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IlosicHuTeIbLHAS 3aMUCKA.

Pabouas nporpamma o yuebHomMy mnpeaMmery «MaremaTuka» OpHeHTHpOBaHA HA 00YJarOIIXCs
11 knacca u cocTraBiieHa Ha OCHOBE:

- ®enepanpHoro 3axkoHa ot 29.12.2012 romga Ne 273 — @3 «O0 obpa3zoBanuu B Poccuiickoit
Denepanumy ¢ K3MEHESHUSIMU | JIOTIOTHCHUSIMH,

- lTlopsaka opraHu3al W OCYHIECTBICHHS OOpa30BaTENbHOW ESITEIBHOCTH IO OCHOBHBIM
o0meoOpa3oBaTeNbHBIM  TpOrpaMMaM  — 00pa3oBaTeNbHBIM IMPOrpaMMaM  HAa4YaJbHOTO — OOIIETo,
OCHOBHOTO 00111eT0 U cpenHero odmero odpasoBanus (nmpukaz Munnpocsenienns: Poccun Ne 115 ot 22
Mmapta 2021 rona);

- @enepandbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO  OOIIETo
o0pazoBaHus, YTBEPKAEHHBIM TIpHKa3oM MuHuctepcTBa oOpa3oBaHusi W Hayku Poccuiickoi
Oenepanun ot 17 gexadbps 2010 roma Ne 1897, ¢ usmenenussMu u ponosiHeHusMu ) (nanee - GI'OC
000);

- TlpumepHo#i paboueil mporpamMmbl CPEAHETO OO0IIeTo O0pa3oBaHUS MO Y4€OHBIM TpeIMeTaMm
Marematuka 10-11 xmaccsr;

- - OcHOBHOMI 00pa30BaTeNbHON MpOTrpaMMbI cpeaHero obmero oopazoBanus MOY COII Ne 2
nmenu B.A. Opiosa;

PabGouass mporpamma kypca «Maremaruka: Anrebpa W Hadaja MaTEMaTHYECKOTO aHaIM3a.
I'eomeTpusi» (6a30BBIN YpOBEHB) OPUEHTHPOBAHA HA MCIOJIH30BAHHUE YICOHUKOB:

- Maremaruka: anreOpa M Haudajga MaTeMaTHYeCKOrOo aHaiu3a, reoMeTpus. AnredOpa U Haudana
MareMatndeckoro aHaimza. 11 kmacc. YueOHuk s oOmieoOpa3oBaTebHBIX OpraHu3aiuii (0a30BbIid U
yriyosieHHbId ypoBHH). B 2 actax; mox pen. A.I'. MopakoBuua. - M.: Maemo3uHa, 2020:

- Maremaruka: anreOpa W Hadajla MaTeMaTUYeCKOTO aHaiam3a, reomerpus. ['eomerpms. 10-11
KJIacChl. Y4eOHUK i1 0011e00pa3oBaTeIbHBIX OpraHu3amuii: 6a30BbIi U yriayoneHHbd ypoaH / JI.C.
ArtanacsH. - M.: [Ipocsenienue, 2020

Ha u3yuenne npenmera Matemartuka 11 kiacc yueOHBIM IJIAaHOM CpeHETo 00IIero oopa3oBaHus
MOY COHNI Ne2 na 2023 — 2024 y4ueOHbIN TOA OTBOIUTCA 5 yac B Heaemto, 170 ygacoB B rox (34
y4eOHBIX HEJIETIh).

lens ocBoeHuss mporpammbl mpeamera «Marematuka» 11 kimacc Ha  0a30BOM YpPOBHE —
obOecrieueHre BO3MOXKHOCTH YCIICIIHOTO MPOJOJDKEHUST OOpa3oBaHHs [0 CIEUUAIbHOCTAM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCIIOJIb30BAHUEM MATEMAaTHKHU.



Ils1anupyemble pe3yabTaThl OCBOCHUSI Y4eOHOro npeamera «MaremMaTuka:

aﬂreﬁpa U HAYaJa MATEMATHICCKOI0o aHaJInu3a, recoMeTpus»

W3ydyeHrne MaTeMaTHKH B CTaplied HIkoyie Jaé€T BO3MOXHOCTH JIOCTHDKCHHUS OOYJArOIIHMHECS
CJIEIYIOLIUX PE3yJIbTaTOB.

Ils1anupyemMble JIMYHOCTHBIE pe3yabTarhl ocBoenust OOIL:

- dopmynupoBanue u OOBSICHEHHE COOCTBEHHOH IO3MIIMM B KOHKPETHBIX CHTYAIHSIX
OOIIECTBEHHOM KU3HU HA OCHOBE TIOJYYCHHBIX 3HAHUH C MO3HUIIMKM HOPM MOPAIH M OOIICUEIOBEYCCKIX
IIEHHOCTEH, TIPaB M 00s3aHHOCTEH rpak/IlaHNHA

- c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH; KPUTHYHOCTHh MBIIIJICHUS, YMCHHE PACIO3HABaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS,
OTJINYATh THUMNOTE3Y OT (haKTa,

- TOTOBHOCTH W CIIOCOOHOCTH BECTH JHAJIOT C JPYTUMHU JIFOJBMHU, JIOCTHTaTh B HEM
B3aMMOTIOHUMAaHUS, HAXOJUTh OOIINE IEJIH U COTPYAHHYATH JIJIS UX JOCTHKCHUS;

- HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JETHbMH MIIQJIIETO BO3pPacTa, B3POCIBIMH B
00pa3zoBaTeNIbHOM, OOIIECTBEHHO TOJIE3HOU, Y4eOHO-HCCIIeI0BATEIBCKON, MMPOCKTHON U APYrUX BUIAAX
JIEATEIILHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30oBaHMIO, B TOM YHCIIE CaMO0Opa30BaHUIO, HA MPOTSHKEHUN
BCel JKM3HM, CO3HATEIHHOE OTHOIICHWE K HENMPEepPhIBHOMY OOpa30BaHHWIO KaK YCIOBHIO YCIEITHOM
npodecCHOHANTBHON U 0OIIECTBEHHOU e TEIHLHOCTH,

- ACTETHUYECKOE OTHOIIEHHE K MHPY, BKIIOYas AICTETHKY OBITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

OCO3HAHHBIM BBIOOp Oymymielt mnpodeccnrt W BO3MOXKHOCTEH pealn3aluid  COOCTBEHHBIX
YKU3HEHHBIX ITIJIAHOB; OTHOIIEHHWE K MPO(ECCHOHATBHON ACATEIHPHOCTH KaK BO3MOXXHOCTH Y4acTHs B
pEIIeHUH JTMYHBIX, 0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX ITPOOIIEM.

Ili1anupyemble MeTanpeaMeTHbIe pe3yabTarhl ocBoennst OOIL:

- HAXOJUTh U M3BJIEKaTh HHGOPMAIIMIO B PA3TMYHOM KOHTEKCTE; OOBSCHATh U OITUCHIBATH SIBJICHUS
Ha OCHOBE IOJIYYCHHOW WMH(OpMAIUK; aHAIM3UPOBaTh U MHTETPUPOBAThH MOJYyYECHHYIO HHGOPMAIIHIO;
dhopmyaupoBaTh MPoOIEMy, HHTEPIIPETUPOBATh U OIIEHUBATH €€; JIeJaTh BBIBOJIbI, CTPOUTH MPOTHO3HI,
npeaiaraTh MyTH PEIICHUS;

- YMEHHE CaMOCTOSITENILHO OMPENENSITh LeIH JACATEIbHOCTH U COCTABIISATH IJIAHBI ACITEIbHOCTH;
CaMOCTOSITENIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH JEATEIbHOCTh; HUCIOIb30BaTh BCE
BO3MOXHBIE PECYPCHI Ui JOCTIKEHHUS MOCTABJICHHBIX LI€JeH M peaau3aluu IUIaHOB JIESTEIbHOCTH,
BBIOMPATH YCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHIX;

- YMEHHE MPOAYKTUBHO OOLIATHCS U B3aUMOJCHCTBOBAThH B MPOLIECCE COBMECTHOM JIESATEIBHOCTH,
YYUTBIBATh MO3HUIIUU APYTUX YIACTHUKOB JAESATENbHOCTH, 3 (EKTUBHO pa3peniatb KOH(OIUKTHI,

- BJIaJIcHNE HaBbIKAMHU MTO3HABATENBHOM, YueOHO-MCCIE0BATEIHCKOM U MPOESKTHOM NEATETbHOCTH,
HaBBIKaMU pa3pelieHus: MpooieM; CliocOOHOCTh M TOTOBHOCTh K CAMOCTOSITENILHOMY MOMCKY METOJIOB
pelIeHns MPaKTUYECKHUX 3a/]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MMO3HAHUS;

- TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOATEIbHOW WH(MOPMAIMOHHO-TIO3HABATEIBHOMN
NeSITeNLHOCTH, BKJIIOYAas YMEHHE OPHEHTUPOBAThCS B Pa3jIMYHBIX HCTOYHUKAX WHMOpMAIWH,
KPUTHUYECKH OIIEHUBATh M MHTEPIPETUPOBATH MHPOPMAIIUIO, TIOTYyYaeMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

- YMEHHE UCTOIB30BaTh CPeACTBa MH(MOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH (Janee
— HKT) B peuieHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIlMOHHBIX 33/1a4 C COOJIIO/IEHUEM
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TpeOOBAaHUN HPrOHOMUKH, TEXHUKH O€30MACHOCTH, TUTHEHBI, PECypcocOepeXeHHus, IMPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(OPMAITHOHHOHN 0€301MacHOCTH;

- BIIQJICHUE SI3BIKOBBIMU CPEACTBAMM — YMEHME SICHO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOUKY
3peHus, UCIOJIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPEACTBA;

- BJIaJICHUEC HaBBIKAMHU TIO3HABATEIBHOU pedieKCHU KaK OCO3HAHHS COBEPINACMBIX JCHCTBUU U
MBICJIUTENIbHBIX MIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, IPAHULl CBOEIO 3HAHUS U HE3HAHMS, HOBBIX
[I03HABATENbHbIX 33J1a4 U CPEJICTB UX JOCTUKECHHUSL.

