
apeymeHm u 3HaueHue QYHKYuu,
obracmo onpeoeneHus u
MHOJICECBO  3HAYEHUUl  (DYHKYUU,
epagux  3asucumocmu,  epagpux
@ynrxyuu, HYU Gdynxyuu,
NPOMENCYMKU 3HAKONOCMOSAHCMEA,
go3pacmanue Ha YUCI080M
npomedxicymke, yovisanue Ha
YUCTI08OM npomedicymke,
Haubovulee u HaumeHbvuee
3HaAYeHue @OYHKYuu Ha YUCIO80M
npomedxcymke, nepuoouyeckas
@dynxyus, nepuod, demHas u
HeuemHasi pyHKyuu;

onepuposamv NOHAMUAMU: NPAMASL
U 0Opamuas NPONOPYUOHAILHOCHIDb,

JIUHelHas, K68aopamuynas,
Jocapugmuveckas u
nokazamenbHas @yHnxyuu,

mpueoHomMempuieckue QyHKyuu,
onpeodensimob 3HaveHue QYHKYuu no

SHAYEHUIO apeymenma npu
PA3IUYHLIX  cnocobax — 3a0aHus
dynxyuu;
cmpoumv  epapuKku  U3VUEeHHbIX
@yHryu;

onuceleamv no  cpauky u 8
npocmeuux ciyyasx no gopmyne
nosedexue u ceolucmea @OYHKYul,
Haxooums no 2epaguxy @GyHKyuu
Haubovuue u HaumeHbvuUe
SHAYEHUsL,




TPUTOHOMETPUYECKHX (DYHKIUI ¢

dbopmynamu, KOTOPBIMH OHHU
3a/1aHbl;
HaXOJUTh o rpaduxy

NpUOMKEHHO 3HAaYeHUs (DYHKITUU
B 3aJIaHHBIX TOYKAX;
OTIpeNeNIATh TI0 TpaduKy CBOWCTBA

byHkuuu  (HynH,  TPOMEXYTKH
3HAKOMOCTOSIHCTBA,  MPOMEKYTKH
MOHOTOHHOCTH, HauOONbIIHEe U

HAaWMEHBIIINE 3HAYCHUS U T.11.);
CTPOUTH 3CKHU3 Tpaduka (QyHKIUH,
YIIOBIICTBOPSIONICH TPUBEIACHHOMY
Habopy  ycioBui  (IPOMEXKYTKH
BO3pacTaHus / yObIBaHUS, 3HAYCHUE
(GYHKIIUU B 33JJaHHOW TOYKE, TOYKH
KCTPEMYMOB U T.]1.).

B noeceonesnoit srcuznu u npu usy4enuu

Opyeux npeomemos:
OTIpeNeNATh 10 rpadukaM CBOMCTBA

peanbHbIX MIPOLIECCOB u
3aBUcUMOcTell  (HauOosibliue U
HaVMEHbIIINE 3HAYEHMUS,
MIPOMEXYTKH BO3pacTaHus u
yObIBaHUS, MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);

WHTEpPIPETUPOBATh  CBOMCTBA B
KOHTEKCTE KOHKPETHOMU

HpaKTquCKOﬁ CUTyanuu

cmpoums 3CKu3 epagura @QyHKyuu,
yoosremeopsouet. NpueeoeHHOMy
Habopy  YCi08uii  (Npomedricymku
go3pacmanus/yovieanus, 3HaveHue
@DyHKYUU 6 300aHHOU MOUKe, MOYKU
IKCMPEMYMOS, ACUMNIMOMbL, HYIU
Gyukyuu u m.o.);

pewams  YypagHeHus, npocmetiuiue
cucmemvl  YpasHeHuil, UCHOb3YS
C80UCMEa QYHKYUL U UX epapuKos.

B nosceounesnoti sicuznu u npu usyuenuu

Opyeux yueOHvix npeomMemos:
onpedensimpv  no  epagukam  u

UCNOIL306aMb ol peutenus
NPUKIAOHbLIX 3044 CBOUCMBaA
PeanbHblx npoyeccos u
sasucumocmeti  (Hauborvwue U
HauMeHbuUe 3HAueHus,
NPOMENCYMKU — BO3DACMAHUSL U

YObI8aHUsL DYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA,  ACUMNIMOMUL,
nepuoo u m.n.);

UHMeEpPNpemupo8ams  CeOUCM8A 8

KOHmeKcme KOHKPEmHO
NPAKmMu4ecKou Cumyayuu,

onpeoensimo no epaghuxam
npocmetiuiue Xapaxkmepucmuxu
nepuoouyecKux npoyeccos 8
buonoeuu, IKOHOMUKe,  MY3bIKe,

paouocsszu  u Op. (amnaumyoa,
nepuoo u m.n.)

Inemenm
bl
mamema
muueckoz
0
ananusa

OnepupoBarh Ha 0a30BOM YpOBHE
MOHATUSIMU: TIPOU3BOTHAST (PYHKIIUU
B TOYKE, KacaTelbHasi K rpaduky
(GyHKIUY, TPOU3BOIHAs (QYHKIIUY;

OTIpeJIeNIATh 3HAaUE€HUE POU3BOAHOM
(GYHKLIHU B TOUKE 10 U300PAKEHUIO

Onepuposamu NOHAMUAMU:
npouzeooHas QyHKyuu 8 mouke,
KacamenvHas K 2paguxy @yHkyuu,
npou3B0OHAsl PYHKYUU,

BbIUUCTIAMD npPoOU3600HYI0
00HOUNIEHA, MHO20U]IeHa,

KacaTeJlbHOU K rpaduxy, K8aoOpamuo2o KOPHs, NPOU3BOOHYIO
MIPOBEACHHON B 3TOM TOUKE; CyMMbL QYHKYUL,
pelaTth HECIOXHbIE 3aJadyd  Ha | — GbIYUCTAMD npoOU3800HbLIE
MPUMEHEHUE CBSI3U MEXY NEeMEHMAPHLIX ~ DYHKYUU U ux
MPOMEKYTKAaMU MOHOTOHHOCTH U KOMOUHayu, UCNONIb3YA
TOYKAaMHU DJKCTpeMyMa (YHKIHH, C CNpasoyHvle Mamepuaisl,
OJIHOW CTOPOHBI, U MPOMEKYTKAMH | —  uUCCLe008ans 8 npocmenuux
3HAKOIIOCTOAHCTBA u HYIIIMHU caydasx gbyHKuuu Ha
MPOU3BOJIHON 3TON (QYHKIMH — C MOHOMOHHOCMD, Haxooums
JPYTOH. Haubobuue u HaumeHbuiue
3Hauenus  QyHKyuu,  CcmMpoumo
B noeceonesnoti scuznu u npu uzyuenuu epaguxu MHO2OYTIEHO8 u
Opyeux npeomemos: npocmeuuux PAYUOHATbHBIX
MOJTK3YSCh TpadKaMu, CPAaBHUBATh GyHryui c UCNOIb308AHUEM




CKOpOCTM  BoO3pacTaHusi  (pocra,
TIOBBIIIICHUS, YBEIMYCHHUS M T.II.)
WM CKOPOCTU YOBbIBaHUS (TajeHus,
CHIDKCHUS, YMCHBIIGHHS M T.II.)
BCJIMYHMH B PCAJIbHBIX ITPOLCCCAX;

— COOTHOCUTH TpadUKu peabHBIX
IPOLIECCOB M 3aBHCUMOCTEH € HX

OMHUCAHUSIMU, BKJIFOUAIOIIUMU
XapaKTePUCTUKU CKOPOCTH
W3MEHEHUS (ObICTpBIT pocr,

IUTaBHOE TTOHWKEHUE U T.11.);

— HCIIONB30BaTh TpapuKd peabHBIX
IIPOLIECCOB IS pereHHs
HECJIOXKHBIX TPUKIATHBIX 33134, B
TOM YHCJIE ONpeaessisi 1mo rpaduky
CKOPOCTB X0/1a Iporiecca

annapama mamemamudeckKkozo
daHanusa.

B nosceounesnoti sicuznu u npu usyuenuu

Opyeux yueOHvix npeomMemos:

pewams NpukiaoHvle 3a0aqu U3
ouonoz2uu, Gusuxu, Xumuu,
IKOHOMUKU U OpYeUX npeomMemos,
C6sA3aHHbIE  C  UCCIEeO08AHUEM

xapakmepucmuk PEAIbHbLX
npoyeccoe, Haxoxcoenuem
HAUOOILUUX u HAUMEHbUIUX

3Ha4eHutl, CKOpOCMuU U YCKOPeHUs U
UHmMepnpemuposams  NOJIyUeHHble
pe3yromamaol

Cmamuc
muxka u
meopus
6epoamu
ocmeil,
J02UKA U
KomoOuna
mopuka

— OnepupoBarh Ha 0a30BOM YypOBHE
OCHOBHBIMH OIHCATEIbHBIMU
XapaKTePUCTHKAMHU YHUCJIOBOTO
Habopa: cpeanee apupMETHUYECKOE,
MeIuaHa, HanOoJIbIIEe u
HAaUMEHbBIIIEE 3HAYCHHUS;

— omnepupoBaTh Ha 0a30BOM YypOBHE
MOHATHSAMH: YaCTOTa M BEPOSTHOCTH
COOBITHS,  CIy4yaliHBI  BBIOOD,
ONMBITBI €  PaBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH,

— BBIYHCIIATH BEPOSTHOCTH COOBITHI
Ha  OCHOBE IIOACUEeTa  YHCIa
HCXOJIOB.

B noeceonesnoii scuznu u npu uzyueHuu
Opyeux npeomemos:

— OIEHMBAaTh M  CpaBHUBaTb B
IPOCTBIX  CIy4asX BEpPOATHOCTH
COOBITUH B peaIbHOM KU3HU;

— YHUTaTh, CONOCTABIATh, CPABHUBATb,
UHTEpOPETUPOBaTh B MPOCTHIX
cIIyqasix peasibHbIe JIAHHEIE,
NpEJCTaBICHHbIE B BUAE TaONMIL,
nuarpamm, rpaukos

Hmemo npeocmasienue 0
OUCKpEemHbIX U HenpepulHbIX
CILYYAUHbIX BEIUYUHAX, u

pacnpeoeneHusix, 0 He3asUCUMOCmu
CLYYAUHBIX BEIUYUH,

umems npeocmasieHue 0
MAMEMAMUYECKOM — OJHCUOAHUU U
oucnepcuu CIy4auHblxX eIUYUUH,
umemso npeocmaeieHue 0
HOPMAbHOM — pPACHpedeieHuu U
npumepax HOPMANLHO
PacnpeoenieHHbIX CILYHAUHBIX
BeNUYUH,

HOHUMAMb CYyMb 3aKOHA OONLUUX
yycen U bIOOPOUHO2O Memodd
usMepeHus 6eposSsmHOCmell;

umemnv npedcmasierue 00 YClo6HOL
geposimuocmu U O NOJHOU
8EPOSAMHOCIU, NPUMEHAMb UX 8
peutenuu 3a0ay;

umMemsv npeoCmasiieHue O BaANCHLIX
YACMHBIX 6UOAX pacnpeoeneHul u
NPUMEHSIMb UX 68 PeUleHUl 3a0ay;

umemso npeocmasieHue 0
KOppenayuu CIy4aiHblx 8eIuyuH, O
JIUHEUIHOT pe2pecCull.

B nosceonesnoii srcusnu u npu uzyueHuu

Opyeux npeomemos:

BbIUUCTIAMD unu oyeHusams
8EPOSIMHOCMU COOLIMULL 8 PEANbHOU
HCUBHU,

8b10Upams  NOOX00AWUe Memoovl
npeocmasieHus U - 0o6pabomku
OQHHbIX,

YMemb peuams HeC10MHCHbLE 3A0adU
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Ha npumMeHeHue 3aKOHA OONbUUX
yucen 8 COYUON02UU, CMPAXOBAHUL,
30pagooxpaneHu, obecneyeHuu
bezonacnocmu HaceneHus 8
Ype38bIYAIHBIX CUMYAYUX

Texcmoes
vle
3a0a4u

Pemath  HECNOXHBIE  TEKCTOBBIC
3a71a4M Pa3HBIX TUIIOB;
aHAIM3MPOBATh YCIOBHE 3a/ayH,
IpU HEOOXOJUMOCTH CTPOUTH ISt
€e  peUIeHUs  MaTeMaTHYECKYIO
MOJIETIb;

NOHUMATh W UCIIOJIB30BATh IS
pemieHuss 3aga4d  MHPOPMAIHIO,
MPEJCTABICHHYIO B BU/I€ TEKCTOBOM
U CHMBOJBHOM 3allUCH, CXEM,
Tabnum,  auarpamMM, rpaduKoB,

PHUCYHKOB;
JIEHCTBOBATH o aNrOpUTMY,
COJIep KALEeMYCsl B YCIIOBUH 3aJ1a4H;
HCII0JIb30BATh JIOTUYECKHUE
paccyxaeHus pu pereHuu
3aJauu;

pabortatb c M30bITOYHBIMU
yCIOBUSIMU, BbIOMpas U3 Bcel
uHpopManuy, JTaHHBIE,
HEOO0XOAUMBIE UL peIIeHus
3aJauu;

OCYIIECTBIISITh HECTIOKHBIN TIepedop
BO3MOJKHBIX PEIICHH, BBIOUpas U3
HUX ONTHUMAJIBHOE TIO KPHUTEPHSIM,
chopMyTUPOBAaHHBIM B YCIIOBUH;
aHAIIM3UPOBATh u
WHTEPIPETUPOBATH MOJTyYeHHbBIE
pelieHuss B KOHTEKCTE YCJIOBUS
3a/layd, BHIOMpATh peIICHUs, He
MPOTHBOPEUAIINE KOHTEKCTY;
pemiate  3aJaud = Ha  pacuer

