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PABOYAS ITPOI'PAMMA

Ha 2023-2024 y4eOunblii roa

yueOHOro kypca «MaremaTuka»

JU1st oOyyaromuxcs 5-6 Kj1accoB



MHNOACHUTEJBHASA 3AITNCKA

PabGouas mporpamma mo mnpeametry «MartemaTuka» s 0a30BOro W yIIIyOJICHHOTO
ypoBHsi mpernoaaBanus B 10-11 xn. cocraBneHa B coorBercTBuu ¢ TpeboBanusmu DPI'OC k
CTPYKTYpE M pe3yJibTaTaM OCBOCHHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO OOIIETO
o0Opa3oBaHUsI.

Llenp ocBoeHHsI TMpOrpaMMbl  0a30BOTO  ypPOBHA — OOECIEYeHHE BO3MOXKHOCTH
WCIIOJIb30BaHUsI MaTEMAaTHUECKUX 3HAHUN M YMEHHUH B MOBCEAHEBHOW KM3HU M BO3MOXXHOCTH
YCIICITHOTO TPOJIOJDKEHHST 00pa30BaHUsS IO CIEIHUATBHOCTSM, HE CBS3aHHBIM C IMPHKIIAIHBIM
HCIIOJIb30BAaHUEM MaTEMAaTHKH.

[lenb ocBOEHHWS TpOrpamMMbl YTIYOJIEHHOTO YpPOBHS: 00€CHeYeHHE BO3MOXKHOCTH
YCHEIIHOTO TPOJIOJDKEHUS 00pa30BaHUsS MO CHEIUAIBHOCTSIM, CBS3aHHBIM C TPUKIIAJTHBIM
WCTIOJIb30BAHUEM MATEMaTHKH, a TaK >K€ OCBOCHHE IpeaMeTa Ha BBICOKOM YpPOBHE IS
CEphE3HOT0 M3YYCHHS] MAaTEMAaTHUKH B By3€ M OOpETCHHE MPAKTUYCCKUX YMEHUH W HABBIKOB
MaTeMaTHYEeCKOTO XapaKTepa, HEOOXOIUMBIX JIJISl YCIIEUTHON MPO(heCCHOHAIBHON AeITeTbHOCTH

Pa6Gouasi mporpamma mo marematuke 1jas ooyuyawiuxcsi 10-11 kiaaccoB pa3padoraHa Ha
OCHOBe CJIeAYIOUINX JOKYMEHTOB:

1. denepanbHbIi TOCYJapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CpEJHEro OOIIero
o0Opa3oBaHusi, YTBEpPKICHHBIA NpHUKazoM MuHuctepcTBa obpazoBanus U Hayku P® ot
17.05.2012 Ne 413 (B pen. ot 29.06.2017)

2. llpumepnas ocHOBHasg oOmieoOpa3oBaTeNnbHasi MporpamMma  CpelaHero  OOIIero
o6pazosanus (ITpotokos ot 28.06.2016r. Ne 2/16-3)

3. Maremaruka: anreOpa ¥ Hadaja MaTeMaTUYECKOTO aHaiu3a, reomerpusi. Anrebpa u
Havaja MareMatudeckoro aHanmmsa. 10 kmacc [0a30BbBI W YriIyOJICHHBINH YpOBHH]:
MeToanyeckoe mocodoue s yumrens / A.I. Mopakosuy, I1.B. CemenoB. — M.:
Muemosuna, 2017.

4. Maremaruka: anrebpa W Hayalla MaTeMaTHYECKOrO aHajiu3a, reomeTpus. Anrebpa u
Havajla MareMaTudeckoro aHammsa. 11 kmacc [0a30BbI W YriIyOJICHHBIH YpOBHH]:
MeToanyeckoe mocooue s yumrens / A.I. Mopakosuu, I1.B. CemenoB. — M.:
Muemosuna, 2017.