Iliianupyemble pe3yabTaThl OCBOEHUsI Y4eOHOro npeamera «MaremaTuka: ajareopa
H HAYAJIa MAaTeMATHYeCKOr0 aHaJIu3a, reoMmeTpus» B 11 kiacce

ba3oBbIii ypoBeHL
«[IpoGyieMHO-QYHKIIMOHAJILHBIC PE3YJIbTAThD)
I. BeinyCKHUK HAyYHTCS I11. BeInyCKHMK MOJYYHT BO3MOKHOCTh
HAYYUThCS
ean Jls ucrionb30BaHus B TOBCETHEBHOM KU3HU U | [[151 pazeumusi MblulIeHUsl, UCNOIb308AHUS 8
OCBOEHMHS obecrieueHns BO3SMOKHOCTH YCITEIITHOTO NOBCEOHEBHOU HCUZHU
npeaMera MIPOIOIDKEHHUST 00pa30OBaHMS 110 U obecneveHus 03MONCHOCMU YCHEUHO20
CIIELIMAJIbHOCTSM, HE CBSI3aHHBIM C NPOOOJIHCEHUS 0OPAZ0EAHUSL NO
MPHUKIIAHBIM UCIIOIb30BAHUEM MaTEeMaTUKU CNeyuanbHOCMsM, He C8A3AHHbIM C
NPUKTAOHBIM UCHOTIb30BAHUEM
Mamemamuxu
Onemernmot - OrnepupoBaTh Ha 6a30BOM YpOBHE - Onepuposamv® NOHAMUAMU.
meopuu MOHATHUSIMHU: KOHEYHOE MHOYKECTBO, DJIEMEHT KoHeyHoe MHOHCEeCmeo, S1eMenm
MHOCecmé | MHOXECTBA, IIOJIMHOXKECTBO, IIepeceueHue U MHOICECmEa, NOOMHOICECMBO,
u 00beIMHEHE MHOXKECTB, YHCJIOBBIE nepeceuenue u 0bvedurnenue
Mmamemamu | MHOXECTBA HA KOOPAMHATHOU TIPSIMOI, MHOICECE, YUCTIOBble MHONCECMBA HA
Y ecKoil OTpE30K, NHTEPBAI,; KOOPOUHAMHOU  NPSIMOU,  OMPe30K,
J102UKU - OIEpHpOBaTh Ha 0A30BOM ypOBHE uHmepasal, NONYUHMEPBAl,
IMOHATHUSIMH: YTBEPKICHUE, OTPUIaHHE NPOMENCYMOK C BbIKOJIOMOL MOYKOL,
YTBEP)KIAEHMS, HICTUHHBIE U JIOJKHBIE epagpuueckoe npeocmasienue
YTBEPIKJICHUS, IPHYHNHA, CIICACTBHE, YaCTHBIN MHOICECmE Ha KOOPOUHAMHOU
ciydaii 00IIero yTBep:KIeHHs, KOHTPIIPUMED; NAOCKOCMU;
- HaAxXOJHWTh EpECEUECHHE H O0bECIUHEHNE - onepuposams NOHAMUAMU.
JIByX MHOKECTB, IIPEACTaBICHHBIX ymeepcoeHue, OmpuyaHue ymeepic-
rpaduIeckr Ha YMCIOBOH MIPSMOI; Oenusi,  UCMUHHbIE U  JIOJCHbLE
- CTPOHWTH HA YHCIOBOU MPSIMOM VMBEPHCOEHUS, NpUYUHA, Cledcmsue,
IMOJMHOKECTBO YHCIIOBOI'0O MHOKECTBA, Yacmubiil cayyatl obue2o
3aJaHHOC MPOCTEHIINMU YCIIOBHAMU, VMBEPHCOEHUS, KOHMPNpUMeED;
- pacro3HaBaTh JIOKHBIE YTBEPIKICHIS, - nposepsime NPUHAOTIEIHCHOCHDb
OILLIMOKH DJIeMEHMA MHONCECMEBY;
B PACCYXKICHUSIX, B TOM YHUCJIE C - HAXo00Umo nepeceuenue u
HCIOJIb30BaHHEM KOHTPIPHMEPOB. 00veouHeHue MHOIHCeCms, 6 MOM YUcie
B noeceonesnoil scusnu u npu usyyeHuu npedcmaenenHvlx  epaguuecku Ha
Opy2ux npeomemos: YUCTI0BOU NPSAMOU U HA KOOPOUHAMHOU
- HCHOJIH30BaTh YHMCIOBLIE MHOKECTBA Ha NAOCKOCMU,
KOOPAWHATHOMN MPSMOU JIJIS OITUCAHUS - npoeooums JokazamenvHbvle
peabHBIX TIPOIIECCOB U SIBICHUI; paccyscoerus ons obocHosanus
- TPOBOIUTH JIOTHYECKHUE PACCYKICHUS B UCTMUHHOCIU YINBEPIHCOCHULL.
CUTYaIUsIX TTIOBCETHEBHOMN YKU3HH
B nosceonesnoii scusnu u npu uzyyenuu




opyeux npeomemos.
- UCNONIL3068AMD YUCI08bIE
MHOJCECMBA HA KOOPOUHAMHOU NPAMOLL
U HA KOOPOUHAMHOU NAOCKOCMU OISl

ONUCAHUSL  PeaNibHbIX — NPOYecco8 u
AGNeHUT;

- npoeoouUms odokazamenvhble
paccyscoenust 8 cumyayusix

NOBCEOHEBHOU  JICU3HU, NPU  peuleHuu
3a0ay u3 Opy2ux npeomemos

Yucna u
8bIPAdICCHUA

- OmnepupoBath Ha 0a30BOM ypOBHE
MOHATHSIMHU: LET0€ YKCIIO, METUMOCTE YHCET,
OOBIKHOBEHHAs Apo0b, JecATUYHAs ApoOb,
paloHaIbHOE YHCIIO, MPpUOIIKEHHOE
3HAUEHHE YKCIIa, YacTh, JOJS, OTHOIIEHHE,
[IPOLIEHT, IIOBBIIIEHWE U IOHM)KEHHE Ha
3aJaHHOE YHCJI0 MPOLIEHTOB, MAacIITao;

- omepupoBarh Ha 0a30BOM YpOBHE
TMOHATUSIMH: Jorapudm qucia,
TPHUTOHOMETPUYECKAs OKPYIKHOCTD, I'PaLyCHast
Mepa yria, BEIHYHMHA yIIia, 3aJaHHOr0 TOYKOM
Ha TPUTOHOMETPHUYECKON OKPYKHOCTH, CHHYC,

KOCHMHYC, TaHI'€¢HC MW KOTAHI'CHC YTJIOB,
UMCHOIIHNX ITPOHU3BOJIbHYIO BCIIMYNHY,
- BBITIIOJIHATH apHd)Me’TquCKPI €

JNCHCTBHS C IEIbIMA W  PAllHOHAIBHBIMU
YUCIIAMU;

- BBINOJHATH HECIIO)KHBIC
peoOpa3oBaHUsl  YMCIIOBBIX  BBIPAKEHH,
CoJIep KaIlUX CTCIIEHH YHUCes, MO0 KOPHH U3
quce, 00 Jorapu(mel drce;

- CpaBHMBATh pallMOHANGHBIE  YHCTIA
MEeXIy coboii;

- OIICHHBATh u CpaBHUBATH c
panoOHANPHBIMA YHCIaMH 3HAYEHHUS IIEIBIX
CTEeeHe  dYHCcell, KOpPHEHM HaTypalbHOU

CTCTICHH W3 YHCeN, JorapuMoB dHCEn B
MPOCTBIX CIyYasix;

- u300paxaTh TOYKAMH HAa 4YHCIOBOH
MPSIMOM TEITbIC M PAllMOHATBHBIC YUCIIA;

- u300paxaTh TOYKAMH HAa 4YHCIOBOH
NpSIMOM  [IENbIe  CTEMEeHH YhCel, KOPHU
HATYpaJbHOW CTEMEHU W3 YHCEN, JIOraph(MEbI
YHCell B MPOCTHIX CITydasix;

- BBINOIHATH HECTIOKHBIC
peoOpa3oBaHus TIEJTBIX u JIpoOHO-
palMOHATBHBIX OYKBEHHBIX BBIPAKCHHIA;

- BBIpOXaTh B MPOCTSHIINX CIydasX U3
PaBEHCTBA OJIHY MEPEMEHHYIO Yepe3 IPYyrue;

- BBIYHCIATH B  MPOCTBIX  CIIydyasix
3HAYCHUS YHCIIOBBIX " OYKBEHHBIX
BBIPOKEHHM, OCYIISCTBIISII ~ HEOOXOAUMBIE
MTOJICTAHOBKH U TIpeoOpa3oBaHus;

- m300paxkaTh CXEMaTHU4eCKd  Yyrod,
BEJIMYMHA KOTOPOTO BBEIPAXKEHA B Ipajlycax;

- OICHWBaTh 3HAKW CHHYCa, KOCHHYCAa,

- Ceoboono onepuposamo
nousmusMu.  yernoe uucio, Jenumocno
yucen, 00OvikHOgeHHas Jpobw, [lecsmuunas
llpobw, PayuoHaIbHoe yucro,
npubIUNCEHHOe 3HAYEeHUe YUCAd, YACMb,
llona, omunowenue, npoyenm, nogvlulerHue u
NOHUDICEHUe HA 3a0aHHOe YUCTIO NPOYEHMO8,
macumao;

- NpugoOuUmMb  npuMepvl  Hucer C
3a0aHHbIMU ceoticmeamu Jlenumocmiut;

- onepuposambv NOHAMUAMU.
goeapupm  wucia, mMpucoHoMempuyecKkads
OKPYICHOCMb, PAOUAHHAS U 2PAOYCHASL Mepa
yena, eenuduna yeund, 3a0aHH020 MoYKoU Ha
MPUSOHOMEMPULECKOU OKPYICHOCIU, CUHYC,
KOCUHYC, MAaH2eHC U KOMAHSEHC Y208,
UMEIOWUX NPOU3BOTILHYIO BEIUYUHY, YUCTA €
un,

- BbINOHAMD apughmemuueckue
eticmsus, couemas ycmuvle U NUCbMEHHbLE
npuemvl, NPUMEHSSL Npu HeobX0oUMOCHu
BbIYUCTIUMENbHbIE YCIPOUCMBA,

- Haxooumov 3HAYeHUs. KOPH3L
HAMYPAIbHOL ~ CMenenu,  CMeneHu  C
PAYUOHATBHBIM NOKA3amenem, Jo2apugma,
UCNOTIb3YSL npu Heobxooumocmu
BbIYUCTIUMENbHbIE YCIPOUCMBA,

- N0Jb308aMbCA OYEHKOU U NPUKUOKOLL
npU NPAKMUYecKUx pacuiemax;

- npogooumv no U3BBECMHBIM
dopmynam u npasunam npeoopaz08aHsl
OYKBEHHBIX — BbIPAJICEHU,  BKIIOYAIOUWUX
cmenenu, KOPHU, no2apughmol u
mpu2oHoMempuyecKkue QyHKYuu,

- HAXoOuUmMb 3HAYEHUS YUCIOBbIX U
OYKBEHHLIX — BBIPAJICEHUL,  OCYWECMEss
Heobxooumble NOOCMAaHOBKU u
npeobpazosanus;

- uz0bpaxcamv CxemamuyecKu yeoi,
BEIUYUHA KOMOPO2O BbIPAINCEHA 8 2Padycax
UL paouanax;,

- UCNONBb308aMb NPU  peuleHulu 3ad0ay
mabauynsle 3HAYeHUs
MPULOHOMEMPULECKUX (DYHKYULL Y208,

- GLINONIHAMb NEPesod GeNUHUHbL Yeld U3




TAaHI'CHCA, KOTAHT'CHCAa KOHKPCETHLIX YIJIOB.