CTOMMOCTH MOKYTOK, YCIIYT,
MOE3JI0K U T.II.;
peuath HECJIOKHEIE 3a7a4H,

CBSI3aHHBIE C JIOJIEBBIM yYacCTHEM BO
BJIJICHUU (QUPMOI, TpEANpUITHEM,
HEJBUXHUMOCTBIO;

pemiate  3aJa4d = Ha  TPOCTHIC
MPOLEHThl  (CHCTEMBI  CKHJIOK,
KOMI/ICCI/II/I) n Ha BBIUUCIICHUC
CIIOKHBIX TPOIIEHTOB B Pa3IUYHBIX
cxemax BKJIaJ10B, KpeauTOB n
UTIOTEK;

pemiate  MpaKkTHYSCKUE  3aJavd,
TpeOyrommue WCTIOTb30BaHMS
OTPHUIATENbHBIX qHCel: Ha

Pewamv 3a0auu pasnvix munos,
mom uucie 3a0aqu MNOBbIUEHHOU
mpyoOHOCmu,

8b1OUPAMb  ONMUMATILHBIIL  MemooO
pewenuss  3a0a4u, paccmampueas
PaznuuHble Memoobl,

CMpoums Mooelb peuleHus 3a0a4u,
npo8ooUns O0okazameJibHble
paccysicoenust;

pewams  3a0a4u,  mpeobyrowue
nepebopa  8apuanmos, NpPoGepKu
VC08uUll, 8blOOPA  ONMUMATLHO2O
pesyrbmamas

AHATU3UPOBAMND u
UHMEPNPEMUPO8aAms  pPe3yibmanivl
8 KOHmMeKcme YClo8us  3a0ayu,
sblOUpams peuwenus, He
npomugopedaujue KOHMeKCmy,
nepesooums npu peuteHuu 3a0aqu
ungopmayuro u3z 00HoU ¢hopmvi 8
opyayro, UCNnonb3ys npu
Heobxooumocmu cxemvl, maobauybl,
epaghuxu, ouazpammol,

B nosceonesnoui srcuznu u npu uzyuenuu

Opy2ux npeomemos:

— peuwamsv npaxkmudeckKue 3a0auyu u

3a0a4u u3 Opyeux npeomemos
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OmpejeNiecHue  TeMIepaTrypbl, Ha
OTpeNleICHue  TOJIOKEHHs]  Ha
BpPEMEHHOM OcU (10 Hamed 3pbl U
mocje), Ha JBUKCHUE JICHEKHBIX
cpenctB  (mpuxon/pacxom),  Ha
ompeielicHue TIIYOMHBI/BBICOTHI U
T.IL;

— HCIIONB30BaTh MOHATHE MacIiTada
IUIE  HAXOXKICHUS PACCTOSHUA U
JUTAH Ha KapTax, TUTaHax
MECTHOCTH, IUIaHAX ITOMEUICHHUH,
BBIKpOiiKax, mpu pabore Ha
KOMIIBIOTEPE U T.II.

B nogceonesHoil scuznu u npu uzyieHuu
Opyeux npeomemos:

— pemarh HECIIOKHBIE MPAKTUYCCKUE
3aJ1a4¥, BOSHUKAIOIINE B CUTYaIUIX
MTOBCETHEBHOM JKU3HU

T'eomemp
us

— OmnepupoBate Ha 0a30BOM ypOBHE

MTOHSATUSAMH: TOYKa, npsimasi,
IJIOCKOCTh B MIPOCTPAHCTBE,
NapajuieTbHOCTh "
MEPHEeHIUKYIIPHOCTh MPSAMBIX U
MIIOCKOCTEH;

— pacro3HaBaTh  OCHOBHBIE  BHJIBI
MHOTOI'PAHHUKOB (mpu3ma,
MMpaMuIa, MPSIMOYTOJIbHBIT

napajuiesienumnen, Kyo);

— M300paxars u3ydaeMmble GUTYpHI OT
PYKM M C NPUMEHEHHEM HPOCThIX
YepPTEIKHBIX HHCTPYMEHTOB;

— Jenartb (BBIHOCHBIC) IJIOCKUE
YepTeKU U3 PHUCYHKOB TPOCTHIX
0o0BEMHBIX (QUryp: BHUJI CBEpXY,
cOOKY, CHU3Y;

— U3BJIEKaTh nH(popmaruio 0
MIPOCTPAHCTBEHHBIX
Te€OMETPUUYECKUX dburypax,
MPEJICTABIICHHYI0O Ha 4YepTekax |
PHUCYHKAX;

— npumeHaTts Teopemy [ludaropa mpu
BBIYUCIICHUU DJIECMCHTOB

CTepeoMeTpUIECKUX (GUryp;

— HaxoAuTh OOBEMBI U  IUIOMIAIH
ITOBEPXHOCTEN MIPOCTEUIINX
MHOTI'OTPaHHUKOB C IMPUMEHEHUEM
(opmyu;

— pacno3HaBaTb OCHOBHBIE BHUIBI TEIl

Onepuposams nOHAMUAMU: MOYKA,
npsamas, NIOCKOCMb 8
npoCmMpancmee, NapauilelbHOCmb U
NepneHOUKYIAPHOCIL — NPAMBIX U
niockocmetl,

npumeHamv Ol peuleHus 3a0ay
2eomempuyeckue  Qakmol,  eciu
VCI08UA  NPUMEHEeHUs 3d0aHbl 8
s6HOU (hopme;

pewlamsb 3a0a4u HA HAXOHCOeHUe
2eOMempuyecKux — GelUyuH  No
0bpazyam umu aneopummam;
oenamo (8blHOCHbIE) nIOCKUe
yepmedicu U3 PUCYHKOB 00bEMHBIX
Queyp, 8 mom uucie pucosams U0
cgepxy, COOKY, CmMpoums CeyeHusl
MHO202PAHHUKOB,

u361eKamyv, UHMEPNPEeMUposams u
npeobpazosvieams UHGOpMaAYUIo o
2eoMempuyecKux Queypax,
npeoCcmasieHHYI0 Ha Yepmedtcax,
NPUMEHSAMb 2eomempuyeckue
Gaxmul 011 peweHus 3a0a4, 8 Mom
yucie npeononazarnuux HecKoaIbKo

uacoe peuteHus,;
onucsleamos 683AUMHOe
pacnoijioscenue npAMblX u

naoCcKOCmell 8 NPOCMpPancmee;
Gopmynuposams  ceolicmea U
npusHaxu gueyp;

BpauieHus (KOHyc, IMIMHAD, chepa 00Ka3v18aMb eeomempuyecKue
U map); VMBEPHCOCHUSL,

— HaxogMTh OO0BEMBI M  IUIOLIAAH enadems CMAaHOapmHol
ITOBEPXHOCTEN MIPOCTEUIINX Kraccugurxayuet
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MHOT'OI'PpaHHUKOB U TCJI BpallICHUA C
puMeHeHueM (opMyIL.

B nosceonesnoui scuznu u npu usyuenuu

Opyeux npeomemos:

COOTHOCHUTH abCTpaKkTHBIE
reoOMEeTpUUYECKUEe MOHATUSA U (DaKThI
c peaIbHBIMU KU3HEHHBIMU
00BEKTaMU U CUTYaILUSIMHU;
HCII0JIb30BATh
MPOCTPAHCTBEHHBIX
TreOMETPUUYECKUX buryp JUTSE
pelieHus THUIOBBIX 3aja4
MIPAKTUYECKOTO COJIEP KAHMUS,
COOTHOCHTH IJI0LIAIN
MOBEPXHOCTEN TE€N  OJUHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa;
COOTHOCUTH  O0BEMBI  COCYJOB
OJTMHAKOBOH (POPMBI  PA3ITUIHOTO
pasmepa;

oleHuBaTh (HOpMy TPABUIBHOTO
MHOTOTpaHHUKA TIOCTE  CIIHJIOB,
cpe3oB U T.aI.  (ompenensTh
KOJMYECTBO BEpIIMH, pebep U

CBOMCTBA

npOCMPAHCMEEHHBIX Queyp

(nupamuovl, npu3Mbl,
napanieienuneobvt);

Haxooums 0b0veMbl U NAOWAOU
nosepxnocmeil 2e0MempusecKux

mejl ¢ npumeHenuem GQopmyi;
BLIYUCTAMb PACCMOAHUSA U V2lbl 8
npocmpancmae.

B nosceounesnoti sicuznu u npu usyuenuu

Opyeux npeomemos:
UCNONb308aMb ceolicmea
2eoMempudecKux Queyp ol
peweHuss  3a0a4  NpaKmu4ecko2o
xapakmepa u 3a0ay u3 Opyeux
obnacmeti 3HaHUl

rpaHeu IIOJIy4YECHHBIX
MHOTOTPaHHUKOB)

Bexmopui OmnepupoBarb Ha 0a30BOM YpOBHE Onepuposamu NOHAMUAMU

u MOHATHEM JICKAPTOBBI KOOPIUHATHI 0eKkapmogul KOOPOUHAMbL 8

Koopouna B IIPOCTPAHCTBE; npocmpancmee,  8eKmop, MoOyib

bl 6 HaXOIUTL KOOpIAHMHATLI  BEPIIHUH 6ekmopa, paeeHCcmeo  BeKmopos,

npocmpa KyOa " MPSIMOYTOJILHOTO KOOpOUHamul gekmopa, yeorn

HCcmee napasuiesienurnea Medcoy  8eKmopamu, — CKaaapHoe
npousgeoeHue 8EKMOpPO8,
KOJLIUHeApHble 8eKMOopbl,
Haxooums  paccmosiHue  mMexncoy
08YMsL MOUKAMU, CYMMY 8eKMOPO8 U
npoussedeHue 8eKmopa Ha YUCIo,
yeon Mmedncoy 8eKmopamu,
cKanapHoe npousgeoenue,
packnaovieams 8eKmMop Nno 08yM
HEKOJLTUHEeAPHbIM 8EKMOPAM;
3a0a6amu NIOCKOCMb YPAGHEHUEM 8
0exapmosoll cucmeme KOOpOUHan,
pewiams  npocmeliwiue  3a0ayu
86edeHUueM 8eKMOPHO20 basuca

Hcemopua OnwuceiBaTh OTJIENbHBIE IIpeocmasnams 6xk1a0 6b10AIOUUXCA

Mmamema BBIJIAIOTIIHECS pe3yIbTaTHI, Mamemamuxos 8 paseumue

muKu MOJIyYEHHbIE B XOJE€ Pa3BUTHUS MaAmemMamuku U UHbIX HAYYHLIX

MAaTE€MAaTHKHU KAK HAyKH;
3HaThb IPUMEPBl MATEMaTUYECKUX
OTKPBITHUA U UX aBTOPOB B CBSI3U C
OTEUYECTBEHHOM W BCEMHPHOH

obnacmeii;
NOHUMAMb PO  MAMEMAMUKU 6
passumuu Poccuu
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HUCTOPHUEH;
— TIOHHMAaTb pOJIb
passutuu Poccun

MaT€éMaTHKu B

Memoow — IlpuMeHsATh U3BECTHBIE METOABI IpU | — Hcnonv3o8ams 0CHOGHbIE MEMOObl
Mmamema pelieHnu CTaHJapTHBIX ookaszamenbcmeaa, npoeooumbs
muKu MaTeMaTHYeCKUX 3a7ay; 00KaA3amenbcmeo U GbINOJHAMb
— 3aMe4yaTb M XapaKTepH30BaTh onposepaicenue;
MaTEeMaTHYeCKUE 3aKOHOMEPHOCTH | — HPUMEHAMb  OCHOGHble  Memoobl
B OKpY’KaloIIel 1eHCTBUTEILHOCTH; PpeuleHus MamemMamuieckux 3a0ay;
— TMPUBOAUTH IpUMEpPbl | — HA  OCHOBe  MAmMeMamuyecKux
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH 3aKOHOMepHOCmel 8  Npupooe
B IpUpoxe, B TOM  4YHUCIE xapakmepuzosams — Kpacomy — u
XapaKTepU3yIoOIIUX  Kpacoty U coBepuleHCcmeo OKpYIHCaAOU e2o
COBEPIIEHCTBO OKPYKAIOLIETO MUpPa MUpa u npou3seodeHuUli UCKyccmed,
Y IPOU3BEJICHUI HCKYCCTBA —  npumeHsmb npocmeuuiue
npocpammmubie cpeocmea u
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemul npu peutenuu
Mamemamuyeckux 3a0ay
Yri1y01eHHbBIH yPOBEHb
«CHCTEeMHO-TeopeTHYeCKH e Pe3yJIbTAThI»
Paznen |. BbIyCKHUK HAYYUTCSA 1. BoinyckHuk MOJIyYUT
BO3MOKHOCTh HAYYHTbHCS
Hean s YCIIEIIHOTO pOAOJDKEHUs | [{na obecneuenust B803MONCHOCIU
OCBOeHHsI | 00pazoBaHuUs YCneuHo20 npoooJIdHceHUss 00paA308aHUs
npeaMera | [0 CHENMAJIbHOCTSM, CBSI3aHHBIM C | MO  CHEYUANbHOCWAM, CEA3AHHbIM C
TIPHUKJTaTHBIM UCIIOJIb30BAaHUEM | OCyuecmeanenuem HAYYHOU u
MaTeMaTUKH UCCe008aMeNbCKOL  0esimelbHOCmU 8
obracmu MamemMamurkyu U CMEHCHbIX
HAayK
TpebGoBanus K pe3yJibTaTam
dnemenm | — CBobGoaHO omepupoBathk’ | — Jlocmudcenue pe3yibmamos
bl MOHATUSIMH: KOHEYHOE MHOXKECTBO, pasoena ll;
meopuu JIIEMEHT MHOKECTBA, | — Onepuposams noHAmMuUeM
MHOdCEC MTOJIMHOECTBO, nepeceueHue, onpeoeneHus, OCHOBHbLIMU BUOAMU
me u o0beIMHEeHNE " pasHOCTh onpeoeneHull, OCHOBHLIMU BUOAMU
mamema MHO>KECTB, YHCJIOBbIE MHOYKECTBA meopem;
muuecko Ha KOOpPJAMHATHOMN NpAMOH, | —  nonumameo cymo KOCGEHHO20
U J102UKU OTPE30K, MHTEPBAJ, INOJIYUHTCPBAJ, 00KaA3amenbCcmaed;
IPOMEKYTOK C BBIKOIOTOH TOUKOH, | —  onepuposame NOHAMUSIMU
rpaguteckoe TMpEACTABICHAC CuemHo20 u HeCuemHoz2o
MHOXECTB ~ Ha  KOOpAMHATHOMN MHONCECBA;
IIOCKOCTH, —  npumensmo Memoo
— 3aJaBaTb MHOKECTBA Mamemamuyeckou UHOYKYuu  OJisl
HEPCIUCIICHUEM u nposeodeHUss  paccyHcOeHull u