5. Pabouas mnporpamma kypca «Marematnka: AnreOpa W Havajla MaTEeMaTHYECKOTO
aHanuza. ['eomeTpusi» (yriyOsieHHBI YpOBEHb) K NMpeAMETHON auHUM yueOHukoB JI.C.
Atanacsa 10-11 kmaccel. /| COopHuk paboumx mporpamm. I'eometpust (coct. T.A.
Bypmuctposa) - M.: Ilpocsenienne, 2018.

Hcnonb3yemble yueOHHKH:

1. MaremaTrka: anreOpa W HayajJla MaTeMaTHYECKOIO aHajau3a, TeoMeTpus. Anredpa u
Hayayna mareMmarudeckoro aHammsza. 10 kmacc. Y4eOHuK ans o0mieoOpa3oBaTelbHBIX
opranmu3anuii  (0a30BeId W yrayOJeHHBIM ypoBHH). B 2 wactax; mom pen. A.T.
Mopakosuua. - M.: Muemo3una, 2019.

2. Maremaruka: anreOpa M Havaja MaTeMaTUYECKOr0 aHaiW3a, reomeTpus. Asredpa u
Hayayna mareMmarudeckoro aHammsza. 11 kmacc. YueOHuK ans o0mieoOpa3oBaTelbHBIX
opranmu3anuii (0a30BeId W yrayOJeHHBIM ypoBHH). B 2 wactax; mom pen. A.T.
Mopakosuua. - M.: Maemosuna, 2019.

3. Maremaruka: anredpa u Hayajia MaTeMaTHYECKOTO aHaju3a, reomeTpus. ['eomerpus. 10-
11 xmaccel. YueOHUK i 0OIIeOOpa3oBAaTENbHBIX OpraHuW3aluid: 0a30BBIA U
yrayonennsiii yposuu / JI.C. Atanacsu. — M.: TIpocBemienne, 2019.



MecTto npeamera B yueOHOM I1aHe

Monyns/kinacc 10 k1. 0a30BbIi 11 xn. 0a30BeIi 10 xun. 11 k1.
yIIIyOJICHHBIN yIIIyOJICHHBIN
Anrebpa u Hau. 84 84 136 136
MaT. aHaJIn3a
I'eomeTpus 52 52 68 68
UTOI'O 136 136 204 204

Jnst uzyuenus npenmMera «MaremaTika» Ha 0a30BOM ypoBHE OTBOAUTCS 4 yueOHBIX yaca
vegemo B 10—11 knaccax: Ha wu3yueHHe aireOpbl W Hayala MaTeMaTHYeCKOro aHalu3a
0TBOAUTCS 3 y4eOHBIX yaca B HENENIO B MEPBOM IOJNYTOJWU M 2 Yaca B HENEII0 BO BTOPOM
MOJIyTOJIUM, Ha U3yYeHHe TeoMeTpur 1 yac B Hesenro B MEpBOM IMOJIYTOJUH U 2 yaca B HEJEII0
BO BTOPOM ITOJTYTOTUH.

Jis wm3yuenust mpenmera «MaTemaTtukay Ha yriayOnE€HHOM YpoBHE OTBoAMTCA 6
yueOHbIX yacoB Heaenmto B 10—11 xiaccax: Ha m3ydeHue anreOpbl M Hadal MaTeMaTHYecKOTro
aHamu3a OTBOAMTCS 4 yuyeOHBIX 4aca B HEJENI0, Ha M3y4YeHHE FeOMETPUHU - 2 yaca B HEJENI0 B
TE€YEHHUE KK Oro rojia o0ydeHusl.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA KYPCA MATEMATUKA

WN3yyenne MareMaTuku B CTaplied MKoJe JaéT BO3MOYKHOCTb  JOCTHIKCHMS
00y4JaroIUMUCS CIETYIONINX Pe3yIbTaTOB.