B noeceoneenoii sicusnu u npu usyyenuu
Opyaux yueOHbIX NPeoMemos:

- BBIMOJHATH BHIYHCICHHUS TIPH PEIICHUH
3aj1a4 MPaKTHYECKOro XapaKkrepa;

- BBINMOIHATh TPAKTHYECKHE PACUEeThl C

HCIIOJIB30BaAHUEM opu HCOGXOI[I/IMOCTI/I
CIIPAaBOYHBIX MAaTCPUAJIOB U BBIYMCIIMTCIbHBIX
YCTPOMCTB;

= COOTHOCHTD pCaIbHEBIC BCIINYUHBI,
XapaKTePUCTUKH OOBEKTOB  OKPY)KAIOIIETO
MHpa C nx KOHKPCTHBIMHA YHCJIOBBIMHU
3HAYECHUSMU,

- HCHOJB30BaTh METOJIbl OKPYTJIECHUS,
NPUOIIKEHUST M TIPUKUAIKUA TPUH  PELICHUH
MPAKTUYECKUX 3aJ1a4 MOBCEIHEBHOMN KU3HU

PAOUAHHOU Mepbl 8 2PACYCHYIO U 0OPAMHO.

B nosceonesrnou ocuznu u npu uzyuenuu
Opyeux yueOHvIX npeomMemos:

- GLINOAHAMbL OCUCMEUs C YUCTOBLIMU

OaHHbIMU npu peweHuu 3a0au
NPAKMUYecKo20 Xapakmepa u 3a0ay U3
PAsIUYHBIX  0Oacmeli  3HAHUL, UCHOb3YS
npu Heobxooumocmu CnpasouHvle
MamepuaJivl u BLIMUCTIUMEILHBLE
yempoucmea,
OYeHUBamb,  CPAGHUBAMb U
UCNONIL306AMb NPU PEUEHUU NPAKMULECKUX
3a0ay  HUCLOBble  3HAYCHUSL  PeasbHbIX
BeNUYUH, KOHKpemHble YUCI08blE
Xapakmepucmuki 06beKmos OKpPYHCaroue2o
mupa

Ypasnuenus u
Hepagenc
mea

- Pemiars nuHelHBIE ypaBHEHUA U
HEpaBEHCTBA, KBAAPATHBIC YPABHEHUS;

- pemath JiorapupMHIeCKHe YPaBHEHHS
Buma log a (bx + ¢) = d u mupocreiimme
HepaBeHCcTBa BHa log a x < d;

- pemaTrh TMOKa3aTelbHbIE YpPaBHEHUS,
Buaa a”>*°= d (rme d MOXHO HpENCTaBUTH B
BHJIC CTETICHN C OCHOBaHUEM &) U IIPOCTEHIIIE
HepaBencTBa BHaa a* < d (rme d MoxHO
MPEJCTaBUTh B BUJE CTENEHU C OCHOBAHUEM
a);.

- NPUBOJIUTH  HECKOJIBKO  NPUMEPOB
KOpHEH MPOCTEHIIEro TPUTOHOMETPUIECKOTO
ypaBHEHUs BUAA: SIN X =@, COS X = a, tg X = a,

Ctg X = a, Tme a - TaOIMMYHOE 3HAYCHHE
COOTBETCTBYIOLLIEH TPUTOHOMETPUUECKOMN
(hyHKIIN.

B nosceonesnotl owcusnu u npu usyvenuu
opyaux npeomemos:

- COCTaBIIATh M pEIIaTh YpPaBHEHHS U
CHCTEMBl  ypaBHEHHH  TIpH  pEIICHUH
HECJIOKHBIX PAKTUYECKUX 3a7a4

- Pewamv payuonanvhvie, nokazamenbhvie
u qocapumuyeckue  YpasHeHus u
HepaseHcmsa, npocmetiwiue
UPPAYUOHATIbHBIE U  MPUSOHOMEMPULECKUE
VPABHEHUSl, HEPABCHCINGA U UX CUCEMDbL,

- UCNONBL306aMb  MEmOObl  PEUeHUs
VpaeHeHull. npugeoerue K 8UOY
«NPOU3BEOCHUE PABHO HYII0Y UTU «UACIMHOE
PABGHO HYTIO», 3AMEHA NEPEMEHHBIX,

- UCNONBL308AMb MEMOO UHMEPBANLO8 OIS
PeuleHust HepaseHCcms,

- UCNOAB308aMb 2paAPuUUecKull. Memoo O0s
NPUOTUNCEHHO20  PeWeHUs YPAGHEeHUll U

HepageHcms,

- uzobpascams HA MPUSOHOMEMPUYECKOU
OKDYIICHOCTU MHONCECTBO peutenutl
npocmeuux MPUSOHOMEMPULECKUX

VPasHeHUtli U HepaseHCms,

- GbINONHAMbL O0MOOpP KOpHEU YpasHeHull
U peueHull HepaseHCmes 6 COOMEenCcmeauu
c OONOJHUMENbHbIMU — YCIOBUAMU u
02PaHUYEeHUAMU.

B noeceonesnoii srcusnu u npu uzyueHuu
opyzux yueOHbIX nPpeomMemos:
- cocmasnsimb U peuiamv  YPAasHeHUs,
cucmemvl YpAGHEHUNl U HEPABEHCMBA Npu

peuterHuu 3a0ay opyaux VueOHbIX
npeomemos;

- UCNOIL3068AMb VPaeHeHus. u
HepaseHcmea ons ROCMPOeHUs. u
uccne0o8anus npocmeuuux
mMamemamuyeckux — Mooeneli  PeanbHbIX
cumyayuil Ui NPUKIAOHbIX 3a0ay;

- ymemb uHmepnpemuposamy
NONIVYEHHbINl  NpU  peueHuu  ypasHeHus,
HepaeeHCmea UNU  CUCTEMbL  pe3Vibmanmn,
OYeHUBamby e2o npasoonododue 8




KOHIMEKCme 3a0aHHOU PealbHOl cumyayuu
unu npuKkIaonol 3allavu

Dyukyuu

- OnepupoBaTh Ha 0a30BOM YypOBHE
MOHSITUSIMU: 3aBUCUMOCTh BEIMYUH, (DYHKIIHS,
apryMeHT ¥ 3HayeHue QyHKIuH, 00IacTh

ONIPENENCHUsT W  MHOXECTBO  3HA4YCHUU
dbyakuun, TpadHK 3aBHCHMOCTH, TrpadHK
(GyHKIMY, HYId (QYHKIAH, [POMEKYTKU

3HAKOIIOCTOAHCTBA, BO3paCTaHUEC Ha YHCJIOBOM

MPOMEXKYTKE, yObIBAHME HA  YHCJIOBOM
MPOMEXYTKE, HauOONbIIee W HaMMEHBIIEE
3HAUYCHUE (hyHKIHH Ha YUCIIOBOM
MPOMEXYTKE,  TMepuojudecKas  (QyHKIHS,
Hepuo;

- onepupoBaTh Ha 0a30BOM ypOBHE
IIOHATUSAMMU opsAaMast u o6paTHa51
OPONOPILIMOHAIBHOCTD JINHEIHAas,
KBaJpaTU4dHasi, nmoraprubMudecKas u
I10Ka3aTeabHas dhyHKIHH,

TPUTOHOMETPUYECKHE (DYHKIIMH;
- pacIio3HaBaTh Tpa(uKH dJIEMEHTapPHBIX

(byHKIHH: MPSIMOH u oOpaTHOU
MPONOPIIHOHAIILHOCTH, JINHEHHOM,
KBaJIpaTUYHOM, Jiorapu(HpMUIECKOM 51
MTOKa3aTebHON (byHKUIWH,

TPUTOHOMETPHUICCKUX (DYHKITHI;
- COOTHOCHTH TpaduKH DIEMEHTapHBIX

(byHKIMIH: MIPSIMOM H oOpaTHOMH
MIPOITOPIIMOHATIBLHOCTH, JINHEHHOM,
KBaJIpaTUIHOM, JIorapu(MHUIECKOMH u
IMOKa3aTeJIbHON (byHKIUH,
TPUTOHOMETPHIECKUX hyHKIIHHA c

(dhopMyaamMH, KOTOPEIMA OHU 3aJIaHbI;
- HaXOJUTh MO rpaduKy IPHOIMKEHHO
3HaYCHMS (PYHKIUHU B 3aJaHHBIX TOYKAX;

- onpeneniaTb 1o TpapuKy CBOMCTBa
byHKIMHN (mynu, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IIPOMEIKYTKH
MOHOTOHHOCTH, HAHOOJBIINE ¥ HAMMEHBIIIHE
3HAYEHUS U T.IL);

- CTPOUTHh OCKHU3 Trpaduka GYHKIHH,
YIOBJICTBOPSIOIIEH IPUBEACHHOMY HaOOpy
yciaoBui  (IPOMEXYTKH — Bo3pacTaHust  /
yOBIBaHMS, 3HAYECHHE (YHKIIMU B 3aJaHHOU
TOYKE, TOYKH SKCTPEMYMOB U T.11.).

B nosceonesnotl owcusnu u npu usyvenuu
Opyaux npeomemos:
- onpenensaTb MO TrpaduKaM CBOMCTBA

- Onepuposamo NOHAMUAMU:
3A6UCUMOCTND BEIUYUH, (DYHKYUS, APSYMEHM
U 3Havenue yukyuy, oo1acmb onpedeneHus
U MHOMCECME0 3HAYEHUNl (YHKYUU, 2pagux

3asucumocmu,  epaguk  pyHKkyuu,  HyIU
Gynryuu, NPOMENCYMKU
3HAKONOCMOSIHCMBA, — 803pACMAHUe  Ha
YUCIOBOM — npoMedicymKe, — yOvleaHue Ha
YUCTIOBOM  NpOMedCYmKe, Hauboivulee U
HaumeHbulee  3HAYeHUe  (PYHKyuu  Ha
YUCTIOBOM — NPOMENCYMKE,  NEePUOOUHecKas
@ynKyus, nepuood, uemuas U HeYEMHAsL
dyHxyuu;

- ONnepuposams NOHAMUAMU. NPAMASL U
0bpamHas NPONOPYUOHAILHOCb, IUHEUHAS,
K8aopamuynas, Jnocapugmuveckas u
noxazamenvHas ¢dynryuu,
mpu2oHoMempuyecKue QYHKyul,

- onpeoensimo 3HaAYeHue QYHKyuu no

SHAUEHUIO  apeyMenma Npu  PAasIudHbIX
cnocobax 3a0anust yHKyuu;

- cmpoums  2papuku  U3YHEHHDLIX
dynryuii;

- onucvleamv  no  epauxky u 8
npocmelwux — caywasx — no  gopmyne

noseoenue u CceouUcmea (PyHKyuil, HaAxXo0ums
no epauxy Gymkyuu Hauborvuiue U
HAUMEHbULUEC 3HAYCHUSL,

cmpoums  9CKU3 epaguxa  pynxyuu,
yooeremeopsiowell NnpuseoeHHomy HaAbopy
yenogui (npomedsicymxu
803paAcCmMaHus/yovi8anus, sHayeHue QyHKyuu
6 3a0aHHOU MOUKe, MOYKU IKCMPEeMyMOs,
acumMnmomsl, Hyau (YHKyuu u m.o.);

- pewiamb YpPAGHEHUs, Npocmenuiue
cucmembl YpAasHeHull, UCNOAb3YSL CEOUCMEA
@dyHryuil u ux epaguxos.

B nosceonesnoii scusnu u npu uzyuenuu
Opyaux yuebHbIX npeoMemos:

- onpedenamv no epaguxkam  u
UCNOMBL306AMb OISl Peulenust NPUKTIAOHBIX
3a0au CEOUCMBA DealbHbIX NPOYEccos U
3asucumocmelt (HauboIbUIUe U HAUMEHbUIUEe
BHAYEHUs, NPOMENCYMKU BO3PACMAHUS U
YObI8aAHUSL dynryuu, NPOMENCYMKU
3HAKONOCMOSHCMEA, ACUMNIMOMbL, NEPUOO U

pealbHbIX  IIPOIECCOB M 3aBUCHMOCTCH | m.n.);

(maubonpiie W HaWMEHBIIME 3HAYCHUS, - UHMepNpemuposamsv  C8OUCMBA 8
MIPOMEXKYTKH  BO3pAacTaHUS ©  YOBIBAHUS, | KOHMEKCMe KOHKDEMHOU  NpaKmuieckou
MIPOMEXKYTKH 3HAKOMIOCTOSHCTBA U T.11.); cumyayuu,

- HHTEPIIPETUPOBATH CBOMCTBA B - - onpedersmb  no  zpagpuxam
KOHTEKCTE KOHKPETHOU MIPAKTUYECKON | mpocmetiuiue Xapaxkmepucmuxu
CUTYaI1 nepuooutecKUx npoyeccos 8 buono2ul,




IKOHOMUKE, MY3bIKe, pAOUoCessu u op.
(amnaumyoa, nepuoo u m.n.)

Dnemenmot - OnepupoBaTh Ha 0a30BOM YypOBHE
Mamemamuye | TOHATUSIMH: MPOU3BOAHASA (PYHKIUH B TOUKE, - Onepuposampw NOHAMUSMU.
C K020 KacaTeabHas K rpaduky GbyHKIUH, | npou3gooHas GyHryuu 8 mouxe,
ananuza MPOU3BOAHAS (DYHKIUH; KacameavHas K epaguxy  pyuxyuu,
- OIpENENATh 3HA4YEHUE IIPOM3BOLHON | NPOU380OHAS hyHKYULUL,
(GyHKUMM B TOYKE [0  H300paKEHHUIO - BLIYUCTISIMD NPOU3800HYIO
KacaTeJIbHOM K rpaduKy, MPOBEACHHON B 3TOM | OOHOUNIEHA,  MHO2OUYNEHd,  KBAOPAMHO20
TOUKE; KOPHSI, NPOU3BOOHYIO CYMMbL (DYVHKYULL
- peliath  HeCIOXHbIe  3aJayd  Ha - BLIYUCTISIMD nPOU3800HbIE
[IPUMEHEHHE CBSA3H MEXAY IPOMEKYTKAMH | IJIEMEHMAPHLIX (BYHKYUL U UX KoOMOUHayuil,
MOHOTOHHOCTH M  TOYKaAMU JKCTPEMYMA | UCHOb3YSA CHPABOUHbBLE MANEPUATDL,
(hyHKINH, c OTHOM CTOPOHHBI, u - uccnedo8amy 8 NPOCMEUUUX CIy4asx
MTPOMEXYTKAMH 3HAKOITOCTOSTHCTBA U HYJISAMH | (DYHKYUU HA MOHOMOHHOCHb, HAXOOUMD
MIPOU3BOIHOM 3TOM (DYHKIUY - ¢ APYron Haubonbwie U  HAUMEHbUe  3HAYeHUs
B nosceonesnotl oscusnu u npu usyuenuu | QyHKyul, cmpoums epapuru MHOZOUIEHO8 U
opy2ux npeomemoas: npocmerux — pPayUoOHAIbHbIX  QYHKYU ¢
- MoNB3ysICh rpaduKaMH, CpPaBHUBATH | UCHOTIb30BAHUEM annapama
CKOPOCTH BO3pacTaHus (POCTa, IOBBLIMIEHUS, | MAMEMAMUYECKO20 AHATU3A.
VBEIMYEHUS W T.II.) WA CKOPOCTH yOBIBaHUS
(mageHus, CHVDKEHUS, YMCEHBIIICHWS M T.II.) B noesceonesnotl oicusnu u npu uzyyeHuu
BEIUYHMH B PeabHBIX MTPOIIECCaX; Jlpyeux yuebnuvix npeomemos:
- COOTHOCHTH rpauKH peabHBIX - pewamov npuKkiaoHvle 3a0a4u U3
IIPOILIECCOB U 3aBUCUMOCTEH ¢ X buonocuu, Gu3UKU, XUMULU, IKOHOMUKU U
OIMKMCAHUSAMH, BKITIOUYAIOIMMU Opyeux npeomMemos, Ces3aHHble C
XapaKTEPUCTUKUA CKOPOCTH U3MEHCHUS UCCTeO08aAHUEM XAPAKINEPUCUK
(6BICTPBIH POCT, TUTABHOE TOHIKEHUE | T.11.); PeanvbHuIX NPOYeCcco8, HAX0NCOeHUeM
- HCIOJb30BaTh rpaduKu peabHbIX HAUOOILUUX U HAUMEHBULUX 3HAYEHUTL,
MPOLIECCOB  JIJIL  PCIICHHS  HECIOXKHBIX CKOPOCMU U YCKOPEHUSL U M. 1.,
MPUKIAIHBIX 3a7ad, B TOM YHCJIEC OMPEHCsisi UHmMeEPNPemupo8amn NOTYYEHHbIE
110 rpaduKy CKOPOCTh X0a Ipolecca pe3yibmamol
Cmamucmux | - OtnepupoBath Ha 0a30BOM YPOBHE - Umemb npeocmasnenue 0 OUCKPEMHbIX
a u meopus OCHOBHBIMHU OMHUCATEIHLHBIMHU U HenpepuleHbIX CAVHAUHbIX GEIUHUHAX U
eéepoamuocme XapaKTEepUCTUKaMH YHCIIOBOTO Habopa: pacnpeoenenusix, 0 He3a8UCUMOCMU
I, 102uKa u cpemHee apudMeTHIecKoe, MearaHa, CIYHAUHBIX GEIUYUH,
Komounamop HanOOJIbITICE M HAMMEHBIIICE 3HAUCHUS; - uMemb npeocmasienue 0
U Ka - omepupoBaTh Ha 0a30BOM YPOBHE MAMEMAMUYECKOM ONCUOAHUU U OUCNEPCUU

MTOHATUSAMH: YaCTOTa M BEPOATHOCTH COOBITHS,
CIy4alHBIA BBIOOD, OIBITEI C
PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMHA
COOBITUSAMU;

- BBIYHCIATH BEPOSATHOCTH COOBITHH Ha
OCHOBE TTOJICUETa YHCIIa HCXO/IOB.

B noeceonesnoii srcusnu u npu uzyyenuu
Opy2ux npeomemos:

- OIICHUBATh M CPABHUBATH B IPOCTHIX
CITy4asix BEPOSTHOCTH COOBITHII B peasIbHOM
KH3HU;

- YUTaTh, CONOCTABIIATh, CPAaBHUBATH,
HWHTEPIPETUPOBATH B IIPOCTHIX CITydasix
peaJibHbIE JaHHBIE, IPECTABICHHBIE B BUE
TabMHL, AMarpaMM, rpaduKoB

CHLYYAIHBIX BETUYUH,

- UMemb npeocmasieHue 0 HOPMAlIbHOM
pacnpedeneHuu U npuMepax HOPMAIbHO
pacnpeoeseHHbIX CIYYAUHBIX GeTUYUH,

- HOHUMAMb CYMb 3AKOHA DONLUUX YUCeN
U 6blOOPOYHO20  MemoOd  U3MepeHUs
eeposamuHocmel;

- umembv npedcmaeienie 00 YCi08HOU
8EPOSIMHOCIU U O NOJHOU 8ePOSMHOCTU,
NPUMEHAMb UX 8 pelleHUulU 3a0al;

- UMemb npedCcmagiienue O BANCHbIX
YACMHBIX 8UOAX PACHpeOeNeHUll U
NPUMEHAMb UX 8 pelleHUulU 3a0al;

- UMemb npedcmagieHue 0 Koppeusiyuu
CTYYAUHBIX 6ETUYUH, O TUHEUHOU pecpeccul.

B nosceonesnoil srcusHu u npu usyyeHuu
opyaux npeomemos.




- GLIYUCTAMD UTU OYCHUBAMb
BEPOSIMHOCIU COOBIMULL 8 PEATIbHOU HCUSHU,

- 8blOUPamb NOOX00sUUe Memoobl
npeocmaesienus u 00pabomxu OaHHbIX,

- YyMemb peulams HeclodNCHble 3a0adiu
HA NpUMEHeHUe 3aKOHA OONbUUX YUcel 6
coyuono2ui, cmpaxoeanuu,
30pasooxXpanenil, obecneyenuu
6e30nacHocmu HACenNeHuUs. 6 YpPe3BblHaiHbIX
CUMYAYUsX.

Texcmoesbvie
3a0auu

- Pemath Heclno)XKHBIE TEKCTOBBIE 3aJla4yu
pa3HbIX THUIIOB;

aHaJIM3UPOBATh YCIIOBUE 3aJ1a4M,
MIPUHEOOXOJUMOCTH  CTPOMTH I €€
pelIeHUs] MaTEMaTUYECKYIO MOJIEIIb;
IMMOHUMATh M WCIOJB30BaTh [JIsI PEIICHUS
3agaun MHMOPMAIHMIO, IPEACTABICHHYIO B
BHUJEC TEKCTOBOM M CHMBOJBHOM 3allHCH,

cxeM, Tabmmi, auarpammM, —TpaduKoB,
PHUCYHKOB;

- JIeHCTBOBAaTh 1o aITrOpUTMY,
COJIEpIKallEMYCsl B YCJIOBUU 3aa4H;

- HCIOJIB30BaTh JIOTHYECKH e

pacCyXIeHHs TPU PEIICHUH 3a/1auu;

- paborarh ¢ M3OBITOYHBIMHU YCIOBHIMH,
BBIOMpass W3 Bce HH(DOpMaLWH, NaHHBIE,
HEOOXOAUMBIE TSI PEIICHHUS 3aauu;

- OCYIIECTBIATh HECIOKHBIA  Tepedop
BO3MOXHBIX pEIIEHUH, BBEIOWpas W3 HHUX
ONITHMAJTFHOE 1o KPUTEPHUIM,

c(OpPMYIUPOBAHHBIM B YCIIOBUU;

- aHANM3WpOBaTh M HMHTEPIPETHPOBATH
MOJyYEHHbBIC PEIICHUS B KOHTEKCTE YCIIOBUSI
3a/a4m, BBIOWPATH pelieHus, HE
MPOTHBOPEYAIINE KOHTEKCTY;

- pemiath 3aJadd Ha pacuer CTOUMOCTH
MOKYTIOK, YCITYT, MOE3/I0K U T.II.;

- peuiath HECIOXHBIC 3a]auH, CBSI3aHHBIC
C JIOJICBBIM y4acTHEM BO BIaJeHUH (HUPMOH,
MPEANPUITAEM, HETBUKUMOCTbIO;

- pemiaTth 3aJa4dl Ha MPOCTBIC MPOIECHTHI
(cucteMbl  CKMAOK, KOMHCCHH) H  Ha
BBIUMCIICHHE  CIIOKHBIX  TIPOICHTOB B
pPa3MYHBIX CXeMaX BKJIAJOB, KPEIUTOB W
UTIOTEK;

- permiath MPaKTUYECKHE 3aa4u,
TPeOYIOIINE UCTIONTB30BAHMS OTPULIATEIBHBIX
YuCcell: Ha OMpeNelicHHe TeMITepaTypbl, Ha
orpesieTieHr e MOJI0KEHUST HA BPEMEHHOW OCH
(mo Hamieil spbl M TMOCTE), HAa JBUXKCHUEC
JMEHESKHBIX CpeACTB (MpUXo/pacxom), Ha
OIIpEIEeNICHNE TITyONHBI/BBICOTHI U T.IL.;

- HWCIONBb30BaTh TOHATHE MacmiTaba st
HaxXO0XJICHUS PAaCcCTOSHUHN W JUIMH Ha Kaprax,
IJJaHAX MECTHOCTH, IUIaHAaX MOMEIIECHUH,
BBIKPOHKAax, TpU paboTe Ha KOMIIBIOTEPE U

- Pewams 3a0auu pasHvlx munos, 6 mom
yuce 3a0a4 NOSbIUEHHOU MPYOHOCINU,

- eblOuUpamv  ONMUMATbHBIL — Memoo
peuterus 3a0au, pacemampueas
PasnudHble Memoobl;

- cmpoumb MOOelb peuieHus 3a0ayl,
npoBoOUMb 00KA3AMENbHbIE PACCYHCOCHUSL,

- pewiamo 3a0aqu, mpebdyouue nepebopa
BAPUAHMOS, NPOBEPKU  VCI08UL, 6blOOPA
ONMUMATILHO20 Pe3yIbmama,

- QHAIU3UPOBAMb U UHMEPRPEMUpPo8antv
pe3yibmamvl 6  KOHMEKCme  YCl08Us.
3a0ayu, eblOUpamo peuilenus, He
npomusopeyauue KOHMeKCmy,

- nepesooumv NpU peuleHuu 3a0ayu
ungopmayuro uz 00HoU popmel 6 Opyeyio,
UCNONBL3YSL NPpU  HEO0OXO0OUMOCMU  CXeMbl,
mabdauysl, epapuxu, ouazpammol;

B noesceonesnotl sicusnu u npu usyuenuu
Opyaux npeomemos:

- pewiamb Hpakmuyeckue 3a0auu u
3a0auu u3 opyeux npeomemos




T.II.

B nosceonesnoii orcusnu u npu usyyenuu
opyaux npeomemos:

- pemiath  HECJOKHBIC
3a1a4d, BO3HHUKAIONIME B
MOBCEIHEBHOM KU3HH.

HIPaKTUYICCKUEC
CUTyaluiax

T'eomempusn

- OmnepupoBath Ha 0a30BOM ypOBHE
INOHATHAMMU: TOYKaA, IIpsAMas, IIJIOCKOCTH B
IIPOCTPAHCTBE, rapajienbHOCTh u
MEPIIEHIUKYJIAPHOCTD MPSIMBIX U IIIOCKOCTEH;

- pacio3HaBaThb OCHOBHBIC BU/bI
MHOT'OIPaHHUKOB (mpusma, ApaMu/Ia,
PSMOYTOIBHBIN Tapajuieenunesn, Kyo);

- u300pakaTh W3ydaeMble (QUTYPhl OT PYyKH
n C INIPHUMCHCHUEM HpOCTLIX '—IepTe)I(HBIX
UHCTPYMEHTOB;

- JenaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHCYHKOB TIPOCTBIX OOBEMHBIX (GUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

- U3BJIEKATh HHPOPMAIHIO 0
IPOCTPAHCTBECHHBIX TCOMCTPUYICCKUX
(urypax, mpencTaBIeHHYI0 Ha dYepTeXax Hu
PHUCYHKaX;

- mpuMeHsITh Teopemy Iludaropa mpu
BBIYHMCICHUH DJIEMEHTOB CTEPEOMETPUUYCCKHUX
¢uryp;

- HaXOIUTh 00bEeMBI u ILJIOIIA, T

MOBEPXHOCTEN MPOCTEUIIINX MHOIOIPAaHHUKOB
¢ IpuMeHEHHEM (DOpPMYT;

- pacrio3HaBaTh OCHOBHBIC  BHIBI  Tel
BparieHus (KoHyc, IIAHP, cdepa U map);

- HaXOIUTh 00BEMBI u TITOTIA
MMOBEPXHOCTEN IMPOCTEUIITNX MHOIOI'PAaHHUKOB
Y TeJ BpallleHwsI ¢ TpUMeHeHneM (opMyI.

B noseceonesnoii sorcusnu u npu usyyeHuu
Opy2ux npeomemos:

- COOTHOCHTH aOCTpaKTHbBIE
TEOMETPUICCKUE TTOHATHS B (PAKTHI C
peaTbHBIMH KU3HEHHBIMH 00BEKTaMHU 1
CUTYaIUsIMU;

- HCIIOJh30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX TEOMETPHUECCKUX (PUTYD
JUTS PELISHHS TUTIOBBIX 33124 MTPAKTHIECKOT0
COJIepKaHUS;

- COOTHOCHUTH IUIOIIAIV TIOBEPXHOCTEN Tell
OJIMHAKOBOH (hOPMBI PA3IIMYHOTO pa3Mepa;

- COOTHOCHUTBH OOBEMBI COCY/IOB
OJTMHAKOBOH (hOPMBI PA3IMYHOTO pa3Mepa;

- OIICHHMBATh (hOPMY MPABHIIEHOTO
MHOT'OI'paHHHKA TI0CJIE CITHIIOB, CPE30B H
T.11. (OIPENENATh KOJIMYECTBO BEPIIHH,
pebep u rpaHeil MoNTy4eHHBIX

- Onepuposamv  NOHAMUAMU:  MOYKA,
npsmas, NA0CKOCMb 6 NPOCMpPAaHcmee,
napaniebHoCme u
NEPREHOUKYIAPHOCID npAMbLX u
niockocmell,

- npuMmensms OJIsl peuleHus 3a0ay
2eomempuyeckue gaxmol, eciu Yeio8us
NPUMEHEHUS 3A0AHbL 8 IBHOU (hopme;

- peuamnv 3a0ayu Ha HaAX0HCOeHUe
2eOMEMPUYECKUX eIULUH NO 00paA3YaAM UU
anzopummam,

- denambv (8bIHOCHbBIE) NIOCKUE YePMEHCU
U3 PUCYHKO8 00beMHbIX (pucyp, 6 mom uucie
pucosamo 6U0 ceepxy, COOKY, CIpoums
ceuenss MHO202PAHHUKOB,

- U36IEKAMb, UHMEPNPEMUPOBAMbs U
npeobpazosvieams uHpopmayuio o
2eomempuyeckux Qu2ypax,

NPeOCmABIeHHYIO HA YePMENCax,

- NPUMEHAMb 2eoMempuyecKue Gaxmol Ois
peuterus 3a0a4, 8 MoM Yucie
npeononazaruwux HeckoiIbKo Wazos
peutenus;

- ONUCHIBAMb E3AUMHOE PACNOONCEHUE
NPAMBIX U HIOCKOCMEU 8 NPOCMPAHCMEE;

- hopmynuposams cEOLUCMBA U NPUHAKU
Queyp;

- QOKA3bIBAMb 2COMEMPUYECKUE
VMBEPHCOCHUS;

- gadems CMaHOaApmHoU Kiaccugpuxayuet
NPOCMPAHCMBEHHBIX huzyp (nupamuobl,
npusMbsl, napaiienenuneost);

- HAX00UmMb 00BeMbl U NIOUWAOU
NnoBepxHocmell 20 MempuyecKux mejl ¢
npuUMeHeHuem popmyi,

- GBIMUCTIAMD PACCMOSIHUSL U YeTbl 8
npocmpancmee.

B nosceonesnoii sorcuznu u npu uzyyenuu
opyaux npeomemos.

- UCNOIL308AMb CEOLICEBA
2eomempuyeckux gueyp 0Jisi pewienus 3a0ay
NPAKMUYECK020 XapaKkmepa u 3a0ay u3
opyaux obnacmeti 3HaHUll
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MHOTOTPaHHHKOB)
Bexmopot u - OnepupoBaTh Ha 6a30BOM YPOBHE - Onepuposamsv NOHAMUAMU OeKAPMOGbL
KoOpOuHamul MTOHSITUEM JICKAPTOBBI KOOPIMHATHI B KOOPOUHAmbl 8 NPOCMPAHCMEE, 8EKMOP,
6 MIPOCTPAHCTRE; MOOYJIb 6eKMOPA, PABEHCMBO 8EKMOPO8,
npocmpancm | -  HaXOOUTb KOOPAMHATHI BEPIIMH Ky0a U KOOPOUHAMbL BEKMOPA, Y20]L MENCOY
ge MPSMOYTOJILHOT'O MapaJlieyIeuIeaa BEKMOPAMU, CKATAPHOE NPOU3BEOCHUE
BEKMOPOB, KOJIUHEAPHBLE EKTNODbL,
- HAXO0OUMb PACCMOSIHUE MENCOY 08V M3
MOYKAMU, CYMMY 8EKMOPO8 U NPOU36eOeHUe
BEKMOPA HA HUCTIO, Y20 MENCOY BeKMOPaMU,
CKANISIPHOE NPOU3BEOCHUE, PACKIAObIEAMb
BEKMOP NO 08YM HEKOJIUHEAPHBIM
BEKMOPAM,
- 3a0a6amv NIOCKOCMb YPASHEHUECM 6
0exkapmosoil cucmeme KOOpOUHAMm,
- peuiamv npocmeniuiue 3a0a4u 66e0eHUeM
8EKMOPHO20 ba3uUca
Memoowt - IlpuMeHSTh U3BECTHBIC METOIBI ITPH - Hcnoavzoeamb 0cHo6HbIE MEMOObL
Mamemamux peIIEHUH CTaHAAPTHBIX MaTEMAaTHYECKUX dokaszamenbcmea, npo8ooUmb
u 3a/ay; 00KaA3amMenbCmeo U GbINOJHAMb
- 3aMedaTh U XapaKTepH30BaTh onposepicenue;
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B - NPUMEHSIMb OCHOBHBIE MEMOObL PEULCHUSL
OKPYIKaIOIIEeH 1eHCTBUTEIBHOCTH; MaAMemMamu4eckux 3a0au;
- [PUBOIUTH MPUMEPBl MATEMATHUYCCKUX - HA OCHO8E MAMEMAMUYECKUX
3aKOHOMEPHOCTEH B IIPUPOE, B TOM 3AKOHOMEPHOCMEl 8 NPUPOOe
YHUCIIC XapaKTEPU3YIOIIUX KPacoTy U Xapaxmepuzoeamv Kpacomy u
COBEPILIEHCTBO OKPYKAIOIIETO MUPa U COBEPULEHCMBO OKPYIHCAIOULe20 MUPA U
MPOU3BEICHHUI HCKYCCTBA npPoU368e0eHUll UCKYCCMEA;

Conep:xanne yueOHOro npeamera

Monyib: «ArJjiedpa u Ha4YaJIa MAaTEMATHYECKOT0 AHAJIU32»

Beoonoe noemopenue (4 u)

OyHkuuu. TpUrOHOMETpPUUYECKHE YpPaBHEHUS W METO/IBI
dbopmynel. [IpousBoaHas U ee IpUMEHEHHE.

pemieHus. TpuroHomeTpuveckue

Cmenenu u kopuu. Cmenennwvie pynxkyuu (154)
[TonsiTne KOpHsS N-0il cTemeHW U3 JAEHUCTBUTENBbHOTO uucina. OyHkuuu Y= 00 , UX CBOWCTBA H

rpaduku. CoiicTBa KOpHsS N-0i1 cremenu. [IpeoOpasoBaHue BBIPAKEHHUN, COACPIKAIIUX PATUKAIBI.
OO6o006mmenrue mNOHATHUA O TMoKazarene creneHu. CreneHHble (YHKIMM, HUX CBOWCTBA M TI'paduUKH.
HuddepenunpoBanue u HHTErpupoBaHue. M3pieueHnne KOpHs n-ii CTENEHH.

Iloxkazamenvnan u nozapugpmuyueckan gpynxkyuu (224)
[TokazarenpHas ¢yHKuusA, e€ cBoiicTBa U rpaduk. [lokazaTenbHble ypaBHEHHS U HEPaBEHCTBA.

[Tonstue norapudma. Jlorapupmuueckas ¢ynkuus, e€ coiictBa u rpadpux. CpoiicTBa JorapupmosB.
Jlorapupmuueckue  ypaBHEHHs U JuddepennnpoBanue  MokasaTeabHOH U
norapupmMuueckoil GyHKIMH.

Ilepeoobpaznas u unmezpan (74)
[TepBooOpa3nas. Heompenenennslii uHTerpan. OnpeneneHHbI WHTErpai, €ro BBIYHCICHUE U

HCPaBCHCTBA.

cBoiicTBa. Beruncnenue miomaneit miuockux ¢uryp. [Ipumepsl npuMeneHus nHTErpasia B (PU3HKe.

dnemenmopl KOMOUHAMOPUKU, CMIAMUCIMUKU U meopuu eepoamuocmeit (4u)
11



BepositHocTe ¥ reomerpus. HesaBucumble MOBTOPEHUS HWCHBITAHUNA C ABYMS HCXOJaMHU.
Craructuueckue Metoapl 00padotku nHpopmanuu. ['ayccoBa KpuBast. 3aKOH OOJBIINX YHCET.

Ypaeuenus u nepasencmea. Cucmemot ypasnenuii u nepagercme (17u)
PaBHOCMIIBHOCTE ypaBHeHUH. OOmUE METONbI pPEHICHHs ypaBHCHHH. YpaBHEHHE C MOIYJSMHU.

Uppanmonansusie ypaBHeHUsA. J{0Ka3aTeIbCTBO HEPABEHCTB. PerlieHHe palMOHATbHBIX HEPaBEHCTB C
onHoil mnepemeHHoW. HepaBenctBa ¢ MoxynsiMu. HMppauvoHalbHbIE HEpPABEHCTBA. YPaBHEHUS U
HEPaBEHCTBA C IBYMs repeMeHHbIMUA. CHCTEMBbI ypaBHEHUH. 3a1a4M C MapaMeTPaMHU.

Ilosmopenue u cucmemamusayus y4eOH020 Mamepuaia Kypca an2eopol U HAUai1 MamemamuiecKo2o
ananusa 11 knacca (16u)
T'ooosasn npomescymounas ammecmayus (1 yac)

Crenenu u kopHu. CTeneHHas, MoKa3aTelibHas u JiorapudMuueckast GyHKLMKU. MepBoobpasHasa U MHTerpan.

YpaBHeHUA, HEPaBEHCTBA, CUCTEMbI YPAaBHEHWUI U HEPABEHCTB.
Mooyns «I'eomempusny

Hununop, konyc, wap (13u4)
Chepa u map. BzaumHoe pacnosioxenue cdepsl U TUIOCKocTH. KacaTenbHass TUIOCKOCTb.

MHororpaHHuKy, BOMCAaHHbIE B cpepy. MHOrorpaHHUKH, onucaHHble okoJio chepsl. Llunnuap, koHyC.
[ToBopot. ®uryps! BpamieHus. Briincannsle n onucanHbple TUIMHAPHBL. CedeHns HUINHAPA TUIOCKOCTBIO.
Onnunc. Brnvcannsle n onucaHHble KOHYChl. KoHmdeckue ceueHus. CUMMETpHUsl NMPOCTPAHCTBEHHBIX
¢buryp (ueHTpanbHas, oceBasi, 3epKaibHasi). J[BKEHHE MPOCTPAHCTBA, BUABI IBUKEHHH. DJIEMEHTbI
CUMMETPUH MHOTOTPAaHHUKOB U KPYyIJIbIX Tell. [IpuMepsl CHMMETpHUH B OKPYKAKOIIEM MUPE.

Oobvembt men (15u)
O6béM u ero cpoiictBa. [lpunmun Kapambepu. @opmynsl o0béMa mapawienenumneaa, Mpyu3Mbl,

nupamubl. DopMyiel 00bEMa IUIMHAPA, KOHYCa, mapa u ero yacrteil. OTHomeHne o0bEMOB MOJ0OHBIX
ten. [lnomanas moBepxHOCTH MHOTOTrpaHHUKa. DopMynbl IUIOMIAM MOBEPXHOCTH IMJIMHApA, KOHYca,
apa 1 ero 4yactei.

Bexmoput 6 npocmpancmee (6u)
[IpsmoyronpHas cucTeMa KOOpAMHAT B MpOCTpaHCTBE. BekTtopel B mpocTtpaHcTBe. PaBeHCTBO

BCKTOPOB. CnosxeHue BCKTOPOB MW YMHOXCHHE BCKTOpa Ha YHUCIO. Vron MCXKAY BCEKTOpaMHu.
KOJ'IJ'II/IHeapHBIe M KOMILIaHAPHBIC BEKTOPHI.

Memoo koopounam 6 npocmpancmee (114)
Koopnunatsl cepenunbl oTpeska. Dopmyna paccTOSHUS MEXKIy IBYMs TOYKaMU. YpaBHEHHE

cheprl. Koopaunatel BekTopa. [lyinHa Bekropa. CkansipHOe NHpPOU3BEICHHE BEKTOPOB. YpaBHEHHE
IJIOCKOCTH B MPOCTPAHCTBE. Y paBHEHHUE MPSMO B IPOCTPAHCTBE.

Iloemopenue u cucmemamu3zayus yuednoz2o mamepuana Kypca ceomempuu 11 knacca (74)
Pemenune 3amay Ha BBIYMCIIEHWE M JIOKA3aTEIBCTBO C HCIOJB30BaHUEM H3YYEHHBIX (GOpMynT U

CBOMCTB.
T'ooosasa npomesicymounas ammecmauus. Iloosedenue umozos. (1 u.)
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TemaTu4yeckoe IVIAHUPOBAHUE

Ne HasBanue pasnena, TeMsl

Oo1mee
KOJI-BO
4acoB

B ToM uucne:

Ypoku

KOHTPOJIbHBIC

paboThI

3auér

Moayab «Adredpa 1 Ha4YaJIa MATEMAaTHYECKOI0 AHAJIHU32)

1 BBoaHoe moBTOpeHue

6

5

BBonHoe noBTopenue kypca marematuka 10 kiacc

5

5

BBonHas koHTpoJsibHas paboTa

1

2 | Cmenenu u kopuu. Cmenennsie ynKyuu

18

17

§ 4. IloHsiTve KOpHS M-I CTENEHU U3 JEHCTBUTENILHOIO Yncia

§ 5. dynkimy BUAA y= /X, UX CBOHCTBA U TPaUKH

§ 6. CBOMCTBA KOpHS -1 CTENIEHU

§ 7. IlpeoOpazoBanmne BIpKEHUMN, COACPKAIINX PAJTUKAITBI

Koumponvnas paboma no meme « Cmenenu u Kopuu

= W W w N

§ 8. [lonsTre creneHu ¢ JHOOBIM pallMOHATIBHBIM
MIOKa3aTeseM

N

§ 9. Crenennbie GyHKIIUU, UX CBOMCTBA U rpaduKu

§ 10. M3BnevyeHne KOpHEW U3 KOMIUIEKCHBIX YMCEN

IIposepounas paboma no meme « Cmenennvle hynkyuuy

3 | Illokazamenvuan u nocapugpmuueckas pynkyuu

29

26

8§ 11. INoka3aTtenpHas pyHKIMS, €€ CBONCTBA U rpaduk

§ 12. IlokazaTenbHble YpaBHEHUS

§ 13. IlokazarenbHble HEPABEHCTBA

Koumponvnas paboma no meme «llokasamenvrasn (yHKyus.
Tloxazamenvuvie ypagHeHUs U HEPABEHCBAY

§ 14. lMonsarue norapudma

8 15. Jlorapudmuueckas GyHKIUS, €€ CBOWCTBA U rpaduK

8§ 16. Croiictsa norapudmMoB

KontponbHas pabora no teme: «CBOHCTBaA JIOrapruQMoB.

8 17. Jlorapupmuyeckue ypaBHEHHs

8 18. JlorapudpMuyeckue HEpaBEHCTBA

Konmponvnasa paboma no umoeam 1 nonyeoous.

8 19. Tuddepeniposanue MoKasaTenIbHON U JTOrapupMUIECKOit

(hyHKIMI

4 | Ilepsoobpasnas u unmezpan

13




8 20. IMepBoobpa3Has 1 HEONPEIETEHHBIN HHTErPal
8§ 21. Onpenenennblii HHTErpa 3
Konmponvnas paboma no meme «Ilepsoobpasnas u unmepany
5 Dnemenmovl KOMOUHAMOPUKU, CHAMUCHUKU U 9 9
meopuu éepossmHocmeil
§ 22. BepOosTHOCTB U T€OMETPHS 2
8§ 23. HesaBucuMbIE TIOBTOPEHUS MCTIBITAHKH C JIBYMSI HCXOJAMH 3
8§ 24. Cratuctnueckue MeTo b1 06paboTKK MH(GOpMAUH 2
8§ 25. l'ayccosa kpuBas. 3aKOH GOJNBIINX YUCE 2
5 Ypasnenus u nepasencmea. Cucmemsl ypasnenuit u 20 18
HepaseHcme
8§ 26. PaBHOCHJILHOCTE YpaBHEHHIH 1
8§ 27. O6umMe METOBI PEIIEHNST yPABHEHH 3
8 27. PaBHOCHJILHOCTE HEPABEHCTB 2
8 28. YpaBHeHMs M HEPABEHCTBA C MOMY/IAMHU 2
8§ 29. UppaunoHanbHble YPaBHCHHS U HEPABEHCTBA 2
8 30. YpaBHEHHMS M HEPABEHCTBA C IBYMS [IEPEMEHHBIMH 2
8 31. Jloka3aTenbsCTBO HEPABEHCTB )
8 32. Cucrembl ypaBHEHUIH 4
Konmponvnas paboma no meme «Ypaenenus, nepasencmea u ux
cucmemoly
8 33. 3agauu ¢ mapamerpamMu 2
Ioemopenue u cucmemamusayua yueornozo mamepuana
7 | Kypca anzeoper u nauan mamemamuueckozo ananuza 11 13 13
Kiacca
uroro:| 102 94
Mooynws «I'eomempusn»

8 | Quaunop, konyc, wap 13 11 1
Humuaap. 3 3
Komnyc. 3 2
Cdepa. 5 5
0606mmenue no teme «{ununaap, konyce, map» 3adér. 1 1
KonTtponsnas pabora no teme «{ununnp, koHyc, map» 1

9 | O6vémovr men 15 13 1
O0beM MPSIMOYTOJIBHOTO TIapasuIeTenue 1a. 2 2
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O6beM npsIMOY TPU3MBI U IIITUHIPA 3
O0beM HAKIIOHHOHW MPU3MBI, TUPAMUIBI U KOHYCA 4 4
O06bem mapa ¥ miona s chepol 4 4
O606m1eHne o TeMe «OOBEMBI TEIl BpalleHus». 3a4ET 1 1
Konmponvnas paboma no meme «Obvemvt meny 1 1
10 | Bexmoput 6 npocmpancmee 6 5 1
[TonsiTue BeKTOpa B MPOCTPAHCTBE. 1 1
CrnoxxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPOB. ? 2
KomnuianapHbie BEKTOPBI. 2 2
KontponpHas padota o teme "BekTopbl B mpocTpaHcTBe" 1
1 1
11 | Memoo koopounam é npocmparncmee 11 9
KoopauHaTsl TOUKH U KOOPAWHATHI BEKTOPA. 3 1
CkasipHO€ MPOU3BEJICHHE BEKTOPOB 4 4
JIBoxeHus1. 2 2
O600menue mo Teme «MeToa KOOpAWHAT B IPOCTPAHCTBEY. 1
3auér 1
Koumponvnas paboma no meme «Cxkansapnoe npouzgeoerue 1 1
8EKMOPO8 8 Npocmpancmee. J[8udicenusy
12 ITosmopenue u cucmemamu3zayus y4eonozo mamepuana 5
Kypca zeomempuu 11 knacca
Pemenue 3agau no teme « L {unuuap, KoHyc, map» 2
Pemenne 3agaq mo teme «O0BEMBI» 2
Pemienue 3aa4d o teme «MeToJi KOOPAMHAT B POCTPAHCTBEY 2
HTOro: 51 44 4 3
[loBTOpEeHMe U crcTeMaTH3aNMsI 3HAHUH YIeOHOT0 MaTepraa
13 14 14 -
3a kypc Mmatemaruku 10-11 xmaccer. [lonroroeka k 'HA.
1 [ConoBast MPOMEKYTOYHAS aTTECTALS 10 UTOraM Kypca 3 1 2
«Marematuka» 11 knacc. [lonBenenue uToros.
HUTOI'O: 170 153 14 3
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KanenaapHo-teMaTuyeckoe IJIAaHUPOBaHHE Y4eOHOIO MpeaMera

«Marematuka» 11 kiaacce

Hcnonp3yemblil yaeOHO-METOIMYECKUNA KOMILIEKT:

MaremaTrka: anredpa ¥ Hadala MaTeMaTHYECKOTO aHalW3a, reoMeTpus. AnreOpa u Havaja
MaTeMaTH4ecKoro aHanmsa. 11 kimacc. YueOHuK 1isi 00meoOpa3oBaTeNbHBIX OpraHn3annii (0a30BbIid 1
yryoneHHbId ypoBHH). B 2 wacTsax; mox pen. A.I'. Mopakosuya. - M.: Muemo3suna, 2020:

- MaremaTuka: anrebpa ¥ Hadajla MaTeMaTHYECKOro aHanmsa, reomerpus. ['eomerpms. 10-11
KJIacChl. YUEeOHUK JyIs 00meo0pa3oBaTelIbHBIX OpraHu3aiuii: 6a30BbIil u yriayonennsiii yposau / JI.C.
AranacsH. - M.: [Ipocsemenue, 2020

Ne m\ir [ara npoBeneHus
Tema paznena u ypoka
ypoxa ITo nnany | dakTuyecku

1. [ToBTOpEHne. MHOTOTpaHHUKH.

2. [ToBTOpenue. [IponsBoaHas u €€ MpUMEHEHNE.

3. [ToBTopenue. TpuroHomerpuueckue GyHKIUH.

4. [ToBTOpEeHMe. Pemenne TpuroHOMETpUYECKUX ypaBHEHUI

5. [ToBTOpenwue. Inonaayn NOIHONM MOBEPXHOCTH MHOTOTPAHHUKOB.

6. Beoonas konmponvuas paboma.

7. § 4. Tlonsitue KOpHS N-OM CTENEHU U3 ICHCTBUTEILHOTO YHCIIA.

8. Brrunciienue KopHeil N-0i CTENEHN U3 IEUCTBUTEIIBHOTO YUCia

9. § 5. dyHKIMK BUJA y= VX, UX CBOWCTBA M TpaduKn

10. ITonsiTne nuIMHIpa.

11. [Tnoniaap MOBEPXHOCTH IMWJIMHIPA.

12. | O6nacTs onpenenenus u 061acTh 3HaueHNs QyHKIMH y= 4/ f (X)

13. | ocTpoenue u urenne rpadukoB craoxHOM QyHKIMH y = f(X)

14. | § 6. CBoiicTBa KOpHS I-ii CTEIICHN

15. Pemenue 3agau no reme «ununap. [lnomans nopepxuoctu

HWIHHIPA

16. [TonsiTe KoHyca.

17. | CpoiicTBa KOpHEii 11-if CTENEHN IIPH BBIYKCIICHHH.

18. CpoiicTBa KOpHEU -1 cTeNeHu Mpu IpeoOdpa3oBaHUH.

ITpoBepounas padota mo reme «CBOICTBa KOPHEH M-I CTENEHID)

19. | § 7. IIpeo6paszoBanme BHIpaXkEHHil, CONEPHKAIIMX PaTHKAIBI

20. [Tnomaaps moOBEpXHOCTH KOHYCA.

21. Yceu€HHbIN KOHYC.

22. | BeimonHeHHe NeHCTBHIA BRIPAKEHHs, COIEPIKAIIHI pauKall.

23. | OcBOGOXKICHNE OT HPPALHOHATBHOCTH B 3HAMEHATENE POOH.

24. | Koumponvnas paboma no meme «Cmenenu u kopruy

25. Cdepa u map.

26. Cdepa. YpaBuenue cdepsl.

27. | § 8. TIoHATHE CTENEHH C TIOOBIM PAIMOHANBHEIM TTOKA3aTeNeM

28. | IpeoGpasoBaHne BEIPAKEHHH

29. | § 9. Crenennsle (yHKIMH, UX CBOIHCTBA U TPAQUKH

30. B3aumHoe pacnosoxenue cepsl U MIOCKOCTH.

31.

KacarenpHast mimockocTh K cepe.
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Ne m\nn [ara nposeneHus
Tema paznena u ypoka
ypoka [To murany | (akTHUecku
32. | TpousBoHAS CTENEHHOM (HYHKIMH.
33 [TpumeneHne MpON3BOIHON CTETIEHHON (DYHKIMH MPH PEILICHUH
3amanuil EI'D.
34. | Iposepounas paboma no meme «Cmenennvie Qynxyuuy
35. [Tnomans chepsr.
36. Konmponvnas paboma no meme «{ununop. Konyc. Llapy
37. | § 11. ToxasarensHas (yHKIUS, e¢ CBONCTBA M Irpaduk
38. | ITocTpoeHue u uTeHne rpaduka MOKa3aTeNbHON QYHKINH.
39. | Pemenue noka3aTeNbHBIX YPABHEHHIT M HEPABEHCTB IPadUuecKy
40. O6o0mmenue u pemenue 3aaad mo reme «L{unuuap, KoHyc, map.
3auér
41. | § 12. [loka3aTenbHBIE ypABHEHHS.
49 | Pemenne TOKa3aTeNbHbIX ypaBHEHHUI METO/IOM ypaBHUBAHUS
OCHOBaHUH.
[IpoBepounas paborta «IlokazaTenbpHbIC ypaBHEHHS
43. Pemenue nokazarenbHbIX YpaBHEHUH METOJIOM BBEJAEHUS HOBOM
IIEPEMEHHOM.
44, [Tonsitue 06bEMa.
45. O06BEM MPSIMOYTOJILHOTO MapaJuleNienunesa.
46. | § 13. TTokazaTenbHbIC HEPABEHCTBA
47, Pewrenne NOKas3aTeNbHEIX HEPABEHCTB METO/I0M ypaBHHBAHNS
OCHOBAHUM.
[IpoBepounas paborta «IlokazaTenbHbIC HEPABEHCTBAY.
48. | Penrenue nokasareabHBIX HEPABEHCTB METOIOM BBEIECHHS HOBOM
MEPEMEHHOM.
49. O0BEM TIPSIMO TPU3MBL..
50. O0BEM ITUITHHPA.
51 Koumponvnas paboma no meme «lloxazamenvnasn ghyHkyusi.
IloxazamenvHvle ypagneHus u HEPABEHCNEA»
52. | § 14. Tonstue norapudma
53. Pemenune mpocreimmx torapupMudeckiux ypaBHEHUH MO
ONPENICTICHUIO
54 Boruncnenue 00bEMOB Tel BpallleHus
95. O0BbEM HAKIIOHHOW PU3MBIL.
56. CamocTtosarenbHas pabota no teme: «[lonstue norapudmar
8 15. Jlorapudpmuyeckas GyHKIMs, €€ CBOKCTBA U rpaduk
S7. | Pemenne norapu)MUUECKIX YPaBHEHNH U HEPABEHCTB IPpaUUEcKH.
58. | MMoctpoenue u uteHue rpaduKOB GYHKIUN.
59. O0béM KOHyCa.
60. Pemenue 3a1ay Ha BeIYHCIIEHHE 00BEMOB IPU3MBI, TUPAMUJIBI,
HUJIUHAPA, KOHyCa
61. | § 16. Cpoiicrsa norapudmon
62. | Croiictea norapudma py BEIYMCICHHH.
63. | Pemrenue 3ananuii no Teme «CBOMCTBA TOrapu(MOBy
64.

O6bEM mapa.
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Ne m\nn [ara nposeneHus
Tema paznena u ypoka

ypoka [To murany | (akTHUecku

65. OO6BEM IapoBOro CErMeHTa, MIAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

66. | Koumponvnas paboma no meme: «Ceoticmea n02apugpmosy.

67. | §17. Jlorapudpmuuecckue ypaBHEHHSL.

[IpoBepounas pabora o teme: «IIpocreiinme norapudmudeckue
63 YPaBHEHU»
Pemenue morapudMudeckux ypaBHCHH BBEJICHUEM HOBOM

IIEPEMEHHOM.
69. [Tnomans cdepsl.
70. 06061enHne o reme: «OObEMBI TeJl BpallleHus». 3auérT.
71. | Pemenue cucteM norapu)MUUECKHX yPaBHEHHUIA.,
72. 8 18. Jlorapudmuueckue HepaBeHCTBA
73, Pemenue nczrapmbMI/IquKI/Ix HEpPABEHCTB BBEICHUEM HOBOU
MIEPEMEHHOM.
74. Konmponvnasa paboma no meme. « O0vémbl men spawyeHusLy
75. Pemenue cucrem norapupMuieckix HEpaBeHCTB

76. | Konmponsnaa paéoma no umozam 1 nonyzodus.

71. | Paboma nao owubramu. Pewenue ypagnenuil u Hepagencms.

78 § 19. Yncno e. dynkiusa y=e*, e€ cBoicTBa, TpaduK,

muddepeHnupoBanue.
79. Harypanbusbiit morapupm. @ynknus y= In X, eé cBoiicta, rpaduk,
muddepeHnupoBanue.
80. [TonsiTue BexkTopa. PaBeHCTBO BEKTOPOB.
81. CrnosxeHue U BelYUTaHue BeKTOpoB. CyMMa HECKOJIbKHUX BEKTOPOB.
82 JuddepenunpoBanne nmoka3aTeabHON U JOTapuOMUUECKON
GyHKIHH.

83. | § 20. IlepBooGpasuas. Tabuuua nepBooOpasHbIX.

84. | IlpaBmia OTHICKAHHS IEPBOOOPA3HOIL.

85. YMHOX€EHHE BEKTOpa Ha YHCIIO.

86. Komnunanapusie Bextopsl. [IpaBuio napamienorpamma.

87, Heomnpenenénupiii naTErpan. Beruncienne HeonpenenEéHHOro
WHTETrpaja.

88. | § 21. Onpenenennsiit uarerpan. dopmyna Herortona-Jleiibruma.

89. Brruucnenue Ol'IpCI[CJ'IéHHOFO HHTCIrpalia.

90. Paznoxenue BCKTOpa I10 TpeM HCKOMILIAHAPHBIM BCKTOPAM.

91 Koumponvnas paboma no meme « Bekmopwi 6 npocmpancmeey

gp | Berumcnenue niomanei niockux ¢Guryp ¢ nomMouIbo
" | onpenenéHHOro UHTErpaa.

93. | Konmponvnas paboma no meme «Ilepeoobpasnas u unmezpany

94 | AHQIM3 KOHTPOJNBHOH paboTsl 1o Teme «IlepBoobpasHas u
" | unTerpan». BeposTHOCTH U reOMEeTpHS.

9. HpﬂMOerJ'ILHaH CUCTCMaA KOOPAWHAT B ITPOCTPAHCTBC.

96 KOOp,I[I/IHaTBI BCKTOpA. CBs3b MCKAY KOOpANHATAMH BCKTOPOB U
' KOOpAWHATAMH TOYCK.

97. FCOMeTpI/ILIeCKaH MOJCJIb BEPOATHOCTHLIX 3a1a4. 38.2[8."18. 0 BCTpCHUC.
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08 8§ 23. He3aBucUMBIC TOBTOPECHUS UCTIBITAHUIA C IBYMS HCXOJIAMH.
" | Cxema Bepuynu u reopema BepHysn

99. | BuHOMHHATBHOE PA3IOKEHHE.

100. [Ipocreiimune 3a1a4m B KOOpAMHATAX.

101. Yroa mexay Bekropamu. CKaJIIipHOE TPOU3BEAECHNE BEKTOPOB.

102. | HaupeposTHeiiiee 4rciIo yCIEXOB.

103 8 24. Cratuctuyeckue MeTo bl 00padboTku uHpopmaru. TabnuaHoe
" | u rpadmyeckoe npeacTaBieHns HHGOPMAIIUH.

104. YwucaoBkie XapaKTCPUCTUKH JAHHBIX, CPEAHEC U JUCIICPCHUS.

105 JBrxenue. Pemenue 3amaq no reme «MeToa KOOpAMHAT B
IPOCTPAHCTBEY
106. 0O6061enue o reMe «MeToJ1 KOOpAUHAT B IPOCTPAHCTBEY. 3aUET.

107. | § 25. T'ayccosa kpupast. IIpocreiimas GopMa 3aK0Ha GOJIBIINX YHCEIL.

108. HpOB@pOUH(l}l pa60ma no meme ((BepOﬂl’I’IHOCMb uzceomempusy

109. | § 26. PaBHOCHIBHOCTB YpaBHEeHHIT. O MPOBEPKE U TIOTEPH KOHEIH.

110 Konmponvnas paboma no meme «Memoo koopounam 6
NPOCMPAHCIEe)

111 AHanu3 KOHTPOJIBHOM paboTHI IO TeMe: MeTo 1 KoOpuHaT B
npoctpanctse. [loBropenue «Tena BpameHus»

112. | § 27. O6mme MeTOIBI PEIICHUS yPABHEHHUIA.

113 OO0mre MEeTOo bl pelieHUsT YPaBHEHHUI: METO1 pa3IoKeHHs Ha

MHOKHMTEJIH.
114. OO0mre METO bl peIieHUsT YPaBHEHHI: METO/1 BBEIACHHS HOBOE/'I
NEPEMEHHOM.
115. [ToBTopenue. [Inomaau MOBEpXHOCTU TEN BPAIICHUS: LIUIUH]ID,
KOHYC, I1ap.
116. § 28. PaBHOCHJIBHOCTH HEPABEHCTB. TEOpeMbl PABHOCHIILHOCTH
HEPaBEHCTB.
117. | Cucremsl 1 COBOKYITHOCTH HEPABEHCTB.
118. | § 29. VpaBHeHus ¢ MOIyIISIMH
119. | Hepasencraa ¢ Momymem.
120. [ToBTOopenue. OOBEMBI TEN BpallleHUsI.
121, [ToBTOopenue. KoMOuHaIsi MHOTOTPaHHUKOB U TEJ BPAlllEHUS.
O06BEMBI
122. | § 30. VpparnmonansHblie ypaBHEHHS.
123. | VppanmonansHble HepaBeHCTRA.
124. | § 32. YpaBuenus ¢ iByMs nepeMeHHBIMH.
125. [ToBTOpenue. MeTon KOOpAMHAT B TPOCTPAHCTBE.
126. [ToBTopenue. CxansipHOe MPON3BECHHE BEKTOPOB.

127. HepaBeHCTBa C ABYMs IIEPEMCHHBIMU.

128. | § 33. Cucrems! anre6pandyeckux ypaBHEHHI.

129. CucTeMEbl IMOKa3aTelIbHbIX U J'IOI‘apI/I(I)MI/I‘-ICCKI/IX ypaBHCHI/Iﬁ

130. Cucremsbl TPUTOHOMCTPHUYICCKHUX ypaBHeHHfI.

131. 33,[[3‘11/1 Ha COCTaBJICHHUEC CUCTCM ypaBHeHHfI.
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132. | § 34. 3ayaun ¢ mapamerpamu

133. | Pemenne 3anau ¢ mapamerpamu.

134. Koumponvnas paboma no meme « Ypaenenus, nepagencmea u ux
cucmembly

135 Koumponvnas paboma no meme « Ypaenenus, nepagencmea u ux
cucmembly

136. AHanu3 KOHTPOJIBHOM pabOTHI IO TeME «YpaBHEHUs, HEPABEHCTBA U
UX CUCTEMBIY.

137. | HosTopenne. Crenenu. CBOMCTBO CTEIEHEIA.

138. | Mosropenue. Kopens N-oii cremneHn.

139. | osropenne. MHOrOrpaHHUKH.

140. | Mosropenue. Haxo/aeHHe SI€MEHTOB MHOTOIPAHHHKOB.

141. | Hosropenne. Jlorapudmel. Berancnernue norapugmos.

142. | Tosropenue. Permenne norapudMU4eckKux ypaBHEHHII .

143. | Tosropenue. Penrenne norapudMUUeCKUX HEPABEHCTB.

144. | TTosTopenne ITnomaay MOBEPXHOCTH MHOTOTPAHHUKOB

145. | osTopenne. OGBEMBI MHOTOTPAHHHKOB.

146. | TTosropenue. Perenne nokasaTenbHbIX ypaBHEHHiT

147. | TToBropenue. PereHne Mokas3aTeIbHBIX HEPABEHCTB.

148. | TTosTopenue. IlepBoobpasHas u eé MpUMEHEHNE IPU PENICHHH 3a/1a4.

149. | Mruororpanauku. KombrHamy ¢ BiucaHHO# cdepoii.

150. | Muororpanankn. KoMGHHAIMM ¢ BIMCAHHBIME TETAMHU BPAIICHH.

151. | MMoropenne. BeposTHOCTh U TEOMETPUS.

152. | TToBropenne. TpuronoMeTpruecKne NpeoOPa3oBaHNs BHIPAKCHHIL.

153. | Brruncnenue TpHroHOMETPHUUECKHX BBIPAKEHHUIA.

154. | Muororpanankn. KoM6uHAIMHM C ONMMCAHHBIMU TeTaMH BPAIICHH.

155. Pewrenne CTEPEOMETPHHECKNX 3a/1a4 Ha HAXO)KJICHHE PACCTOAHHS
OT TOYKH JI0 NPSMOH. .

156. | Pemenne TpuroHOMETpHUECKNX YPABHEHHIA.

157. | Pemenue TPUTOHOMETPHUUYECKUX ypaBHeHul opmara EI'D.

158. | Pemenue TPUTOHOMETPHUUYECKUX ypaBHeHUl popmara EI'D

159. Peurenne crepeomeTpuuecKux 3a/1a4 Ha HAXOXKIEHUE pacCTOSHUSA
OT TOYKH JI0 IJIOCKOCTH.

160. PCHIGHE/IG CTEPEOMETPUYECKUX 3a]a4 Ha HAXOKJICHUE YIiia MEXIy
MPSIMOM U TUIOCKOCTBIO.

161. | Pemenne nokasarensHBIX ypaBHeHu# ¢popmara EI'D

162. | Pemenue nokasatenbHbIX HepaBeHCTB popmara EI'D

163. T'o0o6as npomesrcymounana ammecmayun no umoz2am u3y4eHus
Kypca «Mamemamuxay» 11 knacc.

164. T'o0o6as npomesrcymounana ammecmayun no umoz2am u3y4eHus
Kypca «Mamemamuxay» 11 knacc.

165. | Pemenue norapudmuyeckux ypaBHeHuii popmara EI'D

166. | Pemenne norapudmmuueckux ypaBHenuii popmara ET'D

167.

Penienne TeKCTOBBIX 3a4a4 HpaKTquCKOﬁ HAITPpaBJICHHOCTHU
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¢dopmara EI'D.
168. | IIpumenenne nponssoaHOl py penrenny 3aaanuii gopmara EI'D
169. | Cucrems! ypaBHeHHIT  HEPABEHCTSB.
170.

[Tonsenenue ntoros n3ydeHus kypca «Maremarukay 10-11 kiacc..
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