XapaKTEPUCTUUECKUM CBOMCTBOM;

ookazamenbcme u npu peuleHuu

8 3H€CI) " Jajee: 3HaTb ONPEACJICHUC ITOHATHS, 3HATb U YMETb 000CHOBEIBATH CBOMCTBA (HpI/BHaKI/I, €CJIM OHHU CCTL)
IMOHATHSA, XapaKTECPHU30BATh CBA3U C APYTYUMU NOHATUAMUA, HPEACTABIIAA OAHO MMOHATHE KaK 4aCTh HEJIOCTHOTO
KOMIIJICKCa, UCIIOJIB30BATh ITOHATUEC U €TO CBOICTBa Ipy MPpOBEACHUN paccyxc,ueHHﬁ, A0Ka3aTeJIbCTB, pECIICHUU

3a7ad4.
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— OIIEpHUpOBAThH MOHATUSAMU:
YTBEPKICHHUE, OTpHULIAHUE
YTBEPKIECHHS, UCTUHHBIE U JIOKHBIE
YTBEPKJICHHUsI, IPUYHHA, CIEICTBUE,

YJaCTHEIN ciy4dai oOmiero
YTBEPKACHUS, KOHTPIIPUMED;

— TPOBEPATH MIPUHAIJICKHOCTh
3JIEMEHTa MHOXKECTBY;

— HaxoIUTh nepecevyeHue u
00beIMHEHNE MHOXECTB, B TOM
YHCIe MpeACTaBICHHBIX

rpadUyuecKy Ha YUCIOBON MIPSIMON U
Ha KOOPJAMHATHOM IIJIOCKOCTH;

— TPOBOJUTH J0Ka3aTeJIbHbIE
paccyxaeHuss s OOOCHOBaHUS
HWCTUHHOCTHU YTBEPKICHUM.

B nosceonesnoui scuznu u npu usyuenuu
Opy2ux npeomemos:

—  HCIIOJIb30BAaTh YHCIIOBBIE
MHOXECTBA HAa  KOOPJAWHATHOMN
NpsAMOM W HAa  KOOPJAMHATHOMN
IIJIOCKOCTH JJIs1 OTUCAHUS PEAIbHBIX
MPOLIECCOB U SIBJICHUI;

3a0ay.

B nosceonesnotui sxcuznu u npu uzyuenuu

Opyeux npeomemos:

UCNONb308aMb meopemuxo-
MHOJICECTBEHHDILL  A3bIK U SI3bIK
JIO2UKU Ol ONUCAHUSL  PeaNbHbIX
npoyecco8 u s8IeHull, npu peuleHuu
3a0ay Opy2ux yueOHvlX npeomMemos

— TPOBOJUTH JIOKa3aTeIIbHbIE
paccyXaeHHUs B CUTyaLUsX
IIOBCEIHEBHOM KU3HU, pu
peleHnn  3ajad = U3 IpYrux
NIPEAMETOB
Yucna u | — CBoO0OJHO OIIEPUPOBATH Locmuoicenue pe3yrbmamos
6blpadicen MOHATUAMM: HATYpaJIbHOE YHCIIO, pasoena ll;
us MHO>XECTBO HATypaJbHBIX YHUCEIL, C80000HO ONEpUpPOB8amsb YUCIO0BbLIMU

IIEJI0€ YHCJIO0, MHOXKECTBO IEIBIX
qHcen, OOBIKHOBEHHAS Ipo0b,
JecsTUYHas JIpoOb, CMEIIaHHOE
YUCJIO,  palMOHAJbHOE  YHCIIO,
MHOXECTBO palMOHAIBHBIX YHCEIl,
HWppAIMOHATIEHOE YHWCJI0, KOPEHb
CTEIIEH! N, JNEHCTBUTEILHOE YHCIIO,

MHOXKECTBO I[GﬁCTBHTGJ'II:HI:IX
qHuCcCll, reoOMCTpHUICCKaA
HUHTCpHIpCTaAlus HaTypajlbHBIX,
OCIbIX, pallnOHAJIbHBIX,

eMCTBUTEIILHBIX YHCET;
— TOHUMAaTh WU OOBSICHATH Pa3HUILY

MEXIY MO3UIIMOHHOM H
HEIO3UIIMOHHON CHCTEMAMH 3aIHUCH
YHCETT,

— TMEpeBOJWTh 4YHUCIA U3  OJIHOM
CHCTEMBI 3aIucHu (cuctemsr
CUHCTICHUS) B IPYTYIO;

— JIOKa3bIBaTh u HCII0JIb30BaTh

INpU3HAKK ACITIUMOCTH CYMMBI H

MHOJICECMBAMU ~ NPU  peleHul
3a0ay;

NOHUMAMb NPUYUHLL U OCHOBHbLLE
uoeu pacuupenus YUCTOBbIX
MHOJICECE;

61a0emb OCHOBHbIMU  NOHAMUSIMU
meopuu 0elIuMoCmu npu peuteHuu
CMAHOApPMHbBIX 34044

umems 0a306vlie NPeoCmasieHus o
MHOCECMBe KOMNIICKCHBIX YUCEL;

8000010 BbINOJIHAMb
mooicoecmeenHvle npeoopaz08anus
MPULOHOMEMPUIECKUX,
Jocapugmuyeckux, CMeneHHbIX
8bIPAICEHULL,

61a0emv Gopmynoti bunoma
Hvromona,

npUMeHAmb NpU  peuwleHuu 3a0ay
meopemy 0 JUHEUHOM
npeocmasnenuu HO/;

ymembsv 8blNOJIHANb 3ANUCb YUucia 6
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NMPOU3BCACHUSA IIPU  BbIIIOJIHCHUU
BBIYMCIICHUI U PEIICHUH 33/1a4;

—  BBIIOJIHATH OKpyIJICHUE
pallMOHAJIBHBIX U HPPAlUOHAIBHBIX
4HceN ¢ 33JJaHHOW TOYHOCTbIO;

— CpaBHHUBATH ﬂeﬁCTBHTeHBHLIC quclia
Pa3HBIMU CIIOCOOAMU;

—  YIOPSIOYUBATh YHCIIA, 3aIHCAaHHBIC
B BUJIC OOBIKHOBEHHOH |

IECITUIHOMN Ipoow, Yucia,
3allMCaHHblE C  MCIOJIL30BAHHEM
apu(METHIECKOTO KBaJ[paTHOTO

KOpHsI, KOPHEH CTeTrIeHU O0JIbIIe 2;

— Haxoaute HOJ[ m HOK pasnbiMu
croco0amMM M UCTOJIb30BATh UX TMPH
pelLeHNH 3a/1a4;

— BBIIIOJHATH BBIYUCIICHUA u
npeoOpa3oBaHUs BBIPAXKECHHI,
COoZepKaIINX JICHCTBUTEIIbHBIC

yycia, B TOM YHCIE KOPHU
HAaTypAJIbHBIX CTEIICHEW;

—  BBINIOJIHATH CTaHJapTHbIE
TOXJECTBEHHbIE  IIPeoOpa3oBaHus
TPUTOHOMETPUYECKUX,
JorapupMHUUECKuX, CTEIECHHBIX,
HMPPALMOHAIIBHBIX BBIPAKECHUM.

B noeceonesnoii scuznu u npu uzydeHuu
Opy2ux npeomemos:

—  BBINOJIHATH U OOBSICHATH CPaBHEHUE
pe3yJIbTaTOB  BBIUYHUCICHUW  MpH
pElICHNN TNPaKTHYECKUX 3anad, B
TOM yucIie NpUOIMKEHHBIX
BBIUHCIICHUM, WCIOJB3ysl pa3HbIE
CIIOCOOBI CpaBHEHUI;

—  3allUCHIBATH, CpaBHUBATh,
OKpYIJIATh  YHUCIIOBBIE  JIAaHHbBIE
peasIbHbIX BEJIMYUH c
HCIIOJIb30BAHUEM Pa3HbIX CHUCTEM
H3MEpeHUs;

— COCTaBJIATh U OLEHUBATh Pa3HBIMU
croco0amMM YHCIIOBBIE BBIPAKEHHS
MIpU PELIEHUHU MPaKTUYECKUX 3a7a4
U 337a4 U3 JPYrUX y4eOHBIX

NO3UYUOHHOU cUCmeMe CYUCTEHUS,
NpUMeHSMb NpU  peuleHuu 3a0ay
MeopemuKo-4uciogole  QYHKYUU:
yucro  u  cymma  Oeaumeneltl,
@ynxyuro Dinepa,

NpUMeHsAmb NpU  peuwleHuu 3a0ay
yenHvle Opoou;

NPUMEHSAMb NpU  peueHuu  3a0ay
MHO2OUTIeHbL C  OeliCmeUumenlbHbLMU
u yenvimu Kodghuyuenmamu;
61a0emv NOHAMUAMU NPUBOOUMDBLL
U HenpusoouUMbvlli MHO20YNEH U
NPUMEHAMb UX NPU PEULEHUU 3A0aY,
NPUMEHAMb NpU  pPeueHuu  3a0ay
OcnosHnyto meopemy anzeopbi,

MIPEAMETOB

Ypasnen — CBob6oaHO onepupoBatb | — Jlocmuowcenue pe3yibmamos

us u MOHATUSIMHU: ypaBHEHHE, pazoena ll;

Hepaeenc HEPaBEHCTBO, PaBHOCHIIBHBIE c60000HO  onpedensimv  mun u

mea ypaBHEHUSA u HEPaBEHCTBA, sblOUpams Memoo peuieHus
YpaBHCHHE, ABJIAIOINCCCA noKa3ameibHbvlxX u
CICACTBUCM IPYIroro ypaBHCHH, Jno2apumuueckux — ypasHeHuti U
YpPaBHEHUs, DPaBHOCWIbHBIE  Ha HepaseHCcms, UPPAYUOHALbHBIX
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MHO>KECTBE, PaBHOCHJIbHBIE
npeoOpazoBaHus ypaBHECHHUI;

— pemarh pa3Hble BHJbl YPaBHECHHNA U
HEpaBEHCTB M HX CUCTEM, B TOM
YHUCIIe HEKOTOpPbIC YpaBHEHUA 3-U U
4-i CTCTICHEH, JIpOOHO-
paloHaIbHbIe U UPPAMOHAIbHBIE;

— OBJQJAETh  OCHOBHBIMU  THUIIAMHU
[10Ka3aTeIbHbIX,
norapu(MUYECKHUX,
UppaIOHAIBHBIX,
YpaBHEHUH U  HEPaBEHCTB U
CTaHJAPTHBIMH  METOAAMH  HX
pelIeHUid W TPUMEHSTh UX THpU
pEeLIeHNH 3a]1a4;

— TMPUMEHSTH  TEOpeMy
pEILICHUIO0 YpaBHEHUN;

— IpUMEHATH Teopemy Bwera s
pelIeHusl HEKOTOPHIX ypaBHEHHH
CTETIeHHU BHIIIIE BTOPOIi;

— TIOHUMaThb  CMBICI  TEOpPEM O
PaBHOCUJIBHBIX M HEPAaBHOCHIIBHBIX
MpeoOpa3OBaHUAX  ypaBHEHUH U
YMETb UX JI0Ka3bIBaTh;

— BIJIAJETh METOJaMH  PELICHUS
YpaBHEHUH, HEPABEHCTB M  HUX
CUCTEM, YMETh BBIOMpATh METOL
pemieHns M OOOCHOBBIBATH CBOM
BBIOOD;

— HCIOJNb30BaThb METOJ HHTEPBAJIOB
JUISL pEIICHHs HEpPaBeHCTB, B TOM
quciae JpOoOHO-pallMOHATIBHBIX U
BKJIFOYAIOIIUX B ceds
UppaloHaIbHbIE BBIPAKEHMUS;

— pewarh anreOpandecKkue ypaBHEHHs
U HEpPaBEHCTBA U MX CHCTEMBI C
napameTpamu aireOpauyeckuMm U
rpaduyecKuM MeToJaMH;

— BIAaJeTh  PAa3HBIMM  METOJaMHU
JI0Ka3aTelbCTBA HEPABEHCTB;

— pemarh ypaBHEHHS B
quclnax;

— H300paxars MHOY€ECTBa Ha
IIJIOCKOCTH, 3aJjaBaeMble
YpaBHEHUSIMH, HEPABEHCTBAMH M UX
cUCTEMaMH;

— ¢BOOOIHO HUCII0Ib30BaTh
TOXJECTBEHHbIE  MPeoOpa3oBaHus
NP PEUICHUH YpaBHEHUI U CHCTEM
ypaBHEHUH

CTCIICHHBIX

besy «k

[EJTBIX

B nosceonesnoii orcuznu u npu usy4eruu

ypasHenuii u HepageHcms,
MPULOHOMEMPUYECKUX YDABHEHUN U
HEepagencme, ux cucmem,

c60000HO  pewams cucmembl
JIUHEUHBIX YPAGHEHULL,

pewiams OCHOBHbIE munvi
VpAGHeHUull U HepageHcms - C
napamempamus,
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Opyeux npeomemos:

COCTaBJIATh W pellaTh YpaBHEHWS,
HEPaBCHCTBA, MX CHCTEMbI MU
pelieHUH 3a1ad JAPYrHX y4eOHBIX
PEMETOB,;

BBIMOJIHATD OIICHKY IPaB0IO0100us
pe3yabTaTOB, IOJy4aeMbIX  IPU
PELICHUU PAa3IM4YHbIX ypPaBHEHHIA,
HEPaBEHCTB W WX CHUCTEM TpHU
pELICHUHU 3a/1a4 JPYrux y4eOHbIX

IIPEIMETOB;
COCTaBIISATh ypaBHEHHE,
HEpaBEHCTBO MM HUX CHCTEMY,
OIMCHIBAIOLINE peaJIbHYIO
CUTYAaLUIO WIn HPUKJIAHYIO
3ajauy, MHTEPIPETUPOBATH
MIOJTyYEHHBIE PE3YJIbTATHI;

HCII0JIb30BaTh IpOrpaMMHBbIE

CpPEACTBA MPU PEIIEHUU OTIAEIbHBIX
KJIACCOB YPABHEHUI U HEPABEHCTB

Dynkyuu

Brnanerh MOHATHUSAMU: 3aBHCUMOCTh
BEIMYUH, (YHKIMSI, apryMeHT |
3HAUYCHUE byHKIHH, obJacTb
OTIpEICIICHUS u MHOECTBO
3HaYEHUI byHKIUN, rpauk
3aBUCHUMOCTH, Trpapuk (QyHKIUH,
Hynmd  (QyHKOHH,  MIPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3pacTaHue Ha
YHCIIOBOM IPOMEXKYTKE, YOBIBaHHE
Ha YHCIIOBOM MIPOMEXKYTKE,
HauboJbIIEe U HauMEHbIIIee
3HaueHUue (YHKIMU Ha YHUCIOBOM
MTPOMEXKYTKE, nepruoInIecKas
GyHKIUS, TEepuoja, YeTHas W
HEYeTHAS GyHKINY; YMETh
NPUMEHITh OTH TOHATHS  TPHU
pelIeHIH 3a/1a4;

BIaJeTh  IOHSTHEM  CTENEeHHas
GyHKLIUSA; CTPOUTH €€ Tpapuk Hu
YMETh PUMEHSTh CBOWCTBa

CTeNeHHON (DYHKIMU NP PELICeHUH
3a1a4;

BJIAJICTh NOHATUSAMHU I1OKa3aTeJIbHAs
(GyHKIMS, SKCIIOHEHTA; CTPOUTh UX
rpagukd ¥ yMeTh IMPUMEHSATh
CBOWCTBA MOKAa3aTeNbHOW (PYHKIHH
IIpY PELICHNH 3a/1a4;

BJIAJIETh MOHSATHEM
norapupmMuyuecKas byHKLS;
CTpOUTh €€ TIpaduk U yMeTb
IPUMEHSTh CBOMCTBa

jJorapu@Muueckod (QYyHKIMM TpU

Hocmuoicenue
paszoena Il;
enadems NOHAMUEM ACUMAMOMbL U
ymemsv — e20  NpUMeHAmb  Npu
peuteHuu 3a0a4;

NPUMEHAMb ~ Memoovl  peuleHus
npocmetiwux  ougpgpepenyuanrbHvlx
VPasHeHUulli nepeoco U  8Mopo2o
nops0Ko8

pe3yrbmamos
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pelLIeHUH 3a/1a4;

— BJaJeTh HOHATHAMHI
TPUTOHOMETpUYECKUEe  (QYHKIHU;
CTpOUTh UX TpapuKu € YyMETh
PUMEHATH CBOMCTBa
TPUTOHOMETPHUYECKUX byHKunit
IIPY PEIICHHUH 33/1a4;

— BIQAETh  TOHATHEM  oOpaTHas
(GyHKIMS; TPUMEHSTHh 3TO MOHSATHE
IIPY pEIICHHUN 33/1a4;

— TMPUMEHATh NpPU pPEIICHUH 3ajad
CBOWCTBAa  (DYHKIMI:  YETHOCTH,
HNEePUOAMYHOCTD, OTPAHUYEHHOCTE;

— TMPUMEHATh NpPU pPELICHUH 3a]aad

npeoOpa3oBaHus rpaduKoB
GbyHKIH;

— BIQJAETh  TOHATHSMH  YHCJIOBas
MIOCJIEI0BATEIbHOCTD,
apupmeTHIecKast u

reoMeTpHuUecKas mporpeccus;

— TMPUMEHATh NpPU PEIICHHH 3a]ad
CBOMCTBA U [IPU3HAKU
apudmeTuyecKoit u
r€OMETPUYECKON ITPOTrPECCUM.

B nosceonesnoui scuznu u npu usyueHuu
Opy2ux yueoHvix npeomemos:

— ompeneisaTh 1o rpapukam  u

HCII0JIB30BATh Ui peleHus
NPUKIAIHBIX  337a4  CBOMCTBA
peaJIbHBIX IIPOLIECCOB "
3aBUcUMOcTell  (HauOosbliue U
HauMEHBIINE 3HaYEHUS,

MPOMEXYTKH  BO3pacTaHusi |
yObIBaHUS (YHKLHHU, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, ACHMIITOTHI,
TOYKH Tepernda, nepuos u T.11.);

— HWHTEpIpPEeTHPOBATH  CBOWCTBA B

KOHTEKCTE KOHKPETHOU
MIPAaKTUYECKOU CUTYaLUU;.

—  OIpenensaTh o rpadukam
MpOCTeNIINE XapaKTEePUCTUKU

MEePUOJNYECKUX  TMPOIECCOB B
OMOJIOTHH, JKOHOMHKE, MY3bIKE,
pamuocBs3M W Ip. (aMIUIMTYHAa,
MepHOJ U T.11.)

Inemenm
bl
mamema
muueckoz
0
ananusa

— Bnmagets mnoHarueM OeCKOHEYHO
yObIBaroIas reoMeTpuuecKas
MpOTpPEecCUsi W yMETh TNPUMEHSITh
€ro IMpH PeLICHUHN 3a/1a4;

— TIPUMEHATHh JJis pEeHIeHus 3aaad
TEOPUIO TIPENIEIIOB;

— BHAIETh MOHIATHSIMH OECKOHEUYHO

- ﬂocmuofceﬂue pes3yibmamos

pasoena II;

Cc80000HO 671a0emb CMAHOAPMHBIM
annapamom MamemamuyecKoeo
ananusa o BbIUUCTICHUS]
NPOU3BOOHLIX — (DYHKYUU  OOHOU
nepemeHHou,
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OomplIe M OECKOHEYHO MaJble
YUCJOBBIE IIOCIEA0BATEILHOCTH U
yMETh CpaBHUBaThb OECKOHEYHO
OonplIie W OECKOHEUYHO MaJible
IOCJIEI0BATEILHOCTH;

— BJIAJETh MOHATHIAMH: IPOU3BOIHAS
(GYHKIIMM B TOYKE, IPOM3BOIHAS

GbyHKIUY;

—  BBIYHCIISATH IIPOU3BOTHBIC
JJIEMEHTAPHBIX (QYHKIMH H  HX
KOMOMHAIIHIA;

—  HCCIIEIOBATh byHKIUH Ha

MOHOTOHHOCTb U DKCTPEMYMBI;

— CTpOHUTH TpauKH U MPUMEHATH K
PELICHHUIO 3a/1aY;

— BIAACTh IIOHATHEM KacaTellbHas K
rpadpuky QYHKOUE W yMeTh
IIPUMEHATH  €r0 IMpPHU  PEUICHUHU

3aJ1a4;

— BJAACTh NOHATUSAMHU IEPBOOOpa3HAsL
byHKIHS, oTnpe/IeICHHBIN
WHTETpa,

— TmnpuMeHsATh TeopeMy HproToHa—
JleiiOHuIIa W €€ CHEOCTBUSA JUIS
penieHus 3aaad.

B noeceonesnoil sxcusHu u npu uyuenuu
Opy2ux yueOHviX npeomMemos:

CB0000HO  NpUMEHAMb  annapam
MaAmMemMamuyecko2o  amamuza  Os

uccnedosanus Gdyuryuii u
nocmpoenus  epagukos, 8 mMom
yucne UCcIe008aHus Ha
8bINYKIOCb,

onepuposamu NOHAMuUeMm

nepeooopasHol  (QyHkyuu  0ns
pewieHus 3a0ay;

081a0emb OCHOBHbIMU C8E0eHUAMU
06 unmezpaie Hvtomona—
Jletibohuya u e2o0 npocmeriuux
NPUMEHEeHUSIX,

onepupoéamv 8  CMAHOAPMHBIX
CUMYaYUsAxX npou3600HbIMU 6bICULUX
Nnops0Kos;

yMemb NpuMeHAmb Npu  peueHuu
3a0au  CBOUCMBA  HENpepblEHbIX
@yuryuil;

YyMemb 6bINOJHAMb NPUOTUICEHHbIE
8bIYUCTICHUSL  (MemOObl  peuleHUs.
VpasHeHul, 8bIUUCTICHUS
onpeoeseHHo20 unmezpaa);

yMemb  NPUMEHAMb  NPULONCEHUe
NPOU3BOOHOU U  ONPedenreHHO20
ummezpana K peweHuio  3a0ay
ecmecmeo3HanUs,

enademv — NOHAMUAMU — GMOPASL

— pemarth TpUKIAJHbIE 33Jaud U3 npou3eoo0Has, BLINYKAOCb
OuoJIoTHH, busuku, XUMUH, epaguka  QyHkyuu U - ymems
SKOHOMHMKH M JApPYTUX IPEIMETOB, uccneo0o8ams @yHryuo Ha
CBA3aHHBIE C  HCCIIEJOBaHHEM 8bINYKIOCMb
XapaKTEPUCTHUK IIPOLIECCOB;
—  HHTEpHpPEeTUPOBaTh  NOJy4YEHHBIE
pe3yJIbTaThl
Cmamuc — OmnepupoBatb OCHOBHBIMH Locmuoicenue pe3yibmamos
muka u omnucaTeIbHBIMU paszoena ll;
meopus XapaKTepUCTUKAMU YHCIIOBOTO enadems OCHOBHBIMU NOHAMUAMU
6epoamH Habopa, TIOHATHEM TeHepalibHas meopuu 2epagos (epagh, eepuuna,
ocmeit, COBOKYIIHOCTb U BBIOOPKOH U3 HEE; pebpo, cmenenv 6epuiuHbl, NYMv 8
JlocuKka U | — onepupoBaTb MHOHATHUSIMH: YacTOTa epage) u ymemov npumMeHsms uUxX npu
KomoOuna U BEpPOSITHOCTh COOBITHS, CyMMa M peutenuu 3a0ay;
mopuxa IIPOU3BEACHUE BEPOATHOCTEH, umMems npeocmasienue 0 0epesbix

BBIYUCIISATh BEPOATHOCTH COOBITUMN
Ha  OCHOBE TIOJCYEeTa  4Yucia
HCXOJIOB;

— BJIAJETh OCHOBHBIMU IOHSTHUSIMH
KOMOMHAaTOPUKHM W yMeTh  HX
MIPUMEHSITH NIPU PELIEHUH 33]1aY;

— HMeThb NpeJ]CTaBlIeHHe 00 OCHOBax
TEOPUU BEPOATHOCTEN;

U ymemsv NpuMeHAmMb Npu peuleHuu
3a0ay;

yMemb  OCywecmenames nymu  no
pebpam, 06x00bl pebep u GepuiuH

epagha;
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B nosceonesnoil scusHu u npu uzyueHuu
Opyeux npeomemos:

—  BBIYUCIATH WK OLICHUBATD
BEPOSITHOCTH COOBITUH B peaabHOMN
KU3HH;

— BBIOMpaTh METOMABI IOAXOJISIICTO
NpeACTaBICHUST W 00pabOTKH
JTAHHBIX

Texcmoes
vle
3a0a4u

— Pematp pasHbIe 3aa49u
MOBBIIIEHHOW TPYAHOCTH;

— aQHAJIM3UPOBATh YCJIOBHE 3aJlayH,
BBIOMPATh  ONTHMAJIBHBIA  METOJ
pelieHus 3aJa4yu, paccMaTpuBas
pa3InYHbIC METO/IBI,

— CTPOHUTH MOJETh PEIICHHS 3a/adH,
MIPOBOIHTH JIOKa3aTelIbHBIC
paccyxaeHus npu pelICHUN
3a71a4H;

— pemiartb 3a/1a4H, TpeOyroriue
nepedbopa BapHAHTOB, IPOBEPKHU
yCIIOBUHM, BBIOOpAa ONTHUMAILHOTO
pe3ynbTara;

—  aHATU3HUPOBATH u
WHTEPIPETUPOBATH MOJTyYeHHBIC
pelieHuss B KOHTEKCTE YCIIOBUS
3a/la4r, BBEIOMpATh pCIICHHS, HE
MPOTHUBOpPEYAIINE KOHTEKCTY;

— TEpPEeBOJUTH TMPHU PEIICHUH 3aTauu
nHpopManuo U3 OAHOM (hopmbl
3amucu B JIPYT'YI, UCHOJIb3Ys MPHU
HEOOXOJMMOCTH CXEMbI, TaOJIHIIbI,
rpaduKu, TUarpamMmel.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

— pemarh MpPaKTUYECKUE 3aJaud U
3aJla4y¥ U3 IPYTHX MPEeIMETOB

—  Jlocmuoicenue pe3yibmamos

paszodena ll

T'eomemp
us

— Buagers r€OMETPUYECKUMU
MOHATUSIMM TIPU PEIICHUU 3a1ad U
MIPOBEICHUU MaTeMaTUYECKUX
pacCyXIeHUH;

— CaMOCTOSITENbHO  (OPMYJIUPOBATH
OIIpeIeJICHUS FeOMETPUUECKUX
¢uryp, BBIABUraTb THIOTE3Bl O
HOBBIX CBOWCTBaX U MpHU3HAKAX

reOMETPHUECKUX ¢buryp "
00OCHOBBIBaTh WJIM OIPOBEPraTh
HX, 0000111aTh WA

KOHKpPETH3UPOBaTh pPE3yJbTaThl Ha
HOBBIX Kiaccax (uryp, mpoBOAUTH
B HECJIOXKHBIX CITyJasix

Hmemo npeocmasieHue 06
AKCUOMAMUYLECKOM Memooe;
enaoems NOHAMuUeM
2eomempuyeckue Mecma modex 6
npocmpancmee u ymemb
NpuUMeHsamob ux OJisl peueHus 3a0ay;
yMemb NpuMeHAms OJisl peuleHus
3a0au  ceoucmea  NIOCKUX U
08YSPAHHBIX Y208, MPEXSPAHHOO
yena,

enaoems NOHAMuUeM
NepneHOUKyIApHOe cedeHue Npu3mbl
U ymemv HNpPUMEHAMb €20 Npu
peuteHuu 3a0a4;
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KJ1accu(hUKanuio ¢buryp o
Pa3INYHBIM OCHOBAHUSIM;
UCCIIEIOBAaTh YEPTEXKH, BKIIOYAs
KoMOuHanu (Guryp, H3BIEKATh,
MHTEPIIPETHPOBATH u
npeoOpa3oBbIBaTh  MH(POPMALHIO,
IIPEACTaBICHHYIO HAa YepTekKax;
pemaTh 3aJa4d TeOMETPHYECKOTO
CoJepKaHus, B TOM 4HCJIE B
CHUTYaIHSIX, KOTJAa  QJITOpUTM
pelieHust He CleAyeT SBHO U3
YCJIOBUSI, BBITIOJIHATH HEOOXOANMBIE

JJIA peicHuA 3aga4u
JOITIOJIHUTCIIbHBIC IMOCTPOCHUA,
HUCCICA0BATh BO3MOXXHOCTb

MIPUMEHEHUS TeOpeM U POpMYI IS
pelieHus 3a1ay;

YMETh dbopMynupoBathb u
JI0Ka3bIBaTh reoMeTpUUYEeCcKre
YTBEPKICHHUS;

BIIQJIETh MOHSTUSIMH CTEPEOMETPHUU:
pu3Ma, napajuieNienumnesn,
nupamuia, TeTpa’ip;

HMMETh MpeACTaBIEHUs 00 aKkCuoMax
CTEPEOMETPHUU U CIECACTBUSAX U3 HUX
U yMETh MPUMEHATh WX MpHU
pelIeHnH 3a/1ay;

YMCThb CTPOUTH CCUCHUA
MHOT'OT'PpaHHUKOB C
HUCITIOJIB30BaAHHUEM Pa3IMIHBIX

METOOAOB, B TOM 4YHCIC H MCTOAA
CJICIOB,

HNMECTb MMpEaACTaBJICHUC (6]
CKpCHINBAOIIUXCA MMPAMBIX B
IMPOCTPAHCTBE MW YMETb HAXOAWUTH
YroJ 1 paCCTOAIHUEC MCKY HUMU,
MIPUMEHSITH TEOPEMBI 0
mapajiyiICJIbHOCTH IMPAMBIX "
IIJIOCKOCTEM B IIPOCTPAHCTBE IIPU
pelenuu 3aaay;

YMCTb HNPUMCHATL HNapaJJICIIBHOC
MMPOCKTUPOBAHUC IJIA I/1306pa)KeHI/I$I
uryp;

YMCThb INPpUMCHATH
NEPIEHIUKYISIPHOCTH  MPSIMOU U
IIJIOCKOCTH IIPpH PCIICHUMA 3a/1a4,
BJIAZICTh IOHATUAMU OPTOTOHAJIBHOC
MPOCKTUPOBAHUEC, HAKIIOHHBIC U HUX
IIPOCKIHH, YMETb MPUMCHATH
TCOPEMY O TPCX HNCPHCHAUKYIIAPAX
IIpY pELICHNH 3a/4aY;

BJIAZICTb TIOHATUSAMU PACCTOAHUC

umeniob npedcmaeﬂeHue o
080UICMBEHHOCMU npasujlbHblx
MHO2O0CPAHRUKOB,

61a0emv NOHAMUAMU YEHMPATbHOE
U napanieibHoe npoeKmuposanue u
NPpUMEHsAmMb  UX Npu NOCMPOEHUU
ceuenull MHO202PaHHUKO8 MemoooM
npoexKyull;

umeman npeocmasienue 0
paseepmke  MHO202PAHHUKA U
Kpamyauuiem nymu Ha
NOBEPXHOCU MHO202PAHHUKA,

umems npeocmasieHue 0

Kacarowuxcs cghepax u KomouHayuu
mejl 8pawjeHus u ymems npumMeHsams
UX npu peuwtenuu 3a0a4;

NpUMeHAmb NpU  peuleHuu 3a0ay
Gopmyny paccmosanus om moyKku 0o
NIOCKOCMU

61A0emb  PA3HLIMU — CHOCOOAMU
3a0anusi NpPAMOU YPAGHEHUAMU U
yMemb NpuMeHAmb Npu  peueHun
3a0ay,

NpUMeHsAmb NpU peuweHuu 3a0ad u
0oKazamenbcmee meopem
BEKMOPHLILL ~ Memoo U Memoo
KOOpOuHam;

umemsn npeocmasieHue 06
akcuomax — obvema,  NPUMEHAMb
Gdopmynvl 00beMo8

NPAMOY20IbHO20 Napaiienenuneod,
npuzmMbl U NUPAMUObL, Mempal’aopa
npu pewenuu 3a0ay,

NpUMEHIMb meopemul 06
OMHOWEHUSX 0b6vemos npu
peuterHuu 3a0ay;

NpUMEHIMb unmeepan ons
6bIUUCTICHUS 006vemos u
noeepxHocmeti  men  8PAWjeHUsl,
00veMa waposozo Ciosi;

umemu npedcmasieHue o
O0BUJICEHUAX 8  NPOCMPAHCMEe:
napainerbHoM nepetoce,
cummempuu OMHOCUMENbHO
NI0CKOCMU, YEHMPANbHOU
cumMmempuu, nosopome

OMHOCUMENbHO NPAMOU, BUHIMOBOU
cuMMempuu, ymems NpPUMeHImy Ux
npu peweruu 3a0au,

umemn npeocmasieHue 0
MpexepaHHoOM U MHO2OCPAHHOM Yaiie
U NPUMEHAMb CE0UCMBA NIOCKUX
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MEXIy (Urypamu B IPOCTPAHCTBE,
o0mui  MepHneHAMKYIsIp  IBYX
CKPEILMBAIOIINXCS PSIMBIX U YMETb
IIPUMEHSTh UX IPU PELICHUH 3a/1a4;
BJIAJECTh IOHATHEM YrOJI MEXAy
IpsIMOM U IUIOCKOCTBIO U YMETh
IPUMEHATh €0 IpPHU  PEIICHUU
3a1a4;

BIIAJCTh TIOHATUSAMHU JBYTPAHHBIN
yroJl, yroil MEXIy IIJIOCKOCTSAMH,
NEPIEHIUKYJIAPHBIE IJIOCKOCTH U
YMETb IPUMEHATh UX IPU PEILICHUN
3a1a4;

BIAJETh  TOHATUSAMU  IIPU3MA,
napajulejienunes; W [PUMEHATh
CBOMCTBAa Hapajulelienunena Ipu
pELIECHNH 3a]1a4;

BJIA/IETh MOHSATUEM IPSIMOYTOJIbHBIN
napajuleJienune/l U MNpUMEHsTh €ro
IIPY PELICHNUH 33]1a4;

BJIQJIETh IOHATUSAMHU  IUpaMHJA,
BH/IBI IUPAMHUL, 3JIEMEHTHI
MpPaBWIbHON MUpaMHAbl U YMETh
IIPUMEHSTH UX IPU PELIECHUH 3a/1a4;
UMETh IIPEACTABIECHUE O TEOpeMe

Diinepa, IPAaBUJIbHBIX
MHOTOTpaHHHKaX;
BJIAJETh  TOHATHEM  IUIOMIAJN

MOBEPXHOCTEH MHOTOTPAaHHUKOB U
yMe€Th  NPUMEHSATh  €ro  IpHu
peleHIH 3a/1a4;

BJIAJIETh MOHATUAMU TeJla BpaIlleHUs
(uMaMHIp, KOHYC, ap u cdepa), ux
CeUeHHWs] M YMETh MPHUMEHATh HUX
IIPU PELIeHUH 3ajay;

BJIQJIETh TIOHSATHSAMHU KacaTelbHbIE
npsiMble ¥ TUIOCKOCTH W yMETh
MPUMEHSATH U3 MIPU PELICHUHU 3a7ay;
UMETH IpeCTaBICHUS 0
BITMCAHHBIX M OMHUCAHHBIX chepax u
YMETh NMPUMEHATh UX MPU PELICHUU
3ajay;

BJIAJIETh MOHATUSMHU 00BeM,
00bEeMbl ~ MHOTOTPAaHHUKOB, Tl
BpalleHUsI W TIPUMEHATh WX TIPU
peleHNH 3a/1a4;

UMETh TPEJCTABICHHE O Pa3BEpPTKE
HWIMHApPAa W KOHYyca, IUIOLaIu
MOBEPXHOCTH NWJIMHIpPAa U KOHYcCA,
YMETh NMPUMEHATh UX MPU PELICHUU
3ajay;

UMETh TpeJICTaBICHHE O IJIOUIaU

Vel08 MHO20SPAHHO20 yeld Npu
peuweHuu 3a0a4;

umemso npeocmaesieHus 0
npeobpazosanuu n00ooUs, u ymems
NPUMEHAMb NPU PEUEHUU 3A0aY,
yMemb  pewlamv  3a0ayu  HA

niockocmu Memooamu
cmepeomempuiL;
yMemb  NPUMEHAMb  OPMYbl

00beM06 npu peuteHuu 3a0a4
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cdepsl 1 yMETh IPUMEHSTH €T0 MPH
peLlIeHUH 3a/]1a4;

yMeTh  pemarb  3aJadyd  Ha
KOMOWHAIIMM MHOTOTPAaHHUKOB U
TEJI BPALLCHHUS;

UMETh INPEACTaBIECHUE O MOA00NU
B MPOCTPAHCTBE U YMETh pelIaTh
3aJa4d Ha OTHOLIEHHUE 0OBEMOB U
IJI0Imaaen IIOBEPXHOCTEN
MoA0OHBIX (HTYp.

B nosceonesnou scuznu u npu uzyuenuu

Opyeux npeomemos:

COCTaBIIAITh C  HCHOJH30BAHUEM
CBOWCTB TeOMETpUYECKHX (uryp
MaTeMaTHYeCKUe  MOJCTH  JUIs
pemieHust  3a7ad  MPAaKTHYECKOTO
XapakTepa M 3a7ad M3 CMEKHBIX

JMCLUTUINH, HCCIIEIOBATh
MOJIy4YeHHBIE MOJIeTT! u
WHTEPIPETHPOBATH PE3YNIbTAT
Bexkmoput Bnaners moHATUSMH BEKTOpPBI M UX | — Jlocmuoicenue pe3yIbmamos
u KOOPJAMHATBHI; paszoena ll;
Koopouna YMETb BBINIONHATH OINEpali HaJ | — Haxooums oOvem napaiieienuneod
mul 6 BEKTOPaMH, u mempasopa, 3A0AHHBIX
npocmpa HCII0JIE30BAaTh CKaJIsipHOE KOOPOUHAMAMU CEOUX 6EPUILH,
Hhcmee IIPOU3BEAECHUE BEKTOPOB opu | — 3adasamos npsAMYIO 6
pElIeHUH 3a]1aY; npocmpancmee;
MPUMEHSTh YpaBHEHHE IUIOCKOCTH, | — HAXOOUMb pPACCMOAHUE OMm MOYKU
bopMyTy  pacCTOSIHHS  MEXIY 00  nmiockocmu 8  cucmeme
TOYKaMH, YypaBHEHHE cdepbl Npu KOOpOuHam;
peuIeHuu 3a/1a4; —  HAX00UmMv  paccmosHue  MeHcoy
MPUMEHITh BEKTOPHI M METOJ CKpeWUBaromUMUCs NPAMbIMU,
KOOpAUHAT B IPOCTPAHCTBE IIpU 3aA0anHbIMU 8 CUCeMe KOOPOUHAM
peleHnn 3a1a4
Hcemopus Hmers mpencraBienue o Bkiaane | Jocmuocenue pesyromamos pazoena ll
mamema BBIIAIONINXCS ~ MAaTeMaTHKOB B
muku pa3BUTHE HAYKH,
MOHWMAaTh POJIb MAaTEMAaTHKH B
pasButuu Poccun
Memoowt Hcmonk30BaTe OCHOBHBIE METOIBI | — Jlocmudicenue pe3yibmamos
mamema JI0Ka3aTeIbLCTBA, MIPOBONTH paszoena ll;
muKu JOKA3aTeNbCTBO M BBIIONHATH | —  \pUMEHAMb MamemamuyecKkue
OIIPOBEPIKECHUE; 3HAHUS K UCcned08anuio
NPUMEHATh  OCHOBHBIE  METOJbI OKpYHCaIouie2o mupa
pelIeHns] MaTeMaTHYeCKHX 3a/1ay; (Modenuposanue Quzuyeckux

Ha OCHOBE MATEMAaTUYCCKUX
3aKOHOMEPHOCTEN B pUpoJIe
XapaKTepu30BaTh Kpacoty u

COBEPILEHCTBO OKPYXKAIOIIEr0 MHpa
U IIPOU3BEJIEHUN UCKYCCTBA;
IIPUMEHSTh IIPOCTEHNIIINE

npoyeccos, 3a0ayu IKOHOMUKU)
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MPOrpaMMHBIE cpencTBa u
3NIEKTPOHHO-KOMMYHHKAIIHOHHBIE

CUCTEMBI pu pelIeHun
MaTeMaTHYECKUX 3a1ay;
—  II0JIb30BAaThCs NIPUKJIaHBIMU

mporpaMMamMd = W TPOTpaMMaMHu
CUMBOJBHBIX  BBIUMCIECHHH IS
HCCIIENOBAHUS MaTeMaTHIECKHUX
00BEKTOB

COILEPKAHUE YYEBHOI'O IIPEIMETA «<MATEMATHUKA>»
ba30Bblil YPOBEHb.
Marematuka 10 kjaace
(Anredpa n Hayajia MaTeMaTUH4YeCKOro aHaiau3a — 854., 'eomerpus — 51 4.)

MaremaTuka: Ajiredpa u HayaJIa MATEMATHYECKOTr0 aHaau3a (854.)

1. Ctenens ¢ nelicTBUTEIbHBIM MOKa3aTesieM (114.)

HelictBurenbHble  4ucia.  beckoHeyHo — yObIBaromas  TeOMETpUYECKas  IPOrpeccHs.
ApudmeTnuecknii KopeHb  HaTypalbHOM  cTeneHu. CremnmeHb ¢ palMOHAJIbHBIM U
JEHCTBUTENBHBIM I10Ka3aTEISIMU.

2. Crenennas gpynkuus (134.)

Crenennas ¢pyHkuus, e€ cBoiicTBa 1 rpaduk. Bzaumuo o6parusie pyHkumu. CrnoxxHas QyHKIHSL.
Jpobuo-nuneiinas ¢pyHkus. PaBHOCUIIbHBIE YpAaBHEHHUS U HEPABEHCTBA.

HppauroHanbHbIE ypaBHEHMUS.

3. Hoka3zarenbnas pynkuus (104.)

[TokazarenbHas ¢pyHKIHA, €€ cBoiicTBa U rpaduk. [lokasarensHbie ypaBHeHus. [loka3arenbHble
HepaBeHCTBA. CHCTEMBI T0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

4. Jlorapupmuueckas pynxuus (154.)

Jlorapugmsl. CaoiicTBa jorapudmoB. JlecsaTuuHble W HaTypasibHble Jorapudmsl. Popmyna
nepexona. Jlorapudpmuueckas Qynkuus, e€ cBoiictBa u rpaduk. Jlorapupmudeckue ypaBHEHUS.
Jlorapugmuueckue HepaBeHCTBA.

5. Tpuronomerpuueckue ¢popmyJini (204.)

Panuannas mepa yrua. [loBopoT TOukM BOKpyr Hauana koopauHar. OnpeneneHue CUHYca,
KOCMHYCa M TaHIeHCa yIya. 3HaKd CHHYyca, KOCHMHYCa W TaHreHca. 3aBUCHMOCTb MEXIY
CHUHYCOM, KOCHHYCOM M TaHT€HCOM OJHOIO M TOrO X€ yria. TpUroHOMeTpu4ecKre TOXKIECTBA.
CuHyc, KOCUHYC U TaHTeHC yrjaoB o U o. Dopmynsl cinoxeHus. CUHYC, KOCHHYC U TaHI'€HC
nBoitHOro yria. CHHyC, KOCUHYC U TaHI€HC NOJOBUMHHOrO yria. @opmyiisl npuseneHusa. CymMma
U pa3HOCTh CMHYcOB. CyMMa U pa3HOCTh KOCUHYCOB.

6. Tpuronomerpuyeckue ypapuenus (15 u.)

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHue tgx = a. TpuUroHomerpuueckue
ypaBHEHMsI, cBojsmMecs K anreOpandeckuM. OpHOpOAHBIE ypaBHEHHMsS. MeTOAbl 3aMEHBI
HEU3BECTHOTO M PA3JIOKEHUS] HAa MHOXHUTEIUM. MeTOJ OLEHKH JIEBOM W MpaBOM dYacTeu
TPUTOHOMETPUUECKOT0 ypaBHEHUS. CUCTEMBI TPUTOHOMETPUUYECKUX YPABHEHHM.

7. AToroBoe nopropenue (14.)

Maremartuka: I'eomerpus. (514.)

1. BBenenue (34.)

IIpeamer crepeomeTpun. AKCHOMBI cTepeoMeTpru. HekoTopele ciieCTBUS U3 aKCHOM.

2. IlapajuteqIbHOCTH NPAMBIX U IJI0cKOCcTeH (164.)

[TapanmnenbHOCTh MPSAMBIX, MPSMOM U III0CKOCTH. B3auMHoe pacmnonoxeHue IByX MpsMbIX B
IIPOCTPAHCTBE. YTOJI MEXAY ABYMs NpsiMbIMU. [lapannensHocTs uiockoctel. Tetpasap u

25




napajuleJIenumnen.

3. llepneHAUKYJISIPHOCTH NPAMBIX U IJI0CKOCTel (174.)

IlepneHquKyISIpHOCTE IPSIMOM M IUIOCKOCTH. lleprneHauKynsp M HaKIOHHBIE. YTOJI MEXAY
NPSAMOM U TNIOCKOCTBIO. JIByrpanHblid yrodi. [leprneHanKyaspHOCTb IIIOCKOCTEH.

4. Muororpanauku (124.)

[Tonsitue Muororpannuka. IIpusma. [lupamuna. [lpaBunbHble MHOTOTpaHHUKH.

5. 3akuounTesbHOE MOBTOPeHNe Kypca reomerpuu 10 kiacca (34.)

Matematuka 11 kjacc
(AJdredpa m HayajIa MaTeMaTHYECKOro aHajau3a — 854., leomerpusi — 51 4.)

MaremaTuka: Ajredépa u Ha4ajia MaTeMATHYeCKOro aHaau3a. (854.)

1. Tpuronomerpuyeckue pynkuun (18 4.)

OO6nacTb onpeneneHus u

OO6nacTp ompeneneHUs W MHOXKECTBO 3HAYEHUH TPUTOHOMETPUYECKUX (QYHKUUU. YETHOCTD,
HEYETHOCTb, IEPUOIUYHOCTb TPUTOHOMETpUYEeCKUX QyHKIMI. CBOICTBO (PyHKIIUU Y = COS X

u e rpaduk. CBoiicTBO QyHKIMH Y = SIN X U e€ rpaduk. CBoiicTBa u rpaduku GyHKImiA Y=tgX U
y=ctgx. OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIHH.

3. Ipou3BoaHas u ee reoMeTpuueckuii cMbica (18 u).

[Ipenen mnocnenoBatenbHocTH. HemnpepsiBHOCTE  QyHKUuu. OnpeneneHue MPOU3BOIHOM.
[lpaBuna  guddepenuupoBanusi. [lpomsBognas  cremeHHoH — ¢yHkumu. [IpomsBomnas
35eMeHTapHbIX QyHKIMHA. ['eomMeTpruecKkuii cMbIC TPOU3BOAHOIMA.

4. IlpumMeHeHne NPOU3BOAHOM K Mcciae10BaHuI0 GyHKIui. (134).

Bospacranue u yObiBanue ¢(yHkiMH. DKkcTpeMymbl QyHKuuu. HambGonblive n HauMeHbIINE
3HayeHus (QyHkuuu. I[IpousBojgHass BTOPOro MOPSAKA, BBIIYKIOCTh M TOYKM Teperuoda.
[Toctpoenue rpadukoB QyHKIUI

5. Uurerpai. (10 4.).

[TepBooOpa3znas. [IpaBuiia Haxox1eHUs TEpBOOOpa3HBIX. [1n0maas KPUBOIMHEIHOM Tpanenuu U
Wuterpan u ero Boraucienue. [IpuMeHeHre nHTErpanoB A peleHus pU3nuecKux 3aau.

6. Komounaropuka (9 4.).

[TpaBuno mnpoussenenus. IlepectanoBku. Pasmemenuss 6e3 mnosropeHuil. Coueranus 06e3
noBTOpeHuit 1 6uHOM HploTOHA.

7. DJieMeHTbI TeOPUH BeposiTHOCTE. (74.)

BepositHocTs coObiTus. CrnokeHue BeposiTHOcTeH. HeszaBucuMocTs coObiTHil. BeposTtHocTh
IPOM3BEACHUS HE3aBUCUMBIX COOBITHH.

8. IloBTopenue(104.)

Maremartuka: (I'eomerpus) (514.)

1. nnunap, konyc, map (134.)

[Tonsstue wwnuuapa. Ilnomanes mnoBepxHocTw nuiauHApa. [lonstue kowyca. Ilnomans
MOBEPXHOCTU KoHyca. Yceu€HHbI koHyc. Chepa u map. B3aumnoe pacnonoxenue chepsl u
wiockocT. KacarenbHas miockocTs k cepe. [lnomans chepsl.

2. O6bembl Tea (154.)

[Tonsitne o0béMa. OOBEM mpsMoOyTonpHO Mapamienenunena. O0bEM npsmoit mpu3Mbl. OO0BEM
IMHApa. Beruncinenne oObEMOB Ten ¢ MOMOIIbIO MHTerpana. OO0bEM HAKJIOHHOW NPHU3MBI.
O6BeM mupamuasl. O06EM KoHyca. O0BEM mmapa. [Tnomans chepsi.

3. BexTops! B mpocTpancrse (64.)

[TonsiTue BekTOpa B npoctpaHcTse. Cll0KeHNE U BEIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
yuci0. KoMiianapHble BEKTOPBI.

4. Metoja koopauHAT B mpocTpancTie. JIBuxenns. (114.)
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[TpsimoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHatel BekTopa. CBsA3b MEKIY
KOOpJMHATaMH BEKTOPOB U KoopAuHaTaMu Touek. [IpocTeiimne 3anaun B KOopiuHaTAaXx.
YpasHenue cheprl. Yroum Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB. Brrunciienne
YIJI0B MEXKIY NPSIMBIMU U TUIOCKOCTSIMH. LlenTpanbHas cummetpusi. OceBasi CHMMETPHSI.
3epkanpHas cummeTpus. [lapannenbHblil nepeHoc.

5. IToBTopennue. (6 4.)

IIpoduiabHbBII yPOBEHb.
Martematuka 10 kjaacc
(Aaredpa m Hayaja MaTeMaTU4ecKoro anajausa— 1364., 'eomerpusi — 68 4.)

MaremaTuka: Ajredopa u Hayaja MaTeMaTu4eckoro anaausa (1364.)

1. Aanreopa 7—9 kiaaccoB (moBropenue) (44.)

MHuoxectBa. Jloruxa.

2. Tesmamocth unces (124.)

[lonsitue nenmmoctu. JlenuMocTs cymMmbl U npousBeneHusd. Jlenenue ¢ ocratkoM. [lpusnaku
nenumoctu. CpaBHeHus. Pelienne ypaBHEHH B IIENIBIX YHUCIIAX.

3. MHorowieHnsbl. Ajiredpanveckue ypapHenus (174.)

MHorowwieHsl 0T ogHoro mnepemenHoro. Cxema I['opuepa. Muorowien P (X) ¥ ero KopeHb.
Teopema besy. AnreOpamueckoe ypaBHenue. CrenctBus u3 TteopeMbl besy. Pemienue
anreOpanvyecKnX ypaBHEHUH pa3lIoKEHHEM Ha MHOXKHTENH. [|emuMOoCTh IBYWIEHOB XM + am Ha
X £ a. CUMMETpUYECKHE MHOTIOWIEHbl. MHOTOUJIEHbl OT HECKOJIBKUX IMEepPEMEHHbIX. PopMyIibl
COKpaIIEHHOTO YMHOXKEHUs Il cTapiux creneHeil. bunom Hetorona. Cucremsl ypaBHEHHIA.

4. CTeneHs ¢ AeiicTBUTEILHBIM MoKka3aTeeM (114.)

llenpie w panvoHanmpHble uucna. JledicTBUTenbHBIE uMcha. beckoHeyHo yObIBaromias
reoMeTpuueckas mporpeccus. ApudMeTuuecKuid KopeHb HaTypanbHOW creneHu. (CTeneHsb ¢
palMOHAIbHBIM U JEHCTBUTEIbHBIM IIOKA3ATEIISAMH.

5. Crenennasi pynkuus (164.)

Crenennas ¢yHKIMS, €€ cBoiicTBa U rpaduk. PaBHOCHIIbHBIE YpaBHEHUS 1 HEPABEHCTBA.
HppauroHanbHbIE ypaBHEHMUS.

6. Moka3areabHast pynknust (114.)

[TokazatenbHas ¢pyHKIMS, €€ cBOMcTBA U rpaduk. [lokazaTenpHbie ypaBHeHus. [lokazaTenbHbIe
HepaBeHCTBA. CUCTEMBI MOKa3aTEIbHbIX YPAaBHEHUN U HEPABEHCTB.

7. JJorapudmudeckas pynxuus (174.)

Jlorapudmsr.  CpoiictBa  norapupmoB. JlecaTuyHble W HATypalibHbIE  JIOTapU(MBI.
Jlorapudpmuueckas ¢yHkius, e€ cBoiictBa u rpaduk. Jlorapudmuueckue ypaBHEHHS.
Jlorapudmuueckre HepaBeHCTBA.

8. Tpuronomerpuueckue ¢popmy.abi (244.)

Pannannas mepa yrna. IIoBOpOoT TOUKM BOKpYr Hadaia KoopauHat. OmnpeneneHue CHUHYCa,
KOCMHYCa M TaHIeHca yria. 3HAaKM CHHYCa, KOCMHYCa M TaHI€HCa. 3aBHCHUMOCTb MEXIy
CHUHYCOM, KOCHHYCOM M TaHI'€HCOM OJHOTIO U TOTrO € yryla. TpUrOHOMETPUYECKUE TOXKIECTBA.
CuHyc, KOCUHYC U TaHreHC yrjaoB o U o. Dopmynsl cioxeHus. CUHYC, KOCUHYC M TaHTEHC
JnBoMHOTO yria. CHHYC, KOCUHYC U TaHT€HC MOJIOBUHHOTO yria. @opmMyinsl npusBeaeHus. Cymma
U pa3HoCTh cMHYycoB. CyMMa U pa3HOCTh KOCUHYCOB. [Ipon3BeieHre CHHYCOB U KOCHHYCOB.

9. Tpuronomerpnyeckue ypaBHenus (214.)

VYpaBHeHue cos X = a. YpaBHEHHUE sin X = a. YpaBHeHHE tgx = a. TpUroHoMeTpuyecKue ypas-
HEHUS, CBOJsIIIHECS K anreOpanueckuM. OTHOPOHBIC ypaBHEHUSI. MeTOIbl 3aMEHbI HEU3BECT-
HOTO W pa3JoKeHUs Ha MHOXUTENW. MeToa OUEeHKHM JIEBOM M MpPaBOM  yacTeu
TPUTOHOMETPUYECKOTO ypaBHEHHUSI. Cucremsl TPUTOHOMETPUUECKUX yYpaBHEHMUII.
TpuronomeTpuyeckrue HEpaBEeHCTBA.

10. UroroBoe nosropenue (34.)

Maremartuka: I'eomerpus. (684.)

27



1. BBeaenue (34.)

[Ipenmer crepeomeTprn. AKCUOMBI cTepeoMeTpur. HekoTopble ciecTBUS U3 aKCHOM.

2. Mapa/sieJIbHOCTH NPAMBIX U IUI0cKOCTel (164.)

[TapamienpHOCTD MPAMBIX, IPSIMOM U INIOCKOCTH. B3auMHOE pacnonoxeHue JByX MpsMbIX B
IIPOCTPAHCTBE. YTOJI MEXAy ABYMs IpsiMbIMU. [lapannensHocTs muiockoctel. TeTpasap u
napauleIeIuIe .

3. llepnieHAMKY/JISIPHOCTD NPSAMBIX M IJI0cKOCTel (174.)

IlepieHIUKYJIAPHOCTD MPSMOU U INIOCKOCTH. [lepneHIuKysap 1 HaKJIOHHBIE. YTOI MEXKAY
IIPSIMOM U INIOCKOCTBIO. [[ByrpanHslil yrou. [leprneHauKynsapHOCTb INIOCKOCTEM.

4. Muororpanuuxku (144.)

ITonsiTue MHOrorpannuka. Ilpusma. Ilupamuna. IlpaBunbHble MHOTOTPDaHHUKH.

5. HekoTtopble cBeeHusi u3 miianuMerpuu (124.)

VYTIIbl U OTpE3KH, CBA3aHHBIE C OKPYKHOCThIO. Pemenue tpeyronpHukoB. Teopema Menenas u
Yersl. Diutic, runepOosia u napadosa.

6. 3akuounTebHOE MOBTOPeHNe Kypca reomerpuu 10 kiacca (64.)

Martematuka 11 kjaace
(Aaredpa n Hayaja MaTeMaTU4YecKoro anaausa — 1364., 'eomerpus — 68 4.)

MaremaTuka: Ajredpa u Hadyajga MaTeMaTu4eckoro anaausa (136u4.)

1. Tpuronomerpuyeckue pynkuuu (194.)

OO6nacTp ompeAeneHUs U MHOXKECTBO 3HAYEHUH TPUTOHOMETpUYecKHX (GyHKUMH. YETHOCTS,
HEYETHOCTD, IEPUOTUIHOCTD TPUTOHOMETpUYECKUX PyHKIMI. CBOHCTBO (PyHKIIUMH Y = COS X

u e rpaduk. CBoiicTBO GyHKIHH Y = SiN X u €€ rpaduk. CBoiicTBa u rpaduku GyHKIwmi y=tgx u
y=ctgx. OOpaTHbIC TPUTOHOMETPUYECKUE (PYHKIINH.

2. [IpousBoaHas U ee TeOMEeTPHUYECKHI CMBICI (22 u).

[Ipenen nocnenoBarensHocTH. Ilpenen ¢ynkuuu. HempepsiBHOCTh (yHkimu. Omnpenenenue
npou3BonHoi. [IpaBuna muddepenuupoBanms. IlpousBogHast  CcTeneHHOH — (QYHKIHH.
[Tpou3BoHas 31neMeHTapHbIX QyHKIUH. ['eomMeTpruecKuii cMbICT IPOU3BOIHOM.

3. [Ipumenenne MPOU3BOAHOI K HcciiefoBaHuI0 pyHKUHMiA. (164).

Bospacranue u yObiBanue (yHKIMH. DKcTpeMymbl (QyHKuuu. HambGonblive n HauMeHbIINE
3HaueHus GyHkuuu. Ilpom3BogHass BTOpPOro MOps/iKa, BBINYKJIOCTH M TOYKU Ieperuoa.
[Toctpoenue rpadukoB GyHKIMHA

4. IlepBooOpa3nas u unrerpaJi. (15 4.).

[TepBooOpaznas. [IpaBuna HaxoxaeHus nepBooOpasHbIX. [Tnomans KpUBOIMHEWHON Tpaneuy u
WNurterpan m ero BwluucieHUE. Bpruncienue rwiomane (uryp ¢ MOMOIIBI0 HWHTETPATIOB.
[TpuMeHeHne UHTErpaNoB A pelieHus ¢pusnueckux 3anad. [pocreiimue nuddepeHunanbHbie
YpaBHEHUS.

5. Komounaropuka (13 u.).

Marematuueckas wuHaykuus. IlpaBuno mnpousBenenus. IlepectaHoBku. Pa3memienus 0e3
nostopeHuil. Coueranus 6e3 noropeHuit 1 OuHoM HproToHa. CoueTaHust ¢ TOBTOPEHHUSIMH.
6.2J1eMeHTHI Teopuu BepositHocTel. (114.)

BepositHocTh coObITHSA. Clio’keHHE BEpOSTHOCTEH. YCIOBHAas BepOsATHOCTh. HezaBUCHMOCTDH
coObITHii. BeposaTHOCTh Mpou3BeeHNs HE3aBUCUMBIX coObITHH. Dopmyna beprysm.

7. Kommiekcubie uncaa. (144.)

OnpeneneHne KOMIUIEKCHBIX 4yHcend. ClOXKEHHME M YMHOXEHHE KOMIUIEKCHBIX UHCEIL
KomnnexkcHo conpsbk€HHbie yncna. Moayinb KOMIUIEKCHOTO uyucia. Oneparuyd BBIYUTAHHUS U
nenenus. ['eomerpuueckast HHTEpPIIpETaIMs KOMIUIEKCHOTO yKcia. TpuroHomerpuueckas popma
KOMIUIEKCHOTO 4YHUCJIA. YMHOXEHHE W JEJICHHE KOMIUIEKCHBIX 4YHCEJ, 3alUCaHHBIX B
Tpuronomerpuueckot popme. @opmyna Myaspa. KBagpaTHoe ypaBHeHuE ¢

KOMIUIEKCHBIM HEU3BECTHBIM. V3BiieueHHe KOpHS M3 KOMILJIEKCHOrO 4ucia. Airedpanveckue
YPaBHEHHS.

8. UTorosoe mosropenune(264.)
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Maremartuka: I'eomerpus. (68u4.)

1. Huaunap, konyc, map (164.)

ITonstne wnmnuuapa. Ilnomans mnosepxHocTH wmwmHApa. llonstue xonyca. Ilnomans
MOBEPXHOCTU KOHyca. Yceu€HHblii konyc. Cdepa u map. Bzaumuoe pacrnonoxxenue chepsl u
wiockoctu. KacartenbHas minockocth K cdepe. I[lmomans chepsl. BzaumHoe pacronoxkeHue
cdepsl u npsamoil. Chepa, BnucanHasi B UWIMHIPUUECKYIO moBepxHOCTh. Cepa, BnucanHas B
KOHUYECKYI0 MOBEPXHOCTh. CeueHMs IWIMHIAPUYECKOM NOBEpXHOCTH. CedeHMs] KOHMYECKOM
MTOBEPXHOCTH.

2. O6bembl Tea (174.)

[Tonsitue o6béMa. OOBEM MpsMoOyTonbHO Mapaienenumnena. O0bpéM npsmont npu3Mbl. OO0BEM
mMHApa. Berancnenne o0bEMOB Ten ¢ momomibio uHTErpana. O0bEM HAKIIOHHOM HPU3MBI.
O6bém nupamuabl. O0bEM KoHyca. O0bEM mapa. OObEMBI IIAPOBOIO CErMEHTA, IAPOBOTO CIIOS
U mapoBoro cextopa. Ilnomans chepsr.

3. Bektopsl B npocTpancTse (64.)

[TonsiTue BekTOpa B npoctpaHcTBe. ClI0KEHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
yucio. KoMiianapabie BEKTOPHI.

4. Metoa koopaMHaT B npocTpancTie. /{Bu:kenus. (154.)

[IpssmoyronbHas cuctema koopauHaT B mpoctpaHcTBe. Koopaumuatel Bektopa. CBsi3b MEXKIY
KOOpJMHAaTaMU BEKTOPOB U KoopAuHaramu Touek. IIpocreilmive 3amaun B KOOpJAuHATAaXx.
YpaBuenue chepbl. Yroa Mexay Bekropamu. CKansipHOe MpOou3BeACHHE BEKTOPOB. Boruncienue
YIJI0OB MEXAY NPSMBIMH U IUIOCKOCTSIMHM. YpaBHEHME IUIOCKOCTH. lleHTpanbHas cuMMmeTpus.
OceBass cummerpusi. 3epkanbHas cummerpus. [lapamnensubiii nepenoc. IlpeoOpa3zoBanue
no00usl.

5. IloBTOpenue. (14 4)

IIpumeyanue.

B cBs3u ¢ TeM, 4TO u3yueHue TeMbl « TpUrOHOMETPUYECKUE YPABHEHUS», SIBISIOLICHCS OIHOM U3
BRXHEHIIINX TEM Kypca aireOpbl ¥ Hayall MaTeMaTHYECKOTO aHAIIN3a, PUXOIUT Ha KOHEIl y4eOHOro
roga 10 kimacca, cuMTaeM II€JeCOOOpa3HBIM IIOCJIe HW3YYeHHUs TEepBOH TiaBbl «Auredpa 7-9
(moBTOpEHUE)» MEPEUTH K N3ydeHuto riasbl 4 «CTeneHp ¢ AeHCTBUTENBHBIM MOKa3aTenem». [ napy 2
«enumocTs uncen» u rinaBy 3 «MHorouneHsl. Anredpandyeckue ypaBHEHUs» MEPEHECTH B KOHEI
IIPOrpaMMBI.

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
Aure0dpa 1 Ha4YaJIa MATEMAaTHYECKOI0 aHAJIN3a

KoJsnuyecTBo 4acoB

Ne =
u/n Tema ypoka yl“JIyﬁ.]UICH 0a3oBblil
HBII YPOBEHb
YpOBeHb
10 kaace
I'naBa 1. Auredopa 7-9 (moBTopeHue) 4 -
1 | MuoxecTBa 2 -
2 | Jloruka 2 -
I'naBa 4. CteneHsb ¢ 1eHCTBUTEIbHBIM NIOKa3aTeleM. 13 11
3 | JIeHCTBUTEIbHBIC YHCIIA. 1 1
4 | beckoHeuHO yObIBaoIasi TeOMETpUYecKas POrPeCcCHsl. 2 2
5 | Apudmerndecknii KOpeHb HATYpaITLHON CTETICHH. 3 3
6 | CreneHb ¢ pallMOHAIbHBIM U ICHCTBUTEIbHBIM ITOKA3aTEIIEM 3 3
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7 | Ypok 0000IIeHNS B CUCTEMATH3AIH 3HAHHIA. 1 1
8 KonTpoasnas padora Nel «CreneHb ¢ 1eiiCTBUTEIbHBIM 1 1
noKa3artejem».
I'naBa 5. Crenennasi pyHkums. 16 s
9 | Crenennas (yHKIHs, €€ CBOMCTBA U IrpauK. 3 3
10 | Bzaumno oOpatabie GyHKInU. CroxxHast QyHKITHSL. 3 2
11 | JIpo6bHo-nuHeHas QyHKIHS 1 1
12 | PaBHOCUIIBHBIE YpaBHEHHUs U HEPABEHCTBA 3 2
13 | UppaunoHanbHble ypaBHEHUS. 3 2
14 | UppaunoHanbHble HEPABEHCTBA. 1 -
15 | Ypok 060011eHus U cucTeMaTH3aIlii 3HaHUH. 1 2
16 | KourpoJabHas padora Ne2 «CreneHHasi PyHKIMSD). 1 1
I'naBa 6. [loka3aTenbHast GyHKIHSA. 11 10
17 | IlokasarenbHasi GyHKIUS, €€ CBOWCTBA U TpaduK. 2 2
18 | Iloka3arenbHble ypaBHEHMSL. 3 2
19 | Iloka3arenbHBIC HEPABEHCTBA 2 2
20 | CucreMsbl MOKa3aTeNbHBIX YPAaBHEHUI 1 HEPABEHCTB. 2 2
21 | Ypok 0000I1IeH s 1 CuCTeMaTH3alliy 3HaHUH. 1 1
22 | KonrpounbHas padora Ne3 «Iloka3aresibHasi PyHKIMSD. 1 1
I'naBa 7. Jlorapudgmuyeckass pyHKIHSA. 17 15
23 | Jlorapudmsr. 2 2
24 | CaoiictBa jorapudmon 2 2
25 | JlecsiTnuHble M HaTypaibHBIE TorapudMel. PopmMyra nepexoaa. 3 2
26 | Jlorapudmuueckas GyHKIKSA, €€ CBOWCTBA U rpaduK. 2 2
27 | Jlorapudmudeckue ypaBHEHHUS 3 2
28 | Jlorapudmuueckue HepaBeHCTBA. 3 2
29 | Ypok 0000IIeHHs U CUCTeMATHU3aIMH 3HAHU. 1 2
30 | KonTpoasnas padora Ned4 «Jlorapudmudeckasi QyHKIUN». 1 1
I'naBa 8. Tpuronomerpuueckue popmyJibl. 24 20
31 | Pagmannas mepa yria. 1 1
32 | IToBOpOT TOUKM BOKPYT Hayanaa KOOpAWUHAT. 2 2
33 | Onpenenenue cuHyca, KOCHHYCA U TAHTEHCA yIJia. 2 2
34 | 3Haku cuHYyca, KOCUHYCA U TaHI'€HCa. 1 1
35 | 3aBUCHMOCTH MEXTy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO 2 2
U TOTO K€ yTIJa.
36 | TpuroHOMeTpUYECKHE TOKIAECTBA. 3 2
37 | CuHyc, KOCUHYC ¥ TAaHT€HC YTJIOB O M —Ol 1 1
38 | ®opMyIIbI CIIOKESHUS 3 2
39 | CuHyc, KOCHHYC U TaHT'€HC ABOHHOIO yTIIa. 1 1
40 | CuHyc, KOCHHYC M TAHTSHC ITOJIOBUHHOTO YTJIa. 1 1
41 | ®opmyIbl IPUBEICHHS. 2 2
42 | Cymma u pa3HOCTh CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB. 2 1
43 | IIpon3BeaeHnE CHHYCOB M KOCHHYCOB 1 -
44 | Ypok 0000IIeHHs U CHCTeMaTH3aIlN 3HAHUH. 1 1
45 | KoutpoabHasi padora NeS5 « TpuroHomerpuieckne 1 1
(hopmyJb».
I'naBa 9. Tpuronomerpuyeckne ypaBHeHHsl. 21 15
46 | YpaBHeHue COSX = a 3 3
47 | YpaBHeHwue SIiNX = a 3 3
48 | YpaBHenwue tgx = a 2 2
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49 | TpuroHoMeTpUYeCcKHe ypaBHEHHUS, CBOSIIUECS K 4 3
anreopandeckuM. OTHOPOAHBIC U TUHEHHBIC YPAaBHCHUS.
50 | Meronbl 3aMeHBI HEM3BECTHOTO U PA3JIOKEHHS HA MHOKUTEIIH. 2
MeTo/ OIIeHKH JIEBOM U MPABOM YacTEel TPUTOHOMETPUUECKOTO 3
yYpaBHEHHSL.
51 | Cuctembl TPUTOHOMETPUYECKUX YPAaBHEHUI 2 -
52 | TpuroHomeTpu4eckrue HEpaBeHCTBA. 2 -
53 | Ypok 06001eH s 1 cucTeMaTru3aluy 3HaHuH. 1 1
54 | KonurpouabHas padora Ne6 « Tpuronomerpuyeckue 1 1
YPABHEHHSD).
I'naBa 2. JleIMMOCTh YHCEJI. 12 =
55 | Ilonstue genumoctu. JleneHne CyMMBbI B IPOU3BEICHHUS. 2 -
56 | JlemeHue ¢ OCTaTKOM. 2 -
57 | Ilpu3Haku AeIMMOCTH. 2 -
58 | CpaBHeHHS 2 -
59 | Pemenue ypaBHEHHIA B IENBIX YHCIIAX. 2 -
60 | Ypok 0600mIeH s 1 cucTeMaTr3alliy 3HaHUH. 1 -
61 | KouTpounbHas padora Ne7 «/leimmMocTh Yncen». 1 -
I'naBa 3. MHorowienbl. Aiiredpanieckue ypaBHeHHUsl. 17 -
662 | MHOTOWICHBI OT OHOTO MIEPEMEHHOTO. 2 -
63 | Cxema ['oprepa. 1 -
64 | Muorounen P(x) u ero kopesb. Teopema besy. 1 -
65 | AnreOpamueckoe ypaBHeHue. CleACTBHS U3 T€OpeMbl be3y 1 -
66 | Pemenue anreOpanueckux ypaBHEHUH pa3oKeHUEM Ha 3 -
MHOHUTEJIIH.
67 | CummeTpudyecKue MHOTOUWICHBI. 1 -
68 | MHOTO4YJICHBI OT HECKOJIBKHUX MTEPEMEHHBIX. 1 -
69 | ®opMyIBl COKPAIIEHHOTO YMHOKEHUS TS CTAPIINX CTETICHEH. 5 -
bunom HerotoHa.
70 | Cuctemsl ypaBHEHUH 3 -
71 | Ypok 0060011eHNs ¥ CUCTeMAaTU3allui 3HAHUH. 1 -
72 | KonrposnbHas padora Ne§ «MHoro4/eHbl. Aliredpandyeckue 1 -
YPABHEHHSD.
HNToroBoe noBTopeHune 3 1
11 kaacc
I'naBa 1. Tpuronomerpnyeckue pyHKnuu. 19 18
1 | O6nacthb onpeaesieHns] 1 MHOYKECTBO 3HAUCHUM 5 2
TPUTOHOMETPHUECKUX (PYHKIIHMA.
2 | YeTHOCTB, HEYETHOCTD, IEPHUOAUIHOCTH TPUTOHOMETPHUYECKIX 3 3
GyHKIUH.
3 | CeoiicTBa pyHKIIHH y =COS X B €€ TpaduK. 3 3
4 | CpoiictBa pyHKIMU y = SiN X U €€ rpaduk. 3 3
5 | CpoiictBa u rpadux ¢pyHKIM y =tg X uy = ctg X. 2 3
6 | OOpaTHbIC TPUTOHOMETPHUECKUE (PYHKIUH. 3 1
7 | Ypok 00001IeHns 1 CHCTeMaTH3alluy 3HAHUH. 2 2
8 | KonrpoabHas pa6ora Nel «Tpuronomerpuueckue 1 1
GyHkumm»
I'naBa 2. IIpon3BoaHas u e¢ reoMeTpU4eCKUH CMBICJIL. 22 18
9 | Ilpenern mocnea0BaTeILHOCTH. 3 1
10 | Ilpenen pyHKIMH. 2 -
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11 | HenpepbIBHOCTD (h)yHKIIHU. 1 1
12 | Onpenenenue MpOU3BOAHOM. 2 2
13 | [IpaBwia guddepeHnupoBaHUs. 3 3
14 | [IpousBoHasi CTEMIEHHON (PYHKIIUH. 2 2
15 | Ilpou3BoHBIE 3JIEMEHTAPHBIX (QYHKIIUI. 3 3
16 | I'eomeTpuyeckuii CMBICI TPOU3BOIHOM. 3 3
17 | Ypok 060011eHus 1 CHCTEMAaTH3aI[ii 3HAHNUM. 2 2
18 | KonurpoabHas pagora Ne2 «IIpousBoaHas u eé 1 1
reoMeTpUYeCKHil CMBIC»
I'naBa 3. IIpuMeHeHue NPOU3BOIHOM K MCC/IeI0BAHUIO 16 13
GyHkumu.
19 | Bospacranue u yObiBaHue (PyHKIUU. 2 2
20 | DOxcTpeMyMbl (PYHKITHH. 2 2
21 | HauGomnbIee n HauMEHbIIEE 3HAYCHNE (PYHKIUH. 3 3
22 | [IpousBoaHas BTOPOTO MOPSAKA, BHITYKIOCTh M TOUKH Ieperuda 2 1
23 | Iloctpoenue rpagukoB HyHKIIHH. 4 2
24 | Ypok 0000IIeHNs U CHCTeMaTH3alui 3HaHU . 2 2
25 | KonrpoubHas padora Ne3 «[IpuMeHeHHEe MPOU3BOIHON K 1 1
HCCJIETOBAHNIO PYHKIMUY.
I'naBa 4. [lepBooOpa3Hasi u MHTErpaJ. 15 10
26 | IlepBooOpa3Has. 2 2
27 | IlpaBuiia HaXOXKJCHHUS IEPBOOOPA3HBIX. 2 2
28 | ITnomanas KpuBOJIMHEHHOM Tpanenun. HTerpa u ero 3 2
BBIYUCIICHUE
29 | Boluncnenue miomaaeil Guryp ¢ HoMOoIIbio HHTETPAJIOB. 3 -
30 | [IpumeHeHne UHTETPATOB IS pEIIeHUs (PU3MUECKUX 3a/ad. 1 1
31 | IIpocreiinme nuddepeHnnanbHble ypaBHEHHUS. 1 -
32 | Ypok 0000mIeHNS 1 CHCTEMATH3AIH 3HAHHH. 2 2
33 | KourpoabHasi padora Ned4 «IlepBooOpasHasi M MHTErpaJn». 1 1
I'naBa 5. KomOunaropuka. 13 9
34 | MaremaTuueckasi UHITyKIUs 2 -
35 | IIpaBuio mpousBeneHus. Pa3MenieHus ¢ MOBTOPEHUSIMHU. 2 1
36 | IlepectanoBkU 2 2
37 | Pazmermienus 0e3 NOBTOPEHUIA. 1 1
38 | Coueranus 6e3 moBTopeHuit u OuHoM HproTOHA. 3 3
39 | CoueraHust ¢ HOBTOPEHUSIMHU 1 -
40 | Ypok 000OIICHNS U CHCTEMATH3AIMH 3HAHHH. 1 1
41 | KonTpoasnas padora Ne5 «KomOunaTopnkay. 1 1
I'maBa 6. JjieMeHThI TEOPUHU BEPOSITHOCTEI. 11 7
42 | BeposTHOCTH COOBITHS. 2 2
43 | CnoxeHue BEepOSITHOCTEH. 2 2
44 | YcnoBHas BepOsSTHOCTh. He3aBUCMMOCTH COOBITUI 1 -
45 | BeposTHOCTh MTPOU3BEACHUS HE3aBUCUMBIX COOBITHHA. 3 1
46 | ®opmyna bepnymm. 1 -
47 | Ypok 0000IIeHHs 1 CHCTeMaTH3aIly 3HAHHH. 1 1
48 | KonTposabHasi padora Ne6 «1eMeHTbI TeOpUHI 1 1
BEPOATHOCTEID.
I'naBa 7. KommiekcHble uncia. 13 =
49 | OmnpeneneHue KOMIUIEKCHBIX yrcen. CIoXeHne 1 YMHOXKEHUE 5 -

KOMIIJICKCHBIX YHCECII.
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50 | KommiekcHo conpsbkeHHbIe Yrcaa. Moyab KOMIUIEKCHOTO 3 -
yucaa. Onepanyy BEIUUTAHUS U I€TICHUS
51 | I'eomeTpuueckas HHTEPIPETALUS KOMILUIEKCHOTO YHCIa. 2 -
52 | Tpuronomerpuueckas opma KOMIUIEKCHOTO YHUCIIA. 1 -
53 | YMHOXEHHUE U JAeTICHHE KOMITJICKCHBIX YHCEN, 3alTUCAHHBIX B 2 -
TpUroHoMeTpudeckoit hopme. Dopmysna Myaspa.
54 | KBagpaTHOE ypaBHEHHE C KOMIUIEKCHBIM HEU3BECTHBIM. 1 -
55 | H3BneueHne KOpHS U3 KOMILJIEKCHOTO unciia. Anredpandeckue 1 -
ypaBHEHHS
56 | Ypok 000011eHus U CUCTEeMaTU3alluy 3HAHUH. 1 -
57 | KourpoubHas padora Ne7 « KomiieKCHbIe YHCIay. 1 -
58 | UToroBoe moBTOpEeHNE 26 10
I'eomeTpust
KoJsmuyecTBo yacos
Ne
n/n Tema ypoxa 0a30BbIi yrﬂyﬁi]eﬂ
YPOBeHb HbIH
YPOBeHb
10 kacc
BBenenne 3 3
1 | IIpeamer crepeomeTprr. AKCHOMBI CTEPEOMETPHH 1 1
2 | HekoTopble CIEACTBHS U3 aKCUOM 2 2
I'nasa I. IlapaiieJbHOCTh NPSMBIX H IJIOCKOCTEN 16 16
3 | [MapamienbHOCTh IPSMBIX, IPSMOM M INTIOCKOCTH 4 4
4 B3anmMHOe pacronokeHune IpsMbIX B TIPOCTPAHCTBE. YTOI 4 4
MexIy AByMs npsiMbIMu. KonTposibHas pabota Nel (20 MuH)
5 | [MapannensHOCTB TUIOCKOCTEH 2 2
6 | Terpasnp u napaienenune; 4 4
7 | Konrposbnas pabora No 2 1 1
8 | 3auer Nel 1 1
I'nasa II. Ilepnien MKy PHOCTD NPAMBIX M IJIOCKOCTEH 17 17
9 | [lepneHAMKYISAPHOCTH MPSIMON U MIIOCKOCTH S) 5)
10 | IlepneHauKymsp U HAKJIOHHBIE. YTOJ MEXIY NPAMON 1 6 6
TUIOCKOCTBIO
11 | JIByrpannslii yroi. [lepneHauKyIsipHOCTb MIIOCKOCTEH 4 4
12 | KonrponbHas padora Ne 3 1 1
13 | Bauer Ne2 1 1
I'nasa I1I. MHororpasHuku 12 14
14 | Tlonsite MHOTOTpanHuKa. [Tpr3ma 3 3
15 | lMupamuna 3 4
16 | IlpaBWIbHBIE MHOTOTPAaHHHUKH 4 5
17 | KonrponbHas pabota Ne 4 1 1
18 | Bauer Ne3 1 1
I'naBa VIII. HexkoTopsle cBeleHUs U3 INIAHUMETPHH - 12
19 | Yrubl v oTpe3KH, CBA3aHHBIE C OKPYKHOCTbHIO 4
20 | Pemenue TpeyroisHUKOB - 4
21 | Teopema Menenast u UeBbl - 2
22 | Dmmanc, runepOoia u mapabdoiia - 2
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23 | BakmounTensHOE MOBTOpEHHE Kypca reomerpun 10 kiacca 3 6
11 kaacce
I'masa VI. llnimHap, KOHYC M map 13 16
1 | Humusap 3 3
2 | Konyc 3 4
3 | Chepa 5 7
4 | KonrponbHas padota Nel 1 1
5 | 3ager Nel 1 1
I'naBa VII. O6bémbl Te 15 17
6 | O6BEM IPSIMOYTOILHOTO MapaUIeICIHITe A 2 2
7 | O0BEMBI IPAMON TPU3MBI U ITWIHH/IPA 3 3
8 | OOBEMBI HAKJIOHHOW MTPU3MBI, TUPAMUJIBI U KOHYCA 4 5
9 | O6BéM mrapa u momaab cheps 4 5
10 | Koutponbnas pabota No2 1 1
11 | 3auer Ne2 1 1
I'maBa IV. BexkTopsl B npocTpancTse 6 6
12 | IlonsiTre BEKTOpa B MPOCTPAHCTBE 1 1
13 | CnoxeHue v BEIYUTAHUE BEKTOPOB. Y MHOJKEHUE BEKTOpa Ha 5 2
YHCII0
14 | KommianapHbie BEKTOPBI 2 2
15 | 3auer Ne3 1 1
I'nmaBa V. Meroa koopauHat B npocTpancTse. /{Bu:kenus 11 15
16 | KoopamHathel TOUYKM ¥ KOOPAMHATHI BEKTOPA 3 4
17 | CkansipHoe Mpou3BeCHNE BEKTOPOB 4 6
18 | ABwxeHus 2 3
19 | KonrponbHas pabora Ne3 1 1
20 | 3auer N4 1 1
21 3aKIIIOYUTEIHHOE IOBTOPEHHUE TPH MTOATOTOBKE K HTOTOBOM 6 14

aTTeCTAlluU 110 TrCOMCTPHUHU
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