JInyHOCTHBIE!
1)bopmynupoBanue u OOBSICHEHHME COOCTBEHHOW TO3MIMM B KOHKPETHBIX CHUTyalUsX
OOIIECTBEHHOM JKM3HM HA OCHOBE IOJIYYEHHBIX 3HAaHMA C TMO3ULMM HOPM MOpalld U
00LIeYeI0BEUECKHX [ICHHOCTEH, TPpaB U 00s3aHHOCTEN rpaskJjaHuHA
2) c(hOopMUPOBAaHHOCTb MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{; KPUTHUYHOCTb MBIIUICHUS, YMEHHE paclo3HaBaThb JIOTMUECKH HEKOPPEKTHbHIE
BBICKa3bIBaHUS, OTIMYATh TUIOTE3Y OT (aKTa;
3) TOTOBHOCTh U CIHOCOOHOCTh BECTH JAMAJIOr C JAPYTMMH JIIOJbMH, JIOCTHUTaTh B HEM
B3aMMOIIOHUMAHUS, HAXOAUTh OOIIKE IeJH U COTPYAHUYATh I UX TOCTHKECHHUS;
4) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMH, JAETbMU MJIAJIIErO BO3pAcTa, B3pOCIBIMU B
o0pa3oBaTesIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BaTENbCKOM, TPOSKTHON U IPYyTIUX
BUJaX AESITEIbHOCTH;
5) TOTOBHOCTB M CITIOCOOHOCTb K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHUIO, HA IIPOTKEHUN
BCEH JKM3HM; CO3HATEJIbHOE OTHOLIEHME K HENpPEephIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
yCIeUIHOH Mpo(hecCHOHAIBHON 1 00IECTBEHHON 1€ATEIbHOCTH;
6) SCTETHYECKOE OTHOIIEHHE K MUPY, BKIOYas ICTETUKY ObITa, HAYYHOI'O M TEXHHUYECKOTO
TBOPYECTBA;
7) oco3HaHHBIM BbIOOp Oynymieil mpodeccur M BO3MOXKHOCTEH peanu3aluud COOCTBEHHBIX
KM3HCHHBIX IUIAHOB; OTHOIICHHE K NPO(PECCHOHAIBLHOW JEATENBHOCTH KaK BO3MOXKHOCTH
ydyacTHss B pEIIEHUH JMYHBIX, OOILECTBEHHBIX, I'OCYJAapPCTBEHHBIX, OOIIEHAMOHAIBHBIX
npobiem.

MeTanpeameTHbie:

1) HaXOOUTh W H3BICKaTh MH()OPMALHUIO B PA3IMYHOM KOHTEKCTE; OOBSICHATH U OIHCHIBATH
SIBJICHUSI HA OCHOBE TOJIYYEHHOW MH(POpMAILNU; aHAJTU3UPOBATh U UHTETPUPOBATH MOJTYYECHHYIO
nHpopmMairio; ¢GopMyIupoBaTh MpoOJIeMy, HHTEPIPETUPOBATh M OLEHUBATh €€; JenaTh
BBIBOJIbI, CTPOUTH IIPOTHO3BI, IIPEAJIAaraTh IMyTH PELICHMUS,




2) yMEHHE CaMOCTOSTECNILHO OMNpEAesTh I[EdH AEATEIbHOCTH W COCTaBJIATh IUTaHBI
NEeSATENbHOCTH;  CaMOCTOSATEIbHO  OCYIIECTBISATh, KOHTPOJIMPOBATH M  KOPPEKTHPOBAThH
JEATENBHOCTD; UCIIOJIB30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl IOCTHKEHUS ITOCTABJICHHBIX LIEIEH
U peaju3allii IJIaHOB JIeATEIbHOCTH; BIOMPATh YCIIEUIHbIE CTPATETUH B PA3JINYHBIX CUTYALIUAX;
3) yMeHHe TPOAYKTHBHO OOMIATHCA W B3aUMOJACHCTBOBATH B MPOIECCE COBMECTHOM
JeSITETbHOCTH, YYHUTHIBaTh TO3MLIUU JIPYTHMX YYaCTHHUKOB JAESTEIbHOCTH, 3((HEKTUBHO
paspenatb KOH(IUKTHL;

4) BiaJcHWC HaABbIKAMU I[I03HABATEJIbHOH, Y4eOHO-HUCCIICAOBATCILCKOM ¥ MPOCKTHOU
NESTENbHOCTH, HaBBIKAMHM  pa3pelieHds mnpoOjeM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIBHOMY TIOUCKY METO/OB PEIIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO

Pa3JIMYHBIX METOJIOB MTO3HAHMS;

5) TrOTOBHOCTP W CHOCOOHOCTh K CaMOCTOSITCIBHON WH(OPMAIIMOHHO-TI03HABATEIBHOM
JESTENbHOCTH, BKIIOYash YMEHHE OPUEHTHPOBATHCS B PA3MUYHBIX HCTOYHHMKAX HH(OpMAINH,
KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH WH(POPMAIMIO, TOIYYaeMYyI0 H3 Pa3INYHBIX
HWCTOYHHUKOB;

6) yMeHHe HCHOJB30BaTh CPEICTBA MH(MOPMALMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHH
(manee — UKT) B pemieHnn KOrHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3a7a4 C
COOIIOICHHEM TpeOoBaHU IPrOHOMUKH, TEXHHKH 0e30IMacHOCTH, TUTUECHBIL,
pecypcocOepekeHusi, IPaBOBbIX U ATHYECKUX HOPM, HOpM UH(POPMAITMOHHOM 0€30MaCHOCTH;

7) BIaJICHUE S3BIKOBBIMH CPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO U3JIaraTh CBOK TOUKY
3peHus, UCIOJIb30BaTh a/IEKBAaTHBIE SI3bIKOBBIE CPECTBA;

8) BiajicHUEe HaBBIKAMH [MO3HABATEIILHON pe(IeKCUH KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBUIT U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, T'PAHUIl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IT03HABATEJIbHBIX 3a/1a4 U CPEACTB UX JTOCTHIKEHUS.



IIpeameTHbIe pe3yabTaThI:

ba3oBblii ypoBeHb

Yray0aeHHblil ypoBeHb

BbINyCKHUK HAYYUTCS

BbinyckHHK MOJIYYHT
BO3MOKHOCTh HAYYUTHCHA

BbInyCcKHUK HAYYHTCS

BbinyckHHK MOJIYYHUT
BO3MOKHOCTh HAYYUTHCH

IMeau ocBOEeH

U NpeamMeTa

s ucronp3oBaHus B
MMOBCEAHEBHOM JKM3HU U
oOecrneyeHHs BO3MOKHOCTH
YCTENIHOTO MPOI0JDKEHUS
00pa3oBaHus 1O CHEIUATBHOCTSIM,
HE CBSI3aHHBIM C NMPUKJIATHBIM
HCIIOB30BaHUEM MATEMAaTUKU

s pazeumus mvluienus,
UCNONIL308AHUS 8 NOBCEOHEBHO
JHCUBHU U 0OecnedeHUs
B03MOACHOCMU YCNEUIHO2O
nPOO0IdHCEHUSL 00PAZ08AHUS NO
CHeYUAnbHOCMAM, He CEA3AHHbIM C
NPUKTAOHBIM UCHOTb308AHUEM
Mamemamuxu

JI1s1 ycnemHoro npo1oJKeHust
o0Opa3oBaHus 1O
CTHETHATBHOCTSM, CBSI3aHHBIM C
MIPUKJIAJHBIM UCTIOJIb30BAHUEM
MaTeMaTUKU

s obecneuenusi 603MONCHOCHIU
VCNEeutHo20 NPoooIAHCeHUS
00pazosamnus no
CNeYUaIbHOCHAM, C8A3AHHbIM C
ocywecmeienuem Hay4Hou U
UCCIe008amMenbCKoll
desmenvHocmu 6 obaacmu
MAMEMAMUKU U CMENHCHBIX HAVK

TpeOGoBanus Kk pe3yabTaTam

Inemenmui meopuu MHoxcecme u MamemamuyecKkoil 102UKu

— OmnepupoBaTb Ha 6a30BOM
YPOBHE MOHSATHUSMH: KOHEUHOE
MHOX€ECTBO, SJIEMEHT
MHO€ECTBA, IIOJIMHOKECTBO,
nepecedeHne u 00beJUHEHNE
MHOXECTB, YHCIIOBbIC
MHOX€ECTBa Ha KOOPAMHATHOM
PsIMOM, OTPE30K, HHTEPBAJT;

— omepupoBaTh HA OA30BOM
YPOBHE NOHATUSAMU:
yTBEp)KJIEHHE, OTPULIAHHUE
YTBEP>KJICHHSI, UCTUHHBIE U
JIOXKHBIE YTBEPIKICHUS,
NPUYMHA, CIEICTBUE, YACTHBIN
Cilydail 001ero yTBepKIeHus,
KOHTPIIpUMED;

—  Onepuposams NOHAMUAMIU:
KOHeUHOe MHOHCECMEBO,
I/IeMeHM MHOMCeCmad,
NOOMHOICECMB0, nepecedenue
U 0O6vEeOUHEHUE MHONCECE,
YUCTI08ble MHOMCECMEd Ha
KOOPOUHAMHOU NPAMOLU,
ompe30K, uHmepeai,
NOJYUHMEPBAI, NPOMENCYNOK
C 8bIKOJIOMOU MOYKOU,
epaguueckoe npedcmasieHue
MHOJHCECE HA KOOPOUHAMHOU
NIOCKOCML;

—  onepuposamv NOHAMUIMU:
ymeepacoenue, ompuyanue
VYmMeepHcOeHUs:, UCTMUHHbLE U

— (CBob60aHO omepupoBaTh
MOHSTUSIMH: KOHEUHOE
MHOXECTBO, 3JIEMEHT
MHOX€ECTBA, IOJIMHOXKECTBO,
nepeceueHue, 00beJUHEHNE U
Pa3HOCTb MHOXECTB,
YHCJIOBbIE MHO’KECTBA Ha
KOOPIMHATHON MIPSIMOH,
OTpE30K, UHTEpBAll,
ITOJIyMHTEPBAJI, IIPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpadudeckoe IpeICTaBICHUE
MHOXECTB Ha KOOPJAUHATHON
IIJIOCKOCTH;

— 3a/1aBaTh MHOKECTBA
[IEPEYUCIICHUEM U

[Hocmuoicenue
pe3yabmamos paszoena l;

onepuposams NOHsMueM
onpeoeneHus, OCHOBHbIMU BUOAMU
onpeoenerutl, 0CHOBHbLMU BUOAMU
meopem;

norumambs Cymbo
KOCBEHHO20 001<a3ameﬂbcm6a;
onepupoeambs NOHAMUAMU
CYenitHo2o U Hec4eniHozco
MHOoHcCecmed,

NPUMEHSIMb Memoo
mamemamuyeckou UHOYKyuu OJist
npoBedeHUs. pACCYHCOEeHUU U
00KA3amenbCms U npu peuleHuu
3adau.




HaXOIUTb [IEPECCUCHUE U
00BbeAMHEHNE ABYX MHOYECTB,
IPE/CTaBICHHbIX IT'papUUECKu
Ha YUCIIOBOM MPSMON;

CTPOUTH HA YUCIIOBOH IPAMOU
IIOIMHOKECTBO YUCIIOBOTO
MHO>€ECTBA, 33JaHHOE
IIPOCTEHIINMH yCIOBUAMU;
pacro3HaBaTh JIO’KHBIE
YTBEp)KICHHUs,  OWIMOKH B
paccy X aeHUsIX, B TOM
4Yucjlae € HCIOJIB30BAHUEM
KOHTPIIPUMEPOB.

B nosceonesnoui orcusnu u npu

usy4eHuu opyaux npeomemos:
UCIIOJIb30BaTh YHCIIOBbIE
MHO>XECTBA Ha KOOPAMHATHOU
npsMoit JUISt ONMUCaHus
peaIbHBIX MPOIIECCOB u
SIBIICHUI;

MPOBOJUTH JIOTUYECKHE
pacCyXIeHusi B CHUTyalHsIX
MIOBCETHEBHOW KU3HU

JIOJCHBLE YIMBEPIHCOCHUS,
NpUYUHA, Cleocmesue,
yacmuwlil caydat ooujezo
YmeepHcoetUsl, KOHmpnpumep,
npoeepsmy NPUHAONEIHCHOCHIb

NIeMEeHMA MHOIHCECMBY,
Haxooums  nepeceuenue U
00beOUHECHUEe MHOJICeCms, 8
Mom uucne npeocmasieHHblX
epaguuecku  Ha  HUCIOB0U
npAMOU U HA KOOPOUHAMHOU
NIOCKOCMU;

npoeooums  00Ka3amesbHble
paccyrcoenus ons
obocHosanus UCMUHHOCIU
YmeepHcOeHUl.

NOBCEOHEBHOU JHCUSHU U NpU
U3YUEHUU OpY2UX NPeOMemos:

UCNONb306aMb uucno6vie
MHOICEeCmea Ha
KOOPOUHAMHOU NpAMOU U Ha
KOOPOUHAMHOU ~ NJIOCKOCMU
0N ONUCAHUSL  PEeanbHbIX

npoyeccos u A6JeHUll;
npoeooums  0oKa3amenbHvle
paccyslcoenuss 8  Cumyayusix
NOBCEOHEBHOU  JCU3HU, NpU
pewlenuu  3a0ay U3 Opyaux
npeomemos

XapaKTepUCTUYECKUM
CBOMCTBOM;

OIIEpUPOBATH IIOHATUSAMH:
YTBEPXKACHHUE, OTpPULIAHUE
YTBEPKICHMSI, ICTUHHBIE U
JIO’)KHBIE YTBEPKACHMUS,
IIPUYNHA, CJIEICTBUE,
YaCTHBIN ClTydail 001ero
YTBEPKACHUSL, KOHTPIIPUMED;
MIPOBEPATh  MPHUHAJJIEKHOCTD
3JIEMEHTA MHOKECTBY;
HaXOJUTh IIEPECEUECHUE U
00beIMHEHNE MHOXKECTB, B
TOM YUCIJIE NIPEACTABICHHBIX
rpaduYeCcKu Ha YUCIOBOU
IIPSIMOM ¥ HA KOOPJAUHATHON
IJIOCKOCTH;

MPOBOJNTh  JOKa3aTeIbHBIC
paccyKacHUs JUTSt
000CHOBaHUS HUCTUHHOCTH
YTBEPKICHUH.

B noeceounesnoti sicusnu u npu
usy4eHuu opyux npeomMemos:
HCII0JIb30BaTh YHCJIOBBIE
MHO’KECTBa Ha KOOPAMHATHOM
IpsIMOM U Ha KOOPAMHATHOU
IUIOCKOCTH  JUIS  ONHCAHUs

peanbHbIX MPOIIECCOB u
SIBJICHMI,
MPOBOJIUTh  JIOKa3aTeJIbHBIC

pacCyKIeHussT B CHUTyalUsIX
IIOBCETHEBHOW KU3HH, IIPU
pemeHun 3axad U3 APYyrux

— B nosceonesnou scusnu u
npu usydeHuu opyaux npeomemos:
UCNONL306aNMb meopemuxo-
MHOJICECMBEHHDII  A3bIK U SA3bIK
JIO2UKU OISl ONUCAHUSL PealbHbiX
npoyeccos U AGIeHUll,  Npu
peutenuu 3a0ay Opyaux y4eOHvIX
npeomemos




MpEIMETOB

Yucna u GbIPAIICCHUA

OmnepupoBath Ha 6a30BOM
YPOBHE NOHATUAMMU: LI€J10€
YHCIIO0, IETUMOCTb YHCEIL,
O0OBIKHOBEHHAS APOOD,
JecaTUYHas ApoOb,
palMoHaIbHOE YUCIIO,
npuOIMKEHHOE 3HAUCHUE
qucia, 4yacTb, 101,
OTHOIIICHHE, TIPOLICHT,
HOBBIILIEHHUE U TIOHIKEHHE Ha
3aJJaHHOE YHUCIIO MPOLEHTOB,
Macuitao;

OTIEpUPOBATH HA OA30BOM
YPOBHE HOHATHAMM: JOrapuQm
qrciia, TPUTOHOMETpHUYECKast
OKpY’KHOCTb, I'pajlycHasi Mepa
yTJia, BeJIMYHHA YIIIa,
3aJJaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKOMN
OKpY’KHOCTH, CHHYC, KOCHHYC,
TaHIe€HC U KOTAHI'€HC YIJIOB,
UMEIOIINX MTPOU3BOJIEHYIO
BEJIMYMHY;

BBINOJIHATH apu(PMeETHIECKHE
NeHCTBUS C LETBIMU U
palnroHATEHBIMU YUCIIAMHU;
BBITIOJTHSTH HECIIOXKHBIE
npeoOpa30BaHUs YUCIOBBIX
BBIPAKECHUM, COAECPIKAIUX
CTETIEHU YHucell, TM00 KOPHU U3
quce, 1100 Jorapu@mbl

C80600H0 onepuposams
NOHAMUAMU: YeJloe YUCTO,
oenumocms uucell,
00bIKHOBEHHAs1 OPODD,
decsamuynasn Opoow,
PAYUOHAbHOE YUCTLO,
npUOIUNCEHHOE 3HAUEHUE
yucaa, yacme, 00Ji,
OmHOWeHUe, NPoYeHm,
noevlulerue U NOHUICEHUEe HA
3a0aHHOe YUCTIO NPOYEHMO8,
macumaob,

nPUBOOUNb NPUMEPDL YUCETL C
300AHHBIMU CEOUCMEAMU
oenumocmu;

onepupoeams NOHIMUAMU.
Joeapughm yucna,
MPULOHOMEMPULECKASL
OKPYICHOCMb, PAOUAHHAS U
2paodychas mepa yana,
BeUYUHA Yerd, 3A0AHHO20
Mo4KoU Ha
MPUSOHOMEMPULECKOT
OKPYIAHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOU3BOILHYIO
BEIUYUHY, YUCIA € U T,
8bINOIHAMb apughmemuyeckue
Oelicmeust, couemasi yCmHuole u
nUCbMeHHble NPUeMbl,
npuMeHsisi npu

CB00OIHO ONIEPUPOBATH
MOHATHIMH: HATYPAJILHOE
YHCJI0, MHOYKECTBO
HATypaJIbHBIX YUCEII, IIEJI0C
YUCII0, MHOXKECTBO IIEJIBIX
gucell, OOBIKHOBEHHAS IPOOb,
JECATHYHAS IpO0b,
CMeEIIaHHOE YHUCIIO,
paIMoHaILHOE YHCIIO,
MHOKECTBO PalliOHALHBIX
4Hcell, UppalMOHaIbHOE
YHCII0, KOPSHb CTEIEHH N,
JIECTBUTEIIFHOE YHCIIO,
MHOXECTBO AEHCTBUTEILHBIX
qHCell, TeOMETPUYECKas
WHTEPIIPETAIHS HATypaJIbHBIX,
LIEJIBIX, PAIMOHAIBHBIX,
JIEHCTBUTEILHBIX YHCET;

MMOHUMATh U OOBACHