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IMosicuuTeILHAS 3aIMCKA.

Pabouas mporpamma o yue6HoMy mnpeamery «MaTteMaTHKa) OpUEHTHPOBaHA Ha 00yYarOIIHUXCsI
11 xnacca u cocTaBieHa Ha OCHOBE:!

- ®enepanpHoro 3akona ot 29.12.2012 roga Ne 273 — @3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun» ¢ U3MEHEHUSIMHU U JTOTIOJTHEHUSIMH;

- Tlopsaka opraHu3alii M OCYHIECTBJICHHS OOpa30BaTENbHON JESITENbHOCTH IO OCHOBHBIM
o0mieo0pa3oBareinbHbIM MporpaMmMaM — 00pa3oBaTENbHBIM IPOrpaMMaM HadajibHOro OOLIero,
OCHOBHOT0 00II1ero M cpexnero odmero oopazoBanus (npuka3 Munnpocsemenus Poccuu Ne 115 ot 22
Mmapta 2021 rona);

- @enepa’lbHOTO TOCYIAPCTBEHHOIO 00pPa30BaTENbHOIO CTaHAApTa OCHOBHOTO  OOIIEro
oOpa3oBaHMs, YTBEPKACHHBIM MPUKa3oM MMUHHCTEpPCTBA OOpa3oBaHWsl W Hayku Poccuiickoi
Oenepannu ot 17 gexadbps 2010 roga Ne 1897, ¢ u3meHeHussiMu u gonoidHeHusMu ) (nanee - ®IOC
000);

- IlpumepHoii paboueii mporpamMmbl CpeaHero ooOmero oOpa3oBaHHs MO y4eOHBIM IpeaMeTam
Martematuka 10-11 kmaccer;

- @enepallbHOTO TMEpeYHs Y4YEOHMKOB, JOMYIIEHHBIX K HWCIOJIB30BAHUIO TPU peaU3aliH
UMEIOLIUX TOCYJapCTBEHHYIO aKKpeauTauuio oOpasoBarenbHbelx mnporpamm  HOO, OO, COO
OpTaHU3aIMsIMH, OCYIIECTBIIIONMX 00pa30BATENBbHYIO JIEATEIBHOCTh, YTBEPKACHHBIA IMPHKA30M
Munnpocsenienust PO Ne 254 ot 20.05.2020 roaa (¢ usmenenusimu ot 23.12.2020 Ne 766);

- OcHOBHOI 00pa30BaTeNLHON MpPOrpaMMbl CpeaHero obmiero obpazoBanus MKOY COII 1.
Mapomuna (¢ "3BMEHEHUSIMU U TOMOJTHEHUSIMH );

PaGouass mporpamma kypca «Maremaruka: AnreOpa M Hayala MaTeMaTUYeCKOro aHaiu3a.
I'eomeTpus» (0a30BbIi ypOBEHB) OPUEHTHPOBAHA Ha MCIOJIb30BAaHUE YUCOHUKOB:

- MaremaTtuka: aireOpa ¥ Havajla MAaTeMaTHYECKOTO aHaiu3a, reomerpus. Asiredpa u Havaia
MaTemMaThueckoro aHanusa. 11 kmacc. YueOHuk /uist 06meo0pa3oBaTeNbHbIX OpraHu3aluil (6a30Bbid U
yrayOneHHbsid ypoBHH). B 2 wactsx; nox pen. A.I'. Mopakosuya. - M.: Muemo3uHa, 2020:

- Maremaruka: anreOpa M Hayala MaTeMaTHYeCKOro aHanmza, reomerpus. ['eomerpusa. 10-11
KJIacChl. YUeOHUK /i 0011e00pa3oBaTeIbHBIX OpraHu3aluii: 6a3oBbiil u yriyoneHHsii yposau / JI.C.
AranacsH. - M.: [Ipocsemenue, 2020

Ha u3yyenne npeamera Matemaruka 11 kimacc yueOHBIM IIIaHOM CpeAHEro o0miero oopa3zoBaHus
MKOY COLU n. Mapomuua otBoauTcs 5 gacoB B Hezelio, 170 yacoB B roj (34 yueOHBIX HEEb).
ens ocBoeHust mporpammbl npeamera «Martematuka» 11 kimacc Ha  0a30BOM ypOBHE —
obecrieueHre BO3MOXKHOCTH YCICIIHOTO TIPOJOJDKEHUS O0O0pa3oBaHUS 110 CICIHAIBLHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJHBIM UCIIOIH30BAaHHEM MaTEMaTHKHU.



Ilnanupyemble pe3yJbTaThl 0CBOCHUs Y4eOHOro npeamera «MaremaTuka:

anreﬁpa H HAYAJa MATEMATHYICCKOI0 aHa/In3a, recoMETPpUus»

N3ydyeHne maTeMaTuku B CTapuled MIKoje TAET BO3MOXHOCTb JIOCTHKEHUS O0ydarolMMHCS
CJIEYIOIIUX PE3yJIbTaTOB.

IInanupyemMble TMYHOCTHBIE pe3yJbTaThl ocBoennss OOIL:

- (opMynIMpoBaHHE U OOBSACHEHHME COOCTBEHHOW TO3MLIUM B KOHKPETHBIX CHUTYyalUsAX
OO0IIECTBEHHOH KM3HU HAa OCHOBE IOJIYYEHHBIX 3HAaHUI C MO3ULIUU HOPM MOpPAJIU U O0IIEYeTIOBEYECKUX
LIEHHOCTEH, MpaB 1 003aHHOCTEN rpaXk1aHuHa

- c(hopMHPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{; KPUTUYHOCTb MBIIUICHUs, YMEHUE PACIO3HABATh JIOTMYECKHM HEKOPPEKTHBIE BBICKA3bIBAHWS,
OTJINYATh THIIOTE3Y OT (PaKTa;

- TOTOBHOCTb U CIIOCOOHOCTb BECTHM JUAJOr C JPYTUMHU JIIOJbMH, JIOCTMraThb B HEM
B3aMMOITIOHUMAaHMsI, HAXOAUTh OOIIKE LEIH U COTPYAHUYATD JJI UX JOCTHKECHUS;

- HaBBIKM COTPYJHHMYECTBA CO CBEPCTHUKAaMH, JNETbMHM MIAALIETO BO3pacTa, B3POCIBIMH B
o0pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIe0BATENbCKOM, MPOEKTHONW U JPYruX BHJAX
JESITEIbHOCTH;

- TOTOBHOCTbh U CHIOCOOHOCTh K 0Opa3oBaHUIO, B TOM UYHUCIIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUU
BCEH JKM3HM; CO3HATEIBHOE OTHOIICHHWE K HENPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEIIHOW
npoeCCHOHATLHON 1 00IIECTBEHHON IEATEIIbHOCTH;

- SCTETUYECKOE OTHOUICHWE K MHpPY, BKIIOYas ICTETUKY OBbITAa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA;

OCO3HaHHBIM BBIOOp Oynaymiedl mnpodeccum M BO3MOXKHOCTEH peaau3alMd COOCTBEHHBIX
KM3HEHHBIX IUIAHOB; OTHOILEHHE K NMPO(ecCHOHAIBHOW JEesATEIbHOCTH KaK BO3MOXKHOCTU y4acTus B
pELIeHUH JIUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOLICHAIMOHAIBHBIX POOJIEM.

IInanupyembie MeTanpeaMeTHbie pe3yabTaThl ocBoeHust OOII:

- HaXOAUTh U U3BJIEKaTh HH(OPMALIHIO B PA3INYHOM KOHTEKCTE; OOBSICHITH U OMUCHIBATH SBJICHUS
Ha OCHOBE IOJy4Y€HHOW MH(pOpMaIUH; aHAIU3UPOBATh U MHTETPUPOBATh MOJYYEHHYIO MH(OpPMALHIO;
¢dbopMynupoBath npoOiIeMy, HHTEPIPETUPOBATh U OLIEHUBATh €€; JAeNaTh BBIBOJbI, CTPOUThH MPOTHO3HI,
IpeaJIaraTe NyTH pELICHUS;

- YMEHHE CAMOCTOSITEIBHO ONPENENIATh LUENH AEATEIBHOCTH U COCTABIIATH IUIaHbI JEATEIBbHOCTH;
CaMOCTOATEIIBHO OCYILECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH AEATEIbHOCTD; UCIIOIb30BATh BCE
BO3MOJKHBIE PECYPCHI Ul JOCTHKEHHs IIOCTABICHHBIX LEIEH M peaau3aliy IUIAHOB JACSATENIBbHOCTH;
BBIOMPATh YCHEIIHbIE CTPATErHH B PA3IUYHBIX CUTYalUsX;

- YMEHHEe NPOAYKTHUBHO OOILIAThCA U B3aUMOJEHCTBOBATH B MIPOLIECCE COBMECTHON J1€ATENIbHOCTH,
YUUTBIBATh MO3ULIMU JPYTUX YUYACTHUKOB JI€ATEIBHOCTH, 3P PEKTUBHO pa3pemiaTh KOHQIUKTHL;

- BJIaJICHHE HaBbIKAMU [TO3HABATEIbHOM, Y4eOHO-HCCIIEI0BATENbCKONW U TPOEKTHOM J1eATENbHOCTH,
HaBbIKaMU pa3peleHus: npoosieM; CoCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB
penIeHus NPaKTUYECKHX 3a]1a4, IPUMEHEHUIO Pa3INYHbIX METO/IOB ITO3HAHMUS;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSTENIbHOW HMH(OPMAMOHHO-TI03HABATEIbHON
NeSTeNbHOCTH, BKIIOYas YMEHHE OpPHUEHTHPOBAThCS B Pa3IUYHBIX HCTOYHHKAX HH(OpMaIuy,
KPUTHYECKH OIICHWBATh U MHTEPIPETHPOBATH HHPOPMALIUIO, TOIyYaEMYIO U3 Pa3InYHbIX UCTOYHUKOB,;

- YMEHHE HUCIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHH (1anee
— HUKT) B pemieHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aj[ad C COOIIOJACHUEM



TpeOOBaHUN SPrOHOMUKHM, TEXHUKH O€30MacHOCTH, THTHUEHBI, pPecypcocOepekeHHs, MPaBOBbIX H
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301acHOCTH;

- BIIQJICHUE S3BIKOBBIMU CPEICTBAMU — YMEHME SICHO, JJOTUYHO M TOYHO M3JIaraTb CBOKO TOYKY
3pEHHUs], UCII0Ib30BATh aICKBATHBIC S3bIKOBBIE CPEIICTBA;

- BIIQJICHHE HABBIKAMHU TO3HABATEIILHON pe(ICKCUN KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUN U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHMI, IPAHUI] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX
MTO3HABATEJIbHBIX 33]1a4 U CPEICTB UX JTOCTUKECHUS.

Il1anupyemMble pe3yabTaThbl 0CBOEHHS Y4eOHOro npeaMera «MaTtemMaTuka: ajareopa
U HaYyajia MaTeMaTH4ecKoro aHajn3a, reomerpus» B 11 kiacce

ba3oBblii ypoBeHb
«IpobremMHO-QYHKIIMOHATEHBIE PE3YIBTATHI
I. BoinycKkHMK HayuuTCst II1. BoinmyCKHMK NOJYYUT BO3MOKHOCTh
HAYYUTHCSI
Mean JI71s ucrionbp30BaHus B IOBCEAHEBHOM KU3HU U | 151 pazeumusi MolulieHUsl, UCIONb308AHUS 8
OCBOECHHS obecreueHnsT BO3MOXHOCTH YCIICIITHOTO N0BCEOHEBHOU HCUZHU
npeaMera MPOJIO/DKEHUS 00pa30BaHuUs 110 u obecneyeHus: B03MONCHOCIU YCNEUIHO20
CICIMAILHOCTSM, HE CBS3aHHBIM C npooodHCeHUs 00PA308AHUSL NO
MIPHUKIIATHBIM HCIIOIb30BaHUEM MATEMAaTHKH CReYUATbHOCMAM, He CE53AHHbIM C
NPUKTIAOHBIM UCTIONIL30BAHUEM
Mamemamuxu
Onemenmut - OmnepupoBath Ha 6a30BOM ypOBHE' - Onepuposamsv* NOHAMUAMU.
meopuu MTOHATUSAMHU: KOHEYHOE MHOKECTBO, DJICMEHT KOHeuHoe  MHOJICECMBO, onemenm
MHOMCeCme | MHOXKECTBA, ITOJAMHOMXECTBO, TIEPECCUCHHC U MHOICECMEBA, NOOMHOIICECMBO,
u 00beqUHEHNE MHOKECTB, YHUCIIOBBIC nepeceuerue u 00veduHeHue
Mamemamu | MHOXXECTBA Ha KOOPJHMHATHOM MPSIMOH, MHOIHCECMB, YUCT0BbIE MHONCECEA HA
u ecxoil OTPE30K, HHTEPBAIT; KOOpOUHAMHOU — NPSIMOLL,  OMPE3OK,
J102UKU - omepupoBaTh Ha 0a30BOM YPOBHE unmepaarn, NoIYyUHmMepsal,
MOHSITUSMU: YTBEPIKICHUE, OTPUIIAHKE NPOMEINHCYMOK C BLIKOJOMOL MOYKOU,
YTBEPKICHUS, HCTUHHBIC U JIOKHBIC epaguueckoe npedcmasienue
YTBEPKACHUSA, IPUINHA, CIIEICTBHE, YaCTHBIN MHOCECME Ha KOOPOUHAMHOU
cityqaid oOIIeTo yTBePKIACHUS, KOHTPIIPUMED; niocKocmu;
- HAXOJHMTh NEpeCceUeHUE U 00bEAMHEHUE - onepupoganis NOHAMUAMU.
JIBYX MHOXECTB, IIPEICTABICHHBIX YmeepicOeHue, OMpUuyaHue ymeepaic-
rpadUYecKy Ha YHCIOBOH MPSMOIA; OeHusl,  UCmuHHble U  JIOJNCHbLE
- CTPOWTbH Ha YHUCIIOBOH IPSIMOM VMBEPHCOCHUS, NPUMUHA, CAeOCmeue,
IMOJIMHOKECTBO YHCIIOBOI'O MHOYKECTBA, yacmubiil cayuatl obwez0
33JIaHHOE TIPOCTCUIITUMHU YCIOBHSIMU; VMBEePHCOeHUS, KOHMPAPpUMED,
- pacrio3HaBaTh JIOKHBIC YTBEPIKIECHUS, - npoeepsamv  NPUHAONEICHOCb
OIMHOKH NleMEeHMA MHOIHCECMBY,
B PacCyKJIECHUSX, B TOM YHCJIE C - HAxoo0umo nepeceuerue u
HCIIOJIb30BAHUEM KOHTPIIPHMEPOB. 00beduneHue MHOJCeCms, 8 MOoM YlUcjle
B nosceonesnoil sicusnu u npu usyyeHuu npeocmasieHuvlx  epaguyecku  Ha
Opyaux npeomemos: YUCNOBOU NPAMOU U HA KOOPOUHAMHOU
- HUCIOJIb30BaTh YUCIIOBBIC MHOXECTBA Ha niockocmu,
KOOPJIMHATHOM MPSIMOM J1J1s1 OITHCAHHS - npogooums odoxazamenvhble
pEaIbHBIX IPOLIECCOB U SIBICHUI; paccysicoenus ons 000CcHOBaHUSA
- TPOBOJUTH JIOTUYECKHUE PACCYK/ICHUS B UCMUHHOCIU YMBEPHCOCHUI.
CUTYaIUSIX IOBCETHEBHOU YKU3HH




B nosceonesnoui sorcuznu u npu uzyuenuu
opyaux npeomemos.
- UCNOTB306ANY yucnogvle
MHOJICECMBA HA KOOPOUHAMHOU NPSIMOT
U Ha KOOPOUHAMHOU NAOCKOCMU OJisl

ONUCAHUSL  PeaibHblX — NpPOYUeccos u
AGNEeHU,

- npogooums ookazamenvibvle
paccysicoenus 8 cumyayusx

NOBCEOHEBHOU  JICUZHU, NPU  PeleHul
3a0a4 u3z Opyaux npeomemos

Yucha u
GbIPACEHUA

- OmnepupoBath Ha 0a30BOM YpOBHE
MOHSITUAMU: 1I€JIOC YKCIIO, NCTUMOCTh YHCET,
OOBIKHOBEHHAss Apo0b, ACCATHYHAs ApoOb,
palHoHaIbHOE YHCIIO, npuOIKEHHOE
3HAYCHWE YMWCIIa, YacTh, [OJI, OTHOIICHUE,
MPOLICHT, TIOBBIIICHHE W TOHWXKCHUE Ha
3aJJaHHOE YHCIIO MPOICHTOB, MacCIITAa0;

- omepupoBaTh Ha 0a30BOM YpOBHE
TIOHSATHUSIMU: norapudm qucla,
TPUTOHOMETPUYECKAs OKPYKHOCTb, TpagycHas
Mepa yriia, BeIMYrHA YIiia, 33JAHHOTO TOYKOM
Ha TPUTOHOMETPUYECCKON OKPYKHOCTH, CHHYC,

KOCHHYC, TaHI€HC ¥ KOTaHI'€HC VTJIOB,
MMEIONINX TTPON3BOJIbHYIO BEINIHHY;
- BBITIONHSATH apudmMerndeckue

HeﬁCTBHH C [OCJIbIMU W palMOHAJIBHBIMU
YHCJIaMU;

- BBITNOJIHATH HECJIOKHBIE
npeoOpa3oBaHMsl  YHCIIOBBIX  BBIPAKEHHI,
COZIepXKALIMX CTETCHH YHCel, TH00 KOpHH U3
YHUCeJI, JIU0O0 JIOrapu(hMbl YHCET,;

- CpaBHMBaThb palMOHAIBHBIE 4YHUCIIA
MEXTy COOO0H;

- OLEHUBATh u CPaBHHBAaTh c
palMOHAIBHBIMU YUCIAMH 3HAY€HUS LEJbIX
CTEIEHEH  4Hcell, KOpHEH  HaTypalbHOU

CTCTIEHH W3 4YHCelN, JorapumMoB YuCen B
MPOCTBIX CIyYasx;

- uW300pakaTh TOYKAMU Ha YHCJIOBOH
MPSIMOM 11eJIbIC U PallMOHAJIBHBIE YNCIIA;

- u300pakaTh TOYKAMH Ha 4YHCJIOBOM
OpSIMOM  LEJble CTEHEHH YHUCEN, KOPHH
HATYpaJIbHOM CTEICHU M3 YHUCEl, JIorapu(MbI
YHUCEJI B IPOCTHIX CIIydasix;

- BBIIOJHATH HECJIO)KHBIE
peoOpa3oBaHUs LeJTBIX " JIpoOHO-
PaIMOHAIBHBIX OYKBEHHBIX BhIPAKCHUM;

- BBIpaXaTh B MPOCTEHINUX CIy4asx W3
PaBEHCTBA OJIHY MIEPEMEHHYIO Yepe3 APYyTrue;

- BBIUHCIATH B MPOCTBIX  CIIydasx
3HAYCHUS YHUCIIOBBIX u OYKBEHHBIX
BBIDQKCHHH, OCYIIECTBISS  HEOOXOAUMBIC
MMOJICTAHOBKH M ITPE0Opa30OBaHMs;

- m300paxkaTh  CXEMAaTHYECKH  yTOlI,
BEIMYMHA KOTOPOTO BBIPAKEHA B rPalycax;

- CeobooHo onepupogantv
noHAMUAMU:  yenoe yucno, Jlerumocmo
yucen, obviknosennasn [[pobv, [lecamuunasn
Lpobw, payuonanvHoe yuco,
NPUONUIICEHHOE  3HAYeHUue YUCHd, Yacmb,
Lons, omnowenue, npoyenm, nogviuierue u
NOHUdICEHUEe HA 3A0AHHOE YUCTO NPOYEHMOS,
macwumaob,

- npueooums  npuMepvl  uucel ¢
3a0annvimu ceoticmeamu [enumocmu;

- onepuposambs NOHAMUAMU.
Jno2apum  yucia, MpuSoOHOMempuiecKkas
OKPYIICHOCb, PAOUAHHAA U 2PAOYCHASL Mepa
yena, eeiuduHa yend, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPUUECKOU OKPYICHOCTHU, CUHYC,
KOCUHYC, MAH2EHC U KOMAHSEHC Y208,
UMEIOWUX NPOUZBOTbHYIO GENUUUHY, YUCAA €
un;

- BBLINOJHAMD apugmemuyeckue
Heticmeus, couemasn ycmuvle u nUCbMEHHbBIE
npuemvl, NpUMeHss npu HeobxXoouMocmu
BLIYUCTIUMENbHBLE YCMPOTICIGA;

- Haxooumuv 3HaueHUus KOPH3.
HamMypaneHOU  CMeneHu,  cmenemu ¢
PAYUOHAbHBIM noKasamenem, Jjno2apupma,
UCNONb3YA npu Heobxooumocmu
BLIYUCTIUMENbHBIE YCMPOTICEA;

- NONb308AMbC OYEHKOU U NPUKUOKOU
npu NPaKmMuyecKux pacyemax;

- npoeooumos no U36eCHHBIM
Gopmynam u npasunam npeobpazo8anus
OVKBEHHBIX — GLIPAdICEHUL,  BKIIOUAIOUUX
cmenetu, KOpHU, nocapugmoi u
mpucoHoMempuyeckue GYHKyuu,

- HaxXoOumv 3HAYEHUS YUCIOBbIX U
OYKBEHHLIX — BBIPAJICEHU,  OCYWECMEAs
Heobxooumble NOOCMAHOBKU u
npeobpazosanus;

- uz00pacamev  cxemamuuecku yeol,
BEUHUHA KOMOPO20 BbIPANCEHA 8 2PpadyCcax
UIU pAoUanax,

- UCNONb308aMb NPU  PEUEHUU 3a0ay
maobauynsle SHAYEHUs.
MPUSOHOMEMPULECKUX (DYHKYULL Y208,

- GBINOJIHAMb NEPeBo0 GEIUYUNbL Yeld U3




- OLICHUBATh 3HAKU CHHYCA, KOCHUHYCA,
TaHI'€HCAa, KOTAaHI'€HCa KOHKPETHBIX YIJIOB.

B nosceoneenoii swcusnu u npu usyvenuu
Opy2ux yueOHbIX NPeOMemos:

- BBINOJIHATH BEIYUCIICHHS NIPU PEIICHUH
3a1a4 IPaKTUYECKOr0 XapaKTepa;

- BBIOJHATH NPAKTHYECKHUE PACUETHI C

HCIOJIb30BaHNEM pH HEOO0XOIUMOCTH
CIIPABOYHBIX MATEPUAJIOB U BBIYUCIUTEIBHBIX
YCTPOMCTB;

- COOTHOCHTb pPEallbHbIC  BEIMYWHBI,
XapaKTePUCTUKH OOBEKTOB  OKPY’)KAIOLIETO
MHpPa C WX KOHKDETHBIMH YHCJIOBBIMH
3HAYCHUSAMY;

- HCIONIb30BaTh METOABl OKPYTJICHHA,
MpHOIIDKEHUS! W TPUKUAKA TIPH  PEUICHHH
MPAKTHUYECKUX 3a/1a4 MOBCETHEBHOM KU3HU

PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceonesnoii oicuznu u npu usyuenuu
Opy2ux yueOHvIX NPEOMemos:

- GBINOJHAMb OeUCmBUsl C YUCLOBbIMU

OaHHbIMU npu peuenuu 3a0ay
NPAKMuYecko2o0 xapakmepa u 3a0ay u3
PaznuyHblx obaacmeti 3HAHUL, UCTIOAb3YSL
npu Heobxooumocmu cnpasoyHvle
mMamepuanvl u BLIYUCTIUMENbHDLE
ycmpotucmea,
OYyeHueamv,  CpasHugamv U
UCTIONB306ANb NPU PEUUEHUY NPAKIMUYECKUX
3a0au  WUCTIOBble  3HAYEHUS — PealbHblX
BENIUYUH, KOHKpemHbvle yucogwle
Xapaxmepucmuku 00beKmos8 OKpy#Carouezo
mupa

Ypasnenus u
Hepagenc
mea

- Pemate nuHEHHBIE ypaBHEHUS U
HEPaBEHCTBA, KBAIPATHBIC YPABHEHHS;

- penrarh Jorapu(h)MHUIECKUE ypaBHEHHS
Buma log a (bx + ¢) = d um npocreiimue
HepaBeHCTBa Bua log a X < d;

- pemiath TOKa3aTeNbHBIC ypPaBHEHHUS,
Buga a>"°= d (rae d MOXHO IpeaCTaBUTH B
BHUJIC CTCTICHH C OCHOBAHHMEM &) M IIPOCTEUIIIHE
HepaBeHcTBa BHaa @ < d (rme d MoxkHO
MPEJACTaBUTh B BHJE CTENCHH C OCHOBAHHEM
a);.

- OPUBOAUTH  HECKOJIBKO  MPUMEPOB
KOpHEN MpOCTEUIEero TPUTrOHOMETPUUECKOTO
ypaBHEHHS BUaa: SiN X =@, CoS X = a, tg X = a,

Ctg X = a, rae a - TabmMYHOE 3HAYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPHUYECKOM
(GyHKINY.

B noeceomnesnou dcusnu u npu u3ydeHuu
Opy2ux npeomemoas:

- COCTaBJIATh M pEUIaTh YpPaBHEHUS W
CHCTEMBl ~ ypaBHEHMH  TIPH  PELICHUH
HECIJIOKHBIX IPAKTUYECKUX 3a/1a9

- Pewams payuonanvuvie, nokazamenvhoie
u  Joeapupmuyeckue  ypagHeHus u
Hepagencmeda, npocmetiwiue
UPPAYUOHATbHbIE U  MPULOHOMEMPUYECKUe
VpasHeHUsl, Hepa8eHCmMed U Ux CUCIEMb,

- UCNONb308AMb  MemOoObl  peuleHus
VpasHeHuil: npuseoenue K 8UQY
«npoussedeHue pasHo HYI0» ULU «YACHOe
PABHO HYIO», 3aMEHA NEePeMEHHBIX;

- UCHONB308AMb MEMO0 UHMEPEANo8 Ois
peulenus HepaseHCcms;

- UCnonvb308amov 2paguueckuli. Memoo O
NPUOTUIICEHHO20 — pelleHUsi  YPABHeHUll U
HepaseHcms;

- Uz0Opadcamev HA MPUSOHOMEMPULECKOU
OKPYAHCHOCMU MHO2HCECMBO peutenuti
npocmenuux MPULOHOMEMPULECKUX
VPAasHeHUli U Hepas8eHCms;

- 8bLINONHAMb OMOOP KOpHel YPAGHEeHUl
U peuleHull HepaseHCms 8 COOMEemcmau
C  OONONHUMENbHLIMU — YCAOBUAMU U
02paHU4eHUAMU.

B noeceoneenoii srcusnu u npu uzyuenuu
opyaux yueOHbIX nPeoMemos:
- cocmasnsames U peulamv YPAeHeHus,
cucmemvl YpasHeHUll U HEPAGeHCMed Npu

peutenuu 3a0au opyaux YueOHbIX
npeomemos;

- UCNOIBL306AMb VpagHenus u
Hepasencmea ons nocmpoeHus u
UCCE006aH s nPOCMeEUUIUxX
Mamemamuieckux — Mooenell  pPeanrbHbIX
cumyayuii Ut NPUKIAOHbIX 3a0ay,

- ymems UHmMEPNPemuposams
NOMYYEHHbI  NPU  PEUeHuU  YPAeHeHUs,
HEepAaseHcmea Ui CUcCmeMvl pe3yibmam,
oyeHusamy e2co npasoonododue 8




KOHmeKcme 3A0anHHOU pPeanrbHOU Cumyayuu
unu npukaaonou 3allaqu

Dyukuyuu

- OmepupoBath Ha 0a30BOM ypOBHE
MOHSATHSIMU: 3aBUCUMOCTh BEIIMYWH, QYHKITHUS,
apryMEeHT W 3HauyeHue QyHKIuMH, 00JacTh
ONpeNeNiCHUsT W MHOXECTBO  3HAYCHUIA
¢byakoun, TpaduWK 3aBUCHUMOCTH, Tpaduk
GyHKIIMK, HYTd (QYHKIUH, [POMEKYTKH
3HAKOITOCTOSHCTBA, BO3PacTaHUE Ha YHUCIIOBOM
MPOMEXKYTKE, yObIBaHHE HA  YHCIOBOM
MPOMEKYTKE, HaMOoNblIee W HaWMEHbIIEe
3HAUYCHUE GyHKIIH Ha YHCIIOBOM
MPOMEXYTKe,  Tepuoandeckas  (QyHKIUS,
MEPUO/T;

- omepupoBaTh Ha 0a30BOM YpOBHE

MOHATHSIMU: npaMast u oOpaTtHas
MPONOPLUOHATBHOCTh TUHEHHAS,
KBaJpaTUIHas, JorapupMuIecKast u
MOoKa3aTeNbHas ¢dbyHKINY,

TPUTOHOMETPpUYECCKUE (DYHKITNY;
- pacmno3HaBath rpauKH AIEMEHTapHBIX

(hyHKIIHIA: TIPSAMOit H o0paTtHoit
MIPONIOPLUOHATIBHOCTH, JINHEHOM,
KBaJIpaTUYHOM, norapu(pMUIECKON u
MMOKa3aTebHON (hyHKIIHIH,

TPUTOHOMETPUIECKIX (DyHKIIHIA;
- COOTHOCUTh TpaUKH 3JIEMEHTAPHBIX

(hyHKITMIA: IpsIMOit u oOpaTHOI
MPOMOPIIUOHATBLHOCTH, JIMHEHOM,
KBaJIpaTUYHOM, JorapuMIIECKOi u
MOKa3aTeIbHON (hyHKITHIHA,
TPUTOHOMETPUUYECKUX hyHKIHI c

(hopMyaMu, KOTOPBIMH OHH 3aJIaHbI;
- HaxOJUTh 110 rpaduKy NpUOINKEHHO
3Ha4YeHHs (DYHKIIUHU B 3aIaHHBIX TOYKAX;

- onpeneNiath Mo TrpaduKy CBOHCTBA
(hyHKIHH (mymm, MIPOMEKYTKH
3HAKOIOCTOSHCTBA, MIPOMEKYTKH
MOHOTOHHOCTH, HAUOOJIBIIINE U HAMMEHBIIINE
3HAYCHHUS U T.I1.);

- CTPOHUTh 3CKH3 Tpaduka G(YHKIHH,
yIIOBIIETBOPSIONICH TNPHUBEJCHHOMY Habopy
yCIOBUM  (IPOMEXKYTKH  BO3pacTaHus  /
yObIBaHUs, 3HAYCHHE (YHKIMHM B 3aJaHHOMN
TOYKE, TOUKU IKCTPEMYMOB H T.JI.).

B nosceonesnoui owcusnu u npu uzyuenuu
opyaux npeomemos.

- OTpeAeNATh MO TpaduKaM CBOHCTBA
pEATBHBIX  TIPOIIECCOB W 3aBUCHUMOCTEH
(HauOosipIllie W  HAaWMEHBIIHME 3HAYCHMS,
MPOMEXYTKA  BO3pPacTaHUs M yObIBaHMS,
MTPOMEXKYTKH 3HAKOMIOCTOSIHCTBA U T.11.);

- WHTEPIPETUPOBATH CBOICTBa B
KOHTEKCTE KOHKPETHOM MIPaKTHUYECKON
CUTYaIu!

- Onepuposamu HOHAMUSIMU.:
3A6UCUMOCIb GETUYUH, (DYHKYUSL, apeyMeHm
U 3Hauenue Qynkyuu, odoracme onpeoeneHus
U MHOJICECMB0 3HAYEHUN QYHKYUU, 2pagux
sagucumocmu,  epagpux  QyHKyuu, HyIU
dyuryuu, NPOMENCYMKU
BHAKONOCMOSIHCIMGA, — 603PACMAHUE  HA
YUCTOBOM — NpOMedicymKe, yOvleanue Ha
YUCIOBOM  NPOMEdICYmKe, Hauboavee U
HauMeHvulee  3HAYeHUe  (YHKyuu  Ha
YUCTOBOM — NPOMENCYmKe, NepuoouUdecKds
@QyHKYUs, nepuoo, uemHas U HeuemHas
dynxyuu;

- ONEpUPOBAmMb NOHAMUSIMU: NPAMAsL U
00pamuas NPONOPYUOHATLHOCTD, TUHEUHAS,
KeaopamuyHas, nozapu@muyeckas u
NOKA3amenbHas dyuryuu,
mpuzoHoMempuyeckue GyHKyuu,

- onpeodensime 3HaweHue QYHKyuu no
SHAYEHUI0 — apaymenma Hpu  PA3IUYHBIX
cnocobax 3a0anust yHKyuu;

- cmpoums  2pauKu  U3YUEHHBIX
yHxyuii;

- onucvleamv  no  epauxy u 8
npocmeuwux — ciyyasx — no  gopmyne
nogeodenue u CEOUCMBA (PYHKYULL, HAXOOUNb
no epaguxy ynkyuu Hauborvuiue U
HauMeHbUUe 3HAYeHUs,

cmpoums  3CKU3  epaguka  ynkyuu,
yoosiemeopsouell.  NPpusedeHHomy Habopy
VCA08Ull (npomexcymru
803pacmanus/yovieanus, 3HaveHue QyHKyuu
6 3a0aHHOU MOuKe, MOYKU IKCHPEMYMO8,
acumMnmomsl, Hyau OYHKYuu u m.o.);

- pewiambv YpasHeHus, Hpocmenuiue
cucmemvl YpasHeHull, UCHONb3YsSL CEOUCMEA
dyHryuil u ux epaguxos.

B nosceonesroti sicuznu u npu uzyueruu
Opy2ux yyeOHvlX NPeOMemos:

- ompedensmb  nO  epagukam  u
UCNIOTB306AMb OISl peulenust NPUKIAOHbIX
3a0a4 CceOUCMBA PeanbHbIX HNpPOYeccos U
3asucumocmeti (HauborbuUe U HAUMEHbUIUE
SHAYEHUs, NPOMEICYMKU B03PACAHUL U
VobIeanUsL @yHryuu, NPOMENCYMKU
3HAKONOCMOSHCMEA, ACUMNIMOMbL, NEPUOO U

- UHMEpPnpemuposamv  COUCMEa 8
KOHMeKCme  KOHKPEeMHOU — NpaKmu4ecKoll
cumyayuu,

- - ompedersmb  no  epaghuxam
npocmetiuiue xapaxmepucmuxu
nepuoouyecKUx npoyeccos 6  Ouonozuu,




9KOHOMUKe, MY3blKe, paAoUoceasu u op.
(amnaumyoa, nepuoo u m.n.)

Inemenmut - OnepupoBath Ha 0a30BOM ypOBHE
Mamemamuue | TOHATUSIMU: TPOU3BOAHAS (PYHKIMU B TOUKe, | - Onepuposamb NOHAMUAMU:
¢ Kozo KacaTenbHas K rpapuKy GbyHKUIUY, | HPOU38OOHASA @yuryuu 8 mouke,
ananuza MPON3BOIHAS (QYHKIINH; KacameneHasi K 2pauky — QYHKyuu,
- ONpENeNsITh 3HAYCHHE TPOU3BOIHOMN | NPOU36OOHAS PYHKYUU,
(GYyHKIMM B TOYKE MO HW300paXEeHUIO | - BbIUUCTAMD nPOU3800HYI0
KacaTeabHOH K rpaduKy, IPOBEICHHOMW B 3TOM | OOHOUNEHA,  MHO20UNeHA,  K8AOPAmMHO20
TOYKE; KOPH3l, RPOU380OHYIO CYMMbL PYHKYUL,
- pemiath  HEeCJIOXKHBIE — 3aga4d  Ha | - BbLIUUCTAMD npou3eooHbsle
NPUMEHCHHE CBSI3M MEXIY MPOMEXKYTKAMH | 91EeMEHMAPHbIX QYHKYUN U UX KOMOUHAYUL,
MOHOTOHHOCTH M  TOYKaMH OKCTPEMyMa | UCNONb3Ys CNPABOUHbIE MAMEPUATbL,
¢byHKUINY, c OJTHOI CTOPOHBHI, u| - uccne006ams 6 NPOCMENUUX CYYAsX
MPOMEKYTKAMHU 3HAKOIOCTOSIHCTBA W HYJSIMH | YHKYUU HA MOHOMOHHOCMb, HAXOOUMb
MPOM3BOJHOM 3TOH (PYHKIMH - C APYTOi HauboObwiue U  HAUMEHbUUE  3HAYEeHU
B noeceonesnou ocusnu u npu usyueHuu | (QYHKYuil, cmpoums epaguku MHO204IEHOE U
Opyaux npeomemos: NpOCMeuux payuoOHAIbHbIX QYHKYUll ¢
- MOJB3YSICh TpapUKaMH, CpPaBHUBATDH | UCHOIb30GAHUEM annapama
CKOpPOCTH BO3pacTaHusi (pOCTa, IMOBBIMICHUS, | MAMEMAMU4ecKo20 aHalusa.
YBETIMUCHHS | T.I.) HJIM CKOPOCTH YOBIBAaHHS
(majeHus, CHIKEHHS, YMEHBIICHHS U T.IL.) | B nogceonesHoll dHcusHu u npu uzydeHuu
BEJIMYMH B pealIbHBIX MPOIleccax; Lpyeux yuebHwix npeomemos.:
- COOTHOCHUTH I'paMKH peabHbBIX - peuiams npuKIaonsle 3a0adu U3
MPOIIECCOB U 3aBUCUMOCTEH C HX ouonozuu, pusuxu, Xumuu, SIKOHOMUKU U
OIMCAaHMUSAMH, BKIIOYAIOIIUMH Opyeux npeomemos, Céa3aHHble C
XapaKTePUCTUKU CKOPOCTH U3MEHEHHS uccne0osanuem XapaKmepucmux
(OBICTPBIi POCT, MIIABHOE MMOHWKEHUE U T.I1.); PeanbHbiX npoyeccos, HaxoHcoeHUuem
- HCTONB30BaTh  TIpadWKH  pealbHBIX HAUOOILULUX U HAUMEHBUIUX 3HAYEHUT,
NPOLIECCOB  JUISL  PEIICHUS]  HECIOXKHBIX CKOPOCMU U YCKOPEHUS U M.N.;
MPUKIAIHBIX 3a]a4, B TOM YHCJIE ONpEACIss UHmMepnpemuposams NONyYeHHble
1o rpadMiKy CKOPOCTh X0/1a Ipoliecca pe3yrbmamal
Cmamucmux | - OnepupoBarb Ha 6a30BOM YpOBHE - Umemwb npedocmagnenue 0 OUCKpEMHbIX
a u meopus OCHOBHBIMHU OITUCATEIbHBIMU U HenpepuleHLIX CAVYAUHBIX BEIUYUHAX U
eepoamunocme XapaKTepUCTHKAaMH YHCIIOBOTO Habopa: pacnpeoenenusx, 0 He3a8UCUMOCU
il , 102UKa u cpeaHee apuMeTHIecKoe, MeInaHa, CYUAUHBIX BEIUYUH,
KoMOunamop HauOoJbIIee ¥ HAMMEHbIIEE 3HAUCHMS; - umemso npeocmasnerue 0
u Ka - omepupoBaTh Ha 0A30BOM YPOBHE MaAmemamuideckom OHCUOAHUU U OUCNepCUuu

MOHSATHSIMU: YaCTOTa U BEPOSATHOCTH COOBITHS,
CITy4YaifHbIi BHIOOP, OTBITHI C
PaBHOBO3MO>XHBIMH 3JIEMEHTapHBIMU
COOBITHSIMU;

- BBIYHUCIATH BEPOSTHOCTH COOBITHI Ha
OCHOBE I10JICYETA YUCJIA UCXOJIO0B.

B nosceonesnoil sicusnu u npu uzyyenuu
opyaux npeomemos.

- OIICHHMBATh M CPAaBHUBATH B MPOCTHIX
CITy4asiX BEPOSTHOCTH COOBITUN B peaIbHON
JKU3HU;

- YUTaTh, COMOCTABIISATh, CDABHUBATD,
WHTEPIPETUPOBATH B IPOCTBIX CITy4asxK
pealibHbIe JaHHBIC, PEJICTABIICHHBIC B BHJIE
TabJHIL, AUArpaMM, rpa)uKoB

CYHAUHBIX GETUYUH,

- uMemb npedcmasneHue 0 HOPMATbLHOM
pacnpeoenenuy U NPUMepax HOPMAIbHO
PacnpeoenenHblx CyHauHbIX 6EIUYUH,

- NOHUMAMb CYMb 3AKOHA OONULUX YUCET
u  8blOOpOUHO20  MemoOda  U3IMepeHUs
eeposmuocmetl;

- umMems npedcmasieHue 00 yCilo6HOU
6EPOSIMHOCIMU U O NOJIHOU 8EPOSIIMHOCIU,
NPUMEHSAMb UX 8 PelleHul 3a0ay;

- uMemb NPeOCmasieHUe O BANCHBIX
YACMHbBIX 8UOAX pachpedesieHull U
NPUMEHSAMb UX 8 PelleHul 3a0ay;

- uMemb npedCmasieHue 0 Koppeusyuu
CAVYAUHbIX GeIUYUH, O TUHEUHOU pecpeccul.

B nosceoneenoti srcuznu u npu uzyuenuu
Opyux npeomemos:




- GLIYUCTAMD UNU OYESHUBAND
6EPOSIMHOCIU COOBIMULL 8 PEATIbHOU HCUSHUL,

- 8blOUpamsv no0Xo0suUe Memoobl
npeocmasienus U 00pabomKu OaAHHbIX,

- yMemb peulamv HeCl0dCHble 3a0ayu
Ha npumeHeHue 3aKOHA OONbLWUX Hucel 8
coyuonozuu, CMpaxoeanu,
30pasooxXpaneHull, obecneuenuu
be3onacHocmu HaceneHus 8 Ype3BblUalHbIX
CUMYayusx.

Texcmoevie
3a0auu

- Pemarh HeCIOXHBIC TEKCTOBBIC 3aJa4yu
Pa3HBIX THIIOB;

aHAIU3UPOBATH yCJIOBHE 3a7a4H,
MPUHCOOXOIUMOCTH  CTPOUTh IO €e
pereHusT MaTeMaTHIeCKYI0 MOJIEHh;
IIOHUMAaTh W HCIOJL30BaTh IS PEIICHUS
3adaud MH(OpPMAIUIO, TPEICTAaBICHHYIO B
BHJIC TCKCTOBOM M CHMBOJILHOM 3aIlHCH,

cxeMm, Tabmwi, —guarpamM, TpaduUKoOB,
PUCYHKOB;

- JIeliCTBOBAaTh o ANTOpUTMY,
coJleprKalieMycs B YCIIOBUH 33/1a4H;

- HCIOJIb30BaTh JTIOTHYECKHE

paccyXIeHus MPU PEUICHUU 3aJ1a4u;

- paboTaTh ¢ W3OBITOYHBIMH YCIIOBHSIMH,
BBEIOMpass W3 Bcel HHPpOpMAIUH, IaHHBIC,
HEOOXOUMBIE JIUISl PEIICHUS 3a/1a4y;

- OCYLUECTBJISITh  HECJIOXKHBIN
BO3MOXXHBIX PEIICHUH,
ONITHMATBHOE o
c(hOpMyJIMPOBAHHBIM B YCIIOBHH;

- aHAIM3WpPOBaTh U HWHTEPIPETUPOBATH
MOJIyYEHHBIE PEIICHHUS B KOHTEKCTE YCJIOBUS
3a/1a4w, BEIOUpATh penieHus, HE
MIPOTHUBOPEYAIIIE KOHTEKCTY;

- pemiath 3ajadMl Ha pacueT CTOMMOCTH
MOKYIIOK, YCIIYT, TIO€3JI0K | T.IL.;

- pemaTh HECIIOKHBIC 33]1a4M, CBSI3aHHbBIE
C JIOJIEBBIM YYacTHEM BO BIaJeHNH (HHUPMOH,
MPEIIPUITHEM, HEJIBUKUMOCTHIO;

- pemiaTh 3aJa4d Ha IMPOCTHIC MPOICHTHI
(cucTeMBI  CKHMJIOK, KOMHCCHH) H Ha
BEIUMCIIEHHE  CIIOXKHBIX  TPOIEHTOB B
pa3jMuUHBIX CXeMaX BKJIAJIOB, KPEIAUTOB U
UIIOTEK;

- pemath MPaKTHYECKUE 3aJ1a4H,
TpeOyIOIINe UCIIONB30BAHUS OTPHUIIATEIBHBIX
yrcel: Ha ONpeJielieHue TeMIeparyphl, Ha
oTIpeJiesIeHIe MOJIOKEHHST HA BPEMEHHOH 0CcH
(mo Hamield 3pBl W TOCNE), HA JABHKCHUE
JICHEXKHBIX CpeACTB (TpUXoa/pacxom), Ha
onpeeeHUe NTyOUHBI/BBICOTHI U T.I1.;

- HWCIONB30BaTh MOHATHE Maclutada s
HAXOXJIEHUS] PACCTOSHUM U JJIMH HA KapTax,
TUTaHaX MECTHOCTH, IUIaHAX ITOMEIICHHIA,
BBIKpPOMKax, Ipu paboTe Ha KOMIBIOTEPE U

nepedop
BbIOMpas W3 HUX
KPUTEPHSIM,

- Pewamv 3a0auu pasnvix munos, 6 mom
yucae 3a0ayu NOBbIUEHHOU MPYOHOCMU,

- evlOupamv  ONMUMANbHLIL — MEmOoO
peuienust 3a0auu, paccmampugas
PA3UUHBIE MEMOObL;

- cmpoumb MOOelb peuleHus 3a0ayl,
nposoouUmsb 0OKa3amenbuble PACCyAHCOeHUsL,

- pewtams 3a0a4u, mpebdyrwue nepebopa
8apuanmos, NposepKu Ycio8uil, 6vlbopa
ONMUMATBHO20 Pe3yibmama,

- GHATU3UPOBAMb U UHMEPNPEeMUpoOsams
pesyibmamsl 6  KOHMEKCme — YClo6Us.
3a0auu, evlbUpamv  peuteHus, He
npomugopeuauue KOHMeKCmy;

- nepegooumv npu peueHuu 3a0ayu
unghopmayuio uz o0HoU popmel 6 Opyeyio,
UCNOABL3YSL NPU  HEOOXOOUMOCHU  CXeMbl,
mabauysl, 2paguxu, ouazspammol,

B nosceonesnoul scusnu u npu usyvenuu
opyeux npeomemos:

- pewamv npakmuveckue 3a0auu U
3a0a4u u3 Opyeux npeomemos




T.II.

B noeceonesnoll scusnu u npu uzyueHuu
Opyaux npeomemos:

- pemiath  HECIOXHBIC
3a7a4d,  BO3HHUKAOIIME B
MTOBCEIHEBHOM KU3HH.

IIPAKTHYCCKUE
CUTYyalUAX

T'eomempusn

- OmnepupoBats Ha 0a30BOM ypOBHE
MOHATHSIMU: TOYKA, TNpsMas, IUIOCKOCTh B
MPOCTPAHCTRBE, napaieTbHOCTh u
MEPICHIUKYISIPHOCTh MPSMBIX U IJIOCKOCTEIH;

- pacmo3HaBaTh OCHOBHBIC BUJIBI
MHOTOTPaHHUKOB (mpuzma, nupamua,
MIPSIMOYTOJIEHBIN TapajuIeIeTuIIe ], Ky0);

- M300paxarh U3ydaeMbie (PUTYpPBHI OT PYKH
U C TPUMCHCHHEM TMPOCTHIX YEPTEKHBIX
WHCTPYMCHTOB;

- JenaTh (BBIHOCHBIC) TUIOCKHUE YEPTEKHU M3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHJ
CBEpXy, COOKY, CHU3Y;

- W3BJICKAThH nHpOopMaIIo 0
MPOCTPAHCTBEHHBIX TeOMETPHUYCCKHUX
¢durypax, TpenCTaBICHHYIO Ha 4epTeXax H
PHUCYHKaX;

- mpuMeHaTh Teopemy I[ludaropa mpu
BBIUUCIICHHN 3JICMEHTOB CTEPECOMETPUYCCKUX
(uryp;

- HaXOIUTh 00BEMBI u TUTOINAIN

MIOBEPXHOCTEH MPOCTEUIINX MHOTOI'PaHHUKOB
¢ mpuMeHeHneM HopMyIT;

- pacno3HaBaTb OCHOBHBIE  BHUIbBl Tl
BpaleHus (KOHyC, IWIAHIP, cdepa U map);

- HaxoIWTh 00BEMBI u TIoLIan
MOBEPXHOCTEW MPOCTEHIIMX MHOTOTPAHHUKOB
Y TeJl BpalleH!s ¢ TpUMEHEHHEM (POpMYyIL.

B nosceounesnoii ocusnu u npu usyuenuu
Opy2ux npeomemos:

- COOTHOCHUTH a0CTpaKTHBIE
reOMETPUUYECKHE OHATHA U (PaKTHI ¢
peanbHBIMH KU3HEHHBIMH 00BEKTaMU U
CUTyallusAMU;

- HCIIOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX PUTYD
JUISL pELICHUs] TUIIOBBIX 3a]a4 IPaKTHYECKOTro
coJiep KaHus;

- COOTHOCHTH IUIOIIA/IN IOBEPXHOCTEH Tel
OJMHAKOBOW ()OPMBI Pa3InIHOTO PA3MEpPa;

- COOTHOCHTH OOBEMBI COCYIOB
OJMHAKOBOW ()OPMBI Pa3InIHOTO Pa3MEpPa;

- oleHuBaTh (HOpMy NPaBUILHOTO
MHOTOT'PaHHHUKA I1OCJIE CITUIIOB, CPE30B U
T.11. (OTIPENENSATh KOJIMIEeCTBO BEPIIIHH,
pe0ep U rpaHeil NoJTy4YeHHBIX

- Onepuposambv  nousmusMU:  MOYKA,
npsmas, NIOCKOCMb 6 HPOCHPAHCMEE,
napanieibHOCmb u
NnepneHOuKyISsPHOCIb npAMbIX u
niockocmeii;

- npuMeHAmb 0Jis peutenust 3a0a4
2eomempuieckue paxmol, eciu YCio6us.
NPUMEHeHUsl 3A0aHbl 8 ABHOU (opme;

- peuams 3a0ayu Ha HAXOHCOeHUe
2e0MempuUiecKux GeIUtUn o 00pa3yam umu
aneopummam;

- denamv (8bIHOCHbBIE) NIOCKUE YePMENCU
U3 PUCYHKOB 0OBEMHBIX (DUSyp, 8 MOM YUcie
pucosamu 8u0 ceepxy, cOoKy, Cmpouns
CEeUEHUsL MHO20ZPAHHUKO8,

- U361EeKAMb, UHMEPNPEMUPO8ams u
npeobpazosvieams UHGOpMayUio o
2eomempuueckux guzypax,
NPeOCMABNeHHYIO HA YEPMENCAX;

- NPUMEHSIMb 2eoMempuyecKkue haxmol OJis
pelenus 3a0ay, 8 mom ducie
nPeOnonazarowux HeCKOJIbKO a0
peenust,

- ONUCHIBAMb B3AUMHOE PACHOIOJICEHUE
NPAMBIX U HAOCKOCMEN 8 NPOCMPAHCMEE,

- hopmynupogams ceolicmea u NPU3HAaKU
Queyp;

- 00KA3bI6AMb 2e0MEeMPUYECKUE
VIMBEPHCOeHUS;

- glademv CMAHOApPMHOU Kiaccugpurayueri
NPOCMPAHCMBEHHBIX ucyp (nupamuosl,
npusMbl, napaiienenuneoslt);

- Haxo00umv 0O0BeMbl U NIOWAOU
NOBEPXHOCMEL 2eOMEMPUUECKUX METL C
npumeHerHuem opmyn;

- GLIYUCTSIMb PACCIMOSIHUSL U YTbl 8
npocmpancmae.

B nosceonesnoil sicusnu u npu uzyyeHuu
opyaux npeomemos.

- UCNONBL308aMb CEOUCMBA
2eomempuieckux ueyp 011 peueHusi 3a0ay
NPAKMUYECK020 Xapakmepa u 3a0ay u3
opyeux obnracmeti 3HaHUlL
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MHOFOFpaHHI/IKOB)

Bexmopot u
KoopOounamul
6
npocmpancm
6e

- OmepupoBaTh Ha 0a30BOM YPOBHE
MOHATHEM JICKAPTOBBI KOOPIUHATHI B
MIPOCTPAHCTRE;

- HaxOJUThb KOOPJUHATHI BEPIIUH KyOa U

MPSMOYTOJILHOTO TapaJuIeenune a

- Onepuposamv noHAMUAMU OeKAPMOEbl
KOOpOUHAamvl 8 NPOCMPAHCIEe, 86EKMOp,
MOOYIb 8eKMOPA, PABEHCMEO 8EKMOPOE,
KOOPOUHAMbL 8EKMOPA, Y20l MeNCOY
BEKMOPAMU, CKATIAPHOE NPoU3sedeHUe
BEKMOPO8, KONIUHEAPHbIE BEKMOPbl,

- HAX00UMb PACCMOosiHIUe MeAHCOY 08YMs
MOYKAMU, CYMMY 8EKIMOPO8 U NPOU3BEOEHUE
6EKMOPA HA YUCTO, Y20 MeNCOY 8EKMOPAMU,
CcKAnApHoe npouzeedenue, pacKiaovleamy
8EKMOP NO 08YM HEKOJIUHEAPHBIM
sexmopam;

- 3a0a6ams NIOCKOCHb YPAGHEHUEM 8
deKapmosoll cucmeme KoOpoOuHam,

- pewiamy npocmetiviue 3a0a4u 66e0eHUeM
6eKmMopHo2o bazuca

Memoouwl
Mamemamux
u

- IlpuMeHSTH U3BECTHBIE METOJIBI IIPH
pEIIeHnH CTaHAAPTHBIX MaTEMaTHYECKUX
3a1ad;

- 3aMeyaTth U XapaKTepU30BaATh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
OKpYKaIollel IeMCTBUTEIbHOCTH;

- MPUBOJUTH IPUMEPHI MATEMATUIECKUX
3aKOHOMEPHOCTEN B pUpOJE, B TOM
YHUCIe XapaKTEPU3YIOIIUX KpacoTy U
COBEPILIECHCTBO OKPYKAIOLIEro MUpa U
IIPOU3BEIEHUI UCKYCCTBA

- Hcnonvzosams ochosHble Memoobl

()OKaaame/zbcmea, npoeodumb
00KA3aMenbCme0 U 8bINOJHAMD
onpoeepoicerue,

- NPUMEHAMb OCHOBHblE Memoovl peuternus

mamemamudeckKkux 361061‘!;

- HA OCHOeE mamemamuiecKux

3AKOHOMEPHOCMEN 8 NPpUpooe
xapaxmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYIHCAIOUE20 MUPA U
npoussedeHutl UCKyccmaed,

Conep:xanue y4eOHOI0 npeaMera

Mopnyib: «Aryiedpa 1 Ha4aj1a MaTeMAaTHYECKOI0 AaHAINU32»

Beoonoe nosmopenue (4 u)

OyHKIUN.
¢dopmyisl. [IponsBoaHas u ee NpUMEHEHHUE.

TpI/Il"OHOMeTpI/I‘leCKI/IC YpaBHCHHA HW MCTOABI PCHICHUA. TpI/IFOHOMeTpI/I‘IeCKI/Ie

Cmenenu u kopnuu. Cmenennsie pynkuyuu (15u4)
[TonsiTie KOpHS N-OM CTeneHW W3 JNEeUCTBUTENbHOrO 4ucia. OyHkiuu Y= O0 , UX CBOWCTBA U

rpapuku. CBoiicTBa KOpHsA N-oif cTeneHu. lIpeoOpazoBaHue BbIpaXEHUH, COJEpXKALIUX pajuKaibl.
OO6oOuienne mMOHATHA O TOKaszarene creneHW. CTemneHHble (QYHKIUHU, UX CBOHCTBA M TIpadUKH.
JuddepennurpoBanue u HHTErpupoBaHue. V3BieueHne KOpHs #-i CTETIeHU.

IHokazamenvnan u nozapugpmuyeckasn gynkyuu (22y)

[TokazarenbHast QyHkuus, e€ coiictBa U rpaduk. IlokazaTenbHble ypaBHEHMsI U HEPaBEHCTBA.
[Tonsarue norapucma. Jlorapupmuueckas ¢pyHkuus, e€ cBoiictBa u rpadux. CoiicTBa Jorapudmos.
HuddepenurpoBanre  Moka3zaTeNbHOH U

Jlorapudpmuueckue HEPABEHCTBA.

JorapupMUUecKon (yHKITHA.

ypaBHEHHUS U
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Ilepsooopaznas u unmezpan (74)
[TepBooOpasnas. Heompenenennplii mHTerpan. OmnpeneneHHbIA WHTErpajll, €ro BBIYUCICHUE H

cBoiicTBa. Beruncnenue miomazaei miuockux ¢uryp. [Ipumepsl npumeHeHust HHTErpana B GU3MKe.

Dnemenmol KOMOUHAMOPUKU, CMMAMUCIMUKYU U Meopuu eeposmuocmeit (4u)
BepOHTHOCTB n TCOMCTpUL. HezaBucumreie IMOBTOPCHUA HUCOBITAHUN C ABYMA HCXOOaMHU.

Cratuctuueckue MeTo il 00padboTku nHpopmanuu. ['ayccoBa KpuBasi. 3aKOH OOJIBIINX YUCEIL.

Ypaenenus u nepasencmea. Cucmemot ypasnenuii u nepagercme (17u)
PaBHOCMIIBHOCTE ypaBHeHUH. OOlIMe METOJbl pELIEHMs] YpaBHEHHI. YpaBHEHUE C MOJIYJSMHU.

Uppaumnonansusie ypaBHeHUA. JlOKa3aTeNbCTBO HEpaBEHCTB. PelieHue paloHATbHBIX HEPABEHCTB C
onHol mepemeHHo. HepaBenctBa ¢ moaynsimu. HppauvoHalbHbIE HEpPABEHCTBA. YPaBHEHUSA U
HEPaBEHCTBA C ABYMs NepeMeHHbIMU. CUCTEMBbl ypaBHEHUH. 3aauu ¢ mapaMeTpaMu.

Iloemopenue u cucmemamu3zayus yuedH020 mamepuaia Kypca aizeopsvl U HA4AN MAMeMamuiecKozo
ananuza 11 knacca (16u)

T'ooosasn npomercymounas ammecmayusa (1 uac)
Crenenu u xopHu. CTerneHHas1, MoKa3arenbHas u Jiorapudmuueckas GyHKUuK. MepsoobpasHasa v UHTerpan.

YpaBHEHUWA, HEPaBEHCTBA, CUCTEMbI YPAaBHEHWUI U HEPABEHCTB.
Mooynb «I'eomempusy

Hununop, kouyc, wap (13u)
Chepa m map. BzammHoe pacnonokeHue cdepbl W IDIOCKOCTH. KacarenpbHash TUIOCKOCTB.

MHororpaHHMKH, BOUCAaHHBIE B cpepy. MHOrorpaHHUKH, OMKMCcaHHbIe OKosIo chepbl. Llunuuap, Konyc.
IToBopot. ®urypsl Bpamenus. Bnucannbele 1 onvcanHble TWIMHAPHL. CeueHus HUIMHIPA IUIOCKOCTBIO.
Ommunc. Brincannele u onucaHHble KOHychbl. KoHnueckne ceueHus. CHMMETpHsI MPOCTPAHCTBEHHBIX
¢uryp (ueHTpasibHasi, oceBas, 3epKajibHasi). /[BMKEeHHEe MPOCTPAaHCTBA, BUJbI JIBUXKEHUH. DJIEMEHTHI
CUMMETPUU MHOTOTPAHHUKOB U KPYyIJIbIX Ted. [IpuMepbl ciMMeTpHUH B OKpPYKaIOLIEM MHpE.

Obvemvt men (15u)
O6wém u ero cpoiictBa. Ilpunnun Kasameepu. @opmysnsl 00béMa napauienenunena, Mpu3Mbl,

nupamuibl. opmynbsl 00bEMa IUIMH]IPA, KOHYCA, MIapa U ero yacteid. OTHomeHne 00bEMOB OJJOOHBIX
TCII. HJ'IOHI&)II) IMOBCPXHOCTU MHOT'OI'PaAHHHKA. q)OpMYJ'II:I IIomaanu IMOBCPXHOCTHU HHUIMHApPA, KOHYCA,
iapa U ero 4acrem.

Bexmoput 6 npocmpancmee (6u)
[IpssMoyronpHas cucTeMa KOOpPAMHAT B MPOCTpPAHCTBE. BeKTopel B mpocTpaHCTBE. PaBeHCTBO

BCKTOPOB. Cnoxenue BCKTOPOB MW YMHOKCHHC BCKTOpPAa Ha YHUCIO. Yron MCXKIAY BCKTOpPaMH.
KOHHI/IHeapHBIC " KOMILIaHAPHBIC BEKTOPHI.

Memoo koopounam é npocmpancmee (114)
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Koopounatsl cepenunbl orpeska. dopMyna pacCTOSHUS MEXIy IBYMS TOYKaMHU. YpaBHEHHE

ceprl. Koopaunater Bektopa. [lnmHa Bekropa. CKaylsipHOE NPOU3BENCHHE BEKTOPOB. YpaBHEHHE
IJIOCKOCTH B IIPOCTPAHCTBE. Y paBHEHUE MPSAMOM B IPOCTPAHCTBE.

ITosmopenue u cucmemamusayus yueonozo mamepuana Kypca zeomempuu 11 knacca (74)
Pemenne 3amay Ha BBIYMCIEHUE M JIOKA3aTEIHCTBO C HMCIOJIB30BAHUEM H3YyYEHHBIX (GOpMyNT U

CBOWCTB.

T'ooosasa npomesrcymounas ammecmauyus. Ilooeedenue umozoes. (1 u.)

TemaTHyeckoe NVIAHUPOBAHUE

Ne HasBanwue paznena, TeMbl
/o

Oo01uee
KOJI-BO
4acoB

B Tom uucie:

Ypoku

KOHTPOJIbHBIC

paboThI

3auér

Moayab «Aaredpa n Hayajia MATEMaTHYeCKOT0 aHAJIU32)

1 BrogHoe moBTOpEHME

6

5

BBoanoe IMOBTOPCHHUEC KypCa MaTECMaTUKa 10 xnacc

5

5

BBoaHas koHTpONbHAs paboTa

1

2 Cmenenu u kopnuu. Cmenennsle pynkyuu

18

17

§ 4. Ilousatue KOPHA -1 CTeNeHU U3 JeHCTBUTEIBHOTO YKcCiia

§ 5. ®yHKUMM BUAA Y= Y X, UX CBOMCTBA U rpad)uKu

§ 6. CBolicTBa KOpHS I-I1 CTENIEHU

§ 7. [IpeobpazoBaHme BBIpAKEHUN, CONEPKAIINX PAJTHKAIIBI

Koumponvnas paboma no meme « Cmenenu u KOpHu»

§ 8. IlonsaTue cTenenu ¢ TIOOBIM palliOHATEHBIM
nokKasaTeJieM

§ 9. Crenennble QyHKIIMU, UX CBOMCTBA U IpaduKu

§ 10. M3Bneuenue kopHel U3 KOMIUIEKCHBIX YUCEl

IIposepounas paboma no meme « Cmenennvie QyHKYUU»

3 | llokazamenvhan u nozapupmuueckas Qynkyuu

29

26

§ 11. Iloka3zarenbHas QyHKIMS, €e CBOMCTBA U rpauk

§ 12. Iloka3aTenbHble ypaBHEHHUS

§ 13. Iloka3aTenpHble HEpAaBEHCTBA

Konmponvuas paboma no meme «lloxazamenvnas ¢ynxyus.
Iloxaszamenvhvie ypasHeHUs U HEPABEHCTNEA)

§ 14. Tlousrtue morapudma

§ 15. Jlorapudmudeckas GyHKIHs, €€ CBOWCTBA U rpaduk

§ 16. CoiictBa norapugmon

13




KontponbHas pabora o Teme: «CBOHCTBa J0rapu(pMoB.

§ 17. Jlorapupmudeckue ypaBHEHHUS 3
§ 18. Jlorapudmuyeckue HepaBeHCTBA 3
Koumponvnas paboma no umozam 1 nony2oous.
§ 19. IudpepenuupoBanme moka3aTeabHOM U J0rapupMUIECKON 3
GhyHKIHIH
4 | Ilepsoobpasnas u unmezpan 7 6
§ 20. TleprooOpa3Has 1 HEOIIPEAEICHHBIN HHTErpal 3
§ 21. Onpenenennsiii HHTErpa 3
Koumponvhas paboma no meme «llepsoobpasnas u unmeapany
5 dnemenmol KOMOUHAMOPUKU, CHIAMUCIMUKU U 9 9
meopuu eepoamuocmeit
§ 22. BeposiITHOCTh U TEOMETPHUS 2
§ 23. He3aBucHMbIe TOBTOPEHHS MCTIBITAHHUIA C ABYMSI HCXOJIaMU 3
§ 24. Cratuctuueckue MEeTo/Ibl 00paboTKH HH(POPMAIUH 2
§ 25. T'ayccoBa kpuBast. 3aKOH OOJIBIINX YHCET 2
6 Ypasnenus u nepasencmea. Cucmemot ypasnenuii u 20 18
HepaseHcme
§ 26. PaBHOCHJIBHOCTh YpaBHECHHIA 1
§ 27. O0OuMe METOIbI PEIECHNs YPABHEH I 3
§ 27. PaBHOCHJIBHOCTH HEPABEHCTB 2
§ 28. YpaBHeHus 1 HEPABEHCTBA C MOYJIAMH 2
§ 29. UppannoHaibHble ypaBHEHHS M HEPABEHCTBA 2
§ 30. YpaBHeHus 1 HEPABEHCTBA C JABYMs IIEPEMEHHBIMH 2
§ 31. Jloka3aTenbCTBO HEPABEHCTB )
§ 32. Cucrembl ypaBHEHUIA 4
Koumponvnas paboma no meme «Ypaenenus, nepasencmea u ux
cucmemoly
§ 33. Bajauu ¢ mapamerpamu 2
Iosmopenue u cucmemamusayus yueoHo2o mamepuaia
7 | Kypca anzeopot u Havwan mamemamuueckozo ananusza 11 13 13
Knacca
HTOr0: 102 94
Mooyne «I'eomempusr»
8 | Quaunop, konyc, wap 13 11 1
Humaap. 3 3
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Konyc. 3 2
Cdepa. 5 5
O606menne no Teme «{unmunap, konyce, map» 3auér. 1 1
KonrponsHas padora no teme «{ununap, konyc, map» 1 1
9 | O6vémuvr men 15 13 1 1
O0BbeM PSIMOYTOJIEHOTO TapaslIeICITHITe 1A, 2 2
OO6beM psIMOY TPU3MBI U IIWIIHH]IPA 3 3
O0beM HAKJIOHHOH MPU3MBI, MTUPAMUJIBI M KOHYCA 4 4
O06bem mapa u wiomazb chepsl 4 4
O6o06mienne no Teme «OO0bEMBI Tl BpallleHUs». 3auéT 1 1
Konmponvnas paboma no meme « Obwvemvl meny 1 1
10 | Bexmoput 6 npocmpancmee 6 5 1
ITonsiTHe BEKTOpa B MPOCTPAHCTBE. 1 1
Crno>xeHue ¥ BBIYUTAHHE BEKTOPOB. Y MHOXKEHUE BEKTOPOB. 2 2
Komrianapubie BEKTOPBI. 2 2
KontponbHas padota nmo Teme "BekTopsl B mpocTpaHcTBe" 1
1 1
11 | Memoo koopounam é npocmpancmee 11 9
KoopauHaTsl TOUKH U KOOPJIMHATHI BEKTOPA. 3 1
CxansipHO€ MTPOU3BE/ICHUE BEKTOPOB 4 4
JIBvoKeHus. 2 2
O0600mmenue no Teme «MeTox KOOPAUHAT B POCTPAHCTBE. 1
3auér 1
Koumponvnasa paboma no meme «Ckanspnoe npousgeoenue 1 1
8eKMOpo8 8 npocmpancmae. J18usiceHusn»
12 Ioemopenue u cucmemamusayus yueoHozo mamepuana 5
Kypca ceomempuu 11 knacca
Pemenue 3anau no teme «{unuuap, KoHyC, map» 2
Pewenue 3anay no teme «O0BEMBD) 2
Pemenne 3aaa4 110 TEMC <(M€TO,Z[ KOOpAWHAT B IPOCTPAHCTBE) 2
HTOr0: 51 44 4 3
HOBTOpCHI/Ie Hn cucreMaTtmu3anusa 3HAHHUH yqe6Horo Marcpualia
13 14 14 -
3a kypc matematuku 10-11 kmaccer. [Togroroska k ['A.
14 I'oztoBast mpoMexyTOUHast aTTeCTALMs 10 UTOraM Kypca 3 1 2
«Marematukay» 11 xnacc. IlonBenenne UTOros.
HTOIO: 170 153 14 3
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[Tpunoxenue.

KanennapHo-remaTu4yeckoe NJIAHUPOBAHHUE Y4eOHOIO MpeaMeTa

«MaremaTuka» 11 kiacce

Hcnonbs3yeMblil yueOHO-METOUIECKUNA KOMIUICKT:

MaremaTrka: aiaredpa ¥ Havajga MaTeMaTH4YEeCKOTO aHaiM3a, reomMerpus. AnreOpa W Havana
MaTeMaTH4ecKoro aHaimsa. 11 kmacc. YueOHUK it 001eo0pa3oBaTelbHBIX Opranu3anuii (0a3oBbIi 1
yriyoneHHbId ypoBHH). B 2 acTsax; nox pea. A.I'. Mopakosuya. - M.: Muemo3suna, 2020:

- Maremaruka: anreOpa W Hayalla MaTeMaTH4YeCKOro aHanu3a, reomerpus. ['eomerpus. 10-11
KJIACChl. YUEOHUK Juis 001eo0pa3oBaTeNbHBIX OpraHu3aluii: 6a30BbIi u yriayonennsiii yposuau / JI.C.
AranacsH. - M.: [Ipocsemienue, 2020

Ne it Jara npoBeneHus
Tema pa3zgena u ypoka
ypoxa Ilo mnany | QaxTHuecKu
1. [ToBTropenne. Muororpannuku. | 02..09
2. [ToBTopenue. [IponsBoaHas u €€ mpuMeHEHHE. 03.09
3. [ToBropenue. TpuroHomerpudeckne GyHKINH. 06.09
4. [ToBTOpenue. Penienrie TpUroHOMETPUUECKUX YpaBHEHUI 07.09
5. [ToBTOpenwue. [Tnomanu moHOM MoBEepXHOCTH MHOTOTpaHHUKOB. | 07.09
6. Beoonas konmponvuas paboma. | 09.09
7. § 4. TlonsiTue KOpHS N-0if CTENCHU U3 JICHCTBUTEIBHOTO YUCIIA. 10.09
8. Brrunciienre KOpHEH N-0i CTEIIEHH U3 ACHCTBUTEIHHOTO YHCIIa 13.09
9. § 5. dyHKuMHK BUIA y= VX, MX CBOICTBA M rpauKH 14.09
10. IMonstre mmbapa. | 14.09
11. ITioma e moBepxHoCTH IpIHHpa. | 16.09
12. | O6nacts onpenenenus u 061aCTh 3HAUEHHUS QYHKIUU Y= 1’% 17.09
13. | MocTtpoenue u uTeHne rpadmKoB coKHOH QyHKIHH Y = F(X) 20.09
14. | § 6. CBoiicTBa KOpHs I-ii cTeneHu 21.09
15. Pemenue 3agau no reme «unuuap. [1nomans noBepxHoCcTH
mumHapay | 21.09

16. ITonsTue konyca. | 23.09
17. | CaoiicTBa KOpHeii N-1f CTENEHN NP BEIYKCIICHUH. 24.09
18. CBolicTBa KOpHEH II-i CTENIEHU IIPU 13pe06pa3013aVHI/II/IU.

[TpoBepounas pabota o reme «CBOICTBA KOPHEH M-I CTETICHN 27.09
19. | § 7. TIpeobpa3oBaHne BHIPAKEHHIT, CONSPIKAIINX PATHKAIIBI 28.09
20. [Tnomaap noBepxHocTu KoHyca. | 28.09
21. Yceuénnslii konyc. | 30.09
22. | BeimonueHue neifCTBHI BRIPOXKEHNS, CONEPIKAIIMHA PaTiKal. 01.10
23. OcBOOOXIEHHE OT UPPAITMOHATHHOCTH B 3HAMEHATENe IPOOH. 04.10.
24. | Konmponvnas paboma no meme « Cmenenu u KopHuy 05.10
25. Ccdepa u map. | 05.10
26. Cdepa. Ypasuenue chepsl. | 07.10
217. § 8. IlonsaTue crenenn ¢ T0O0BIM pallMOHATBLHBIM MOKa3aTeIeM 08.10.
28. | TIpeo6GpasoBanme BEIpAKEHHI 11.10
29. | § 9. CreneHHble QYHKIHH, HX CBOACTBA U TpadUKn 12.10
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Ne m\m Jara npoBenenus
Tewma paznena u ypoka
ypoxa ITo mnany | QaxTHuecKu
30. B3anMHoe pacnionoxxenue cepsl u ruiockoctu. | 12.10
31. Kacarenbnas miockocts k cdepe. | 14.10
32. | TlpousBoaHas cremneHHOH QYHKIHUN. 15.10.
33 [TpumeHeHre TpOU3BOJHON CTEEHHON (QYHKIIMH MIPU PELICHUH
" | 3amanmii EI'D. 18.10
34. | Iposepounas paboma no meme «Cmenennuvie pynxyuiy 19.10.
35. [Iiowas chepsr. | 19.10
36. Koumponvnas paboma no meme «Llununop. Konyc. Illapy | 21.10
37. | § 11. TToka3arenbHas pyHKIHMS, ee CBOICTBA U rpaduK 22.10.
38. | IToctpoenue u urenue rpaduka HOKA3aTEAbHON (YHKIUH. 25.10
39. | Pemenue mokasaTenbHBIX YPaBHEHH M HEPABEHCTB IpaUuecKu 26.10
40. O06o0061ieHue u perieHue 3aaad no Teme «LlumHap, KoHyc, map.
3auér | 26.10
41. | § 12. [TokasaTenpHbIe ypaBHEHNS. 05.11
4p | PellcHue MOKA3aTeTbHBIX yPABHCHHIT MCTOIOM yPABHHBAHUS
OCHOBAaHMM. 08.11
[TpoBepounas pabora «IlokazarenbHbIe ypaBHEHUS»
43. | Pemenue mokasareabHBIX YPABHEHUM METOIOM BBEIEHHS HOBOM
IIEPEMEHHOM. 09.11
44, [TonsTne o6béma. | 09.11
45. O0bEM IpsIMOYTONIbHOTO Napajuienenunena. | 11.11
46. | § 13. IlokazarenbHbIC HEPABCHCTBA 12.11
47 | PellcHuE MOKA3aTETbHBIX HEPABCHCTB METOIOM yPaBHHBAHI
OCHOBaHUH. 15.11
[TpoBepounas pabota «IlokazarenbHbIE HEPAaBEHCTBAY.
48. | Pemenue nokasaTelibHbIX HEPABEHCTB METOOM BBEJICHHSI HOBOM
MIePEMEHHOII. 16.11
49. O6BEéM npsimoit pu3mel.. | 16.11
50. O6béM mumHIpa. | 18.11
51 Konmponvnas paboma no meme «llokazamenvras Qynkyusi. 19.11
TlokazamenvHvle ypagHeHus U HePABEHCIBAY '
52. | § 14. TonsTue norapudma 22.11
53 | Pemenue mpocreiimmx JOrapu(pMHUUECKUX ypaBHEHUH 110 2311
OTIpENIeIICHUIO
54. Brluncinenue 005EMOB Tell BpalleHus 23.11
5. OG6bEM HaKIOHHOM pusmbl. | 25.11
56. CamocrositensHas pabota o teme: «llouarue morapudpmar 26.11
§ 15. Jlorapudmuueckas HyHKIusI, ee CBOHUCTBA U rpad ik '
S7. | Pemenue norapupMUIECKUX YpaBHEHHH M HEPABEHCTB IPahUUECKH. 29.11
98. | TToctpoenne u ureHue rpaduKoB (HYHKITHHL 30.11
%9. O0BEM KOHyCa. 30.11
60. Pemienue 3a1a4 Ha BBIYMCICHHE O0BEMOB NPU3MBI, TUPAMU/IBI, 02.12
WINHAPA, KOHyca
61. | § 16. CBoiicTa norapudmMoB 03.12
62. | Cpoiictpa norapu¢ma npy BHIYHCICHUH. 06.12
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Ne m\m JlaTta npoBeneHus
Tewma paznena u ypoka
ypoxa ITo mnany | QaxTHuecKu
63. | Pemennue 3aganuii no teme «CBOICTBA 1OrapH(pMOB 07.12
64. O06BEM 1mapa. 07.12
65. O06BEM IAPOBOrO CETMEHTA, IIAPOBOTO CJIOS U MIAPOBOIO CEKTOPA. 09.12
66. | Konmponvnas paboma no meme: «Ceoticmea nocapugmosy. 10.12
67. | § 17. Jorapudmudeckue ypaBHEHuUsI. 13.12.
[TpoBepounas pabota o teme: «lIpocreiimue norapudmudeckue
68, | YPaBHCHU ) ) 14.12
Pemenue norapuMUIECKUX yPaBHEHUM BBEICHUEM HOBOM
IIEPEMEHHOM.
69. ITnomans chepsl. 14.12
70. O6006uienne 1o teme: «O0LEMBI T BPAIEHHs». 3aUET. 16.12
/1. | Pemenne cuctem norapupMHUIECKUX YpaBHEHHIL. 17.12
72. | § 18. Jlorapudmudeckue HepaBeHCTBa 20.12
73, | Pemenne H?FapH(bMquCKHX HEPABEHCTB BBEICHUEM HOBOM 9112
IIEPEMEHHOM.
74. Konmponvnas paboma no meme: «O6vémor men epawenusny | 21.12
75. Penienune cucTeM Jorapu(pMUUecKux HepaBeHceTs | 23.12
76. | Konmponvnaa paboma no umozam 1 nonyzodus. 24.12.
71. | Paboma nao owubramu. Pewenue ypagnenuil u Hepagencme. 27.12.
78 § 19. Yucno e. @ynkuus y=e*, e€ cBOicTBa, rpaduk, 10.01
" | anddepenimpoBanue. '
79. Harypanbnbiit norapudm. @ynkius y= In X, e€ cBoiicTsa, rpaduk, 11.01
Qg depeHImpoBanue.
80. [TousiTre BeKTOpa. PAaBEHCTBO BEKTOPOB. 11.01
81. Cnoxenune U BeuTaHne BeKTopoB. CymMMa HeCcKoIbKUX BekTopos. | 13.01
82 I[I/I(i)(bepf:HHI/IpOBaHI/Ie MOKa3aTeIbHON U JIOrapu(pMUIECKON 1401
GyHKIHUH.
83. | § 20. ITepBooGpasHas. Tabmuia 1epBOOOPA3HEIX. 17.01
84. | ITpaBuia OTHICKaHMS TIEPBOOOPA3HOIL. 18.01
85. YMHOKeHHe BekTopa Ha uncno. | 18.01
86. Kommnarapusie BekTopsl. [Tpasuno mapamtenorpamma. | 20.01
7. Heonpenenéunsiii naTerpail. Beruncienne HeonpeaeaéHHoro 21.01.
WHTErpaja.
88. | § 21. Onpenenennsrii narerpan. ®opmyna Herotona-Jleibruma. 24.01
89. | Brumcienne onpenenéHHOro HHTETpaa. 25.01
90. PasjiokeHne BEKTOpa 110 TPEM HeKOMIUTaHAapHBIM BekTopam. |  29.01
91 Koumponvras paboma no meme «Bexmopui 6 npocmpancmeey | 21.01
92, Brruncnenne miomnaaen miockux Guryp ¢ TOMOIILI0 28.01
ONPEIENEHHOI0 UHTETPaIA.
93. | Koumponvnas paboma no meme «Ilepeoobpasnas u unmezpany 31.01.
g4 | AHAIM3 KOHTPOIBHOH paboTe! 1o Teme «[lepoobpasHas n 01.02.
MHTETpaa». BeposSTHOCTL M FEOMETPHSL.
95. IIpsiMOyroNbHAs cHcTeMa KoopauHat B npoctpanctee. | 01.02
96. KoopauraTs! BekTopa. CBA3b MexK Ty KoopauHaramu Bektopos i | 03.02
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Ne m\m Jara npoBenenus
Tewma paznena u ypoka
ypoxa ITo mnany | QaxTHuecKu
KOOpAMHATAMU TOYEK.
97. | T'eomeTpuueckas MOJIENb BEPOATHOCTHEIX 33/1a4. 3a/1aua 0 BCTpeye. 04.02
§ 23. He3aBucumblie MOBTOPEHUS UCTIBITAHUM C IBYMS UCXOJIaMH.
98. 07.02.
Cxema bepnynu u Teopema bepnynu
99. | BuHOMHHATBHOE PA3IOKEHIE. 08.02.
100. [Ipocreiinue 3a7a4u B KOOpAMHATAX. 08.02.
101. VYron mexay Bekropamu. CKaJIIpHOE MTPOU3BEICHNE BEKTOPOB. 10.02
102. | HaupeposTHeiinee uncio ycrnexos. 11.02
103 § 24. Craructudeckue MeTo 16l 00paboTku nHGopManuu. TadauaHoe 14.02
" | u rpaduyeckoe npecTaBieHus HHGOPMAIIUH. o
104. | YucnoBrle XapakTepUCTHKY TAaHHEIX, CPEJIHEE U JTUCIIEPCHS. 15.02
105. JBmxenue. Pemenue 3amay mo reMe «MeTo1 KOOpJMHAT B 15.02
IPOCTPAHCTBE»
106. 06061menue no treme «MeToJl KOOpAUHAT B TPOCTPAHCTBEY. 3aUéT. 17.02
107. | § 25. T'ayccoBa kpuBas. IIpocTeiimas Gpopma 3aK0HA GOIBIINX YHCEN. 18.02.
108. | Iposepounas paboma no meme «Bepoamuocmo u ceomempusy 21.02.
109. | § 26. PaBHOCHIBHOCTS ypaBHeHHH. O IPOBEPKE U TIOTEPH KOHEHH. 22.02
110. Koumponvnas paboma no meme «Memoo koopounam 6 22 02
NPOCMPAHCMBe)
AHanu3 KOHTPOJIbHOM paboThI 10 TeMe: MeTo1 KOOpAUHAT B
111. 24.02
npoctpanctie. [loBTopenue «Tena BpameHus»
112. § 27. OOue MeToAbl pelieHus] YpaBHEHHIA. 25.02
113, OO01re METOIbl PELIEHUs] ypaBHEHUI: METOJ] pa3JIoKEHUs Ha 28.02
MHOKUTEJIH.
114. OO01me MeTo/bl pellieHUs] ypaBHEHHI: METO] BBEICHUS HOBovfI 01.03
IIEPEMEHHOM.
115. IToBTopenue. ITnomann NOBEPXHOCTH TEN BPAIICHUS: LIWIUHID, 01.03
KOHYC, IIap.
116. § 28. PaBHOCHIIBHOCTD HEPABEHCTB. TeopemMbl paBHOCUIBHOCTH 03.03
HEPABEHCTB.
117. | CucTeMBI M COBOKYITHOCTH HEPABEHCTB. 04.03
118. | § 29. YpaBHeHus ¢ MoayIsMu 07.03
119. | Hepasencrpa ¢ MoyIeMm. 08.03
120. [ToBTOpenune. OOBEMBI TNl BpallleHusl. 08.03
121, [ToBTOpenue. KomOuHaIyst MHOrorpaHHUKOB U TEJ BPAILCHHA. 10.03
O06BEMBI
122. | § 30. VpparnuoHanbHbIe ypaBHEHHS. 11.03
123. | MppaumoHansHElE HEPABEHCTBA. 14.03
124. | § 32. YpaBHeHHs ¢ BYMS IePEMEHHEIMH. 15.03
125. IToBTOpEeHNe. MeTo1 KOOPAMHAT B TPOCTPAHCTBE. 15.03
126. IToBTOpenue. CxausipHOE IPOU3BEAECHUE BEKTOPOB. 17.03
127. | Hepasencra ¢ IByMs TIepeMEHHEIMH. 18.03
128. | § 33. Cucremsl anre6panyecKnx ypaBHEHHMIA., 21.03
129. | Cucremsl mOKa3aTeNBHEIX U JTOTAapH(pMIIECKIX YPABHEHHIT 22.03
130. | CucreMB! TPHTOHOMETPHYECKHX YPABHEHHIA. 22.03
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Ne m\m JlaTta npoBeneHus
Tewma paznena u ypoka
ypoxa [To mnany | ¢akTudyeckn
131. | 3ajaum Ha cocTaBiIeHNE CUCTEM YPaBHEHHIL. 01.04
132. | § 34. 3aymaun ¢ mapameTpaMu 04.04.
133. | Pemenne 3aau ¢ mapamMeTpamu. 05.04
134. Koumponwvnasa paboma no meme « Ypasnenus, nepagencmea u ux 05.04
cucmemboly
135. Koumponvnasa paboma no meme « Ypasnenus, nepagencmea u ux 07.04
cucmembly
136. AHanIu3 KOHTPOJIbHOM paboThI 110 TeMe «Y paBHEHUs, HEPaBEHCTBA U 08.04.
WX CHUCTEMBIY.
137. | Mosropenue. Ctrenenu. CBOICTBO CTETEHEH. 11.04.
138. | Toropenne. Kopens N-oif cTemneHw. 12.04
139. | IoBropenne. MHOrOrpaHHHKH. 12.04
140. | Mopropenue. Haxox/eHNE ST€MEHTOB MHOTOTPAHHHKOB. 14.04
141. | Mosropenue. Jlorapupmel. Berancienne morapudmos. 15.04
142. | Mopropenue. Penenne norapudMHUeCKHX ypaBHEHHII . 18.04
143. | TloBTopenue. Pemenne norapupMuIecKuX HEPaBEHCTB. 19.04
144. | Tlosropenue ITnomaay NOBEPXHOCTH MHOTOTPAHHHKOB 19.04
145. | opropenne. OGBEMBI MHOTOTPAHHHKOB. 21.04
146. | MopTopenue. Penenne NOKa3aTeNbHEIX YPABHEHUI 22.04
147. | Tosropenne. Penrenye moka3aTenbHBIX HEPABEHCTB. 25.04
148. | TTosTopenue. Ileppoo6pasHas 1 eé IpUMEHEHHE IPH PENICHNH 3a/1au. 26.04
149. | Muororpannuku. KoM6HHaIMY ¢ BIMCAHHO# cepoii. 26.04
150. | Muororpannukn. KoMGHHAIMYE ¢ BIMCAHHBIMHU TeJIAMH BPAIIICHHSL. 28.04
151. | MosTopenue. BeposSTHOCT U TeOMETPHS. 29.04
152. | Mopropenue. TpuroHOMeTpHUECKHE NPEOoOPA30BAHNS BHIPAKEHHIL. 02.05
153. | Brluncnenue TPUrOHOMETPUUYECKHX BBIPAKEHHUIA, 03.05
154. | Muororpanankn. KoMOMHAINMN C OMMCAHHBIMY TeaMH BPAICHHS. 03.05
155, Pemenne crepeoMeTpuyueckrx 3aa4 Ha HAX0KJIEHUE PACCTOSHUS 05.05
OT TOYKH JI0 NIPSIMOM. .
156. | Pemenne TPHrOHOMETPHYECKHX YPABHEHMIA. 06.05
157. | Pemenue TpuroHoMeTpruyueckux ypaBHeHnit hopmara EI'D. 09.05
158. | Pemrenne TpuTrOHOMETpHUYECKUX ypaBHeHHi popmara EI'D 10.05
159. Pemenue crepeoMeTpuyecKrx 3a1a4 Ha HAXOKJICHUE PACCTOSHUS 10.05
OT TOYKH JI0 TUNIOCKOCTH.
160. PemeHUI/Ie CTEepPEOMETPUUECKHUX 3a/1a4 Ha HAXOXJACHUE yTIiia MEeXAY 12.05.
MPSIMOM M TIOCKOCTHIO.
161. | Pemenne nokasarensHBIX ypaBHeHHi Gpopmara EI'D 13.05
162. | Pemenne nokasarenbHBIX HepaBeHCTB (opmara EI'D 16.05
163. T'o0osasn npomesicymounan ammecmayun no umozam u3y4eHus 17.05
kypca «Mamemamukay 11 knacc.
164. T'o0osasn npomesicymounan ammecmayun no umozam u3y4eHus 17.05
Kypca «Mamemamuxay» 11 knacc.
165. | Pemenne norapupmuyeckux ypaBHeHuii popmara EI'D 19.05
166. | Pemenne norapudmuyeckux ypasHenuii popmara EI'D 20.05
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Jara npoBenenus

Neln Tema pa3gena u ypoka
ypoxa P P ITo mnany | QaxTHuecKu
Pemennie TeKCTOBBIX 3a]a4 MPAKTHUECKON HAPaBICHHOCTH
167. 23.05
dbopmara EI'D.
168. | ITpumeHeHue IPOM3BOIHOM NIPH pelIeHnH 3aanuil popmara EID 24.05
169. | Cucremsl ypaBHEHHIT 1 HEPABEHCTB. 24.05
170. | Toxsenenue uroros n3yuyenus kypca «Maremaruka» 10-11 knacc..

YYEBHO-METOJUYECKOE OBECIIEHEHHE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIbBI U1 YUEHUKA

Maremaruka: anrebpa 1 Ha4aJlo MATEeMaTHIECKOTO aHanu3a, reomerpus, 11 kmace/ Mopakosud A.T.,
CwmupaoBa .M., Cemenos I1.B., O0miecTBO ¢ orpaHU4eHHOM OTBETCTBEHHOCThIO «MO1]

MHEMO3UWHA»

MaremaTrka: anredpa ¥ Ha4ajao MaTeMaTHYECKOro aHan3a, reomeTpust. 'eomerpus, 10-11 xkmaccrr/
Artanacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue, Axunoneproe oouiectBo «M3naTenscTBo

«HpOCBeH_[eHI/IC»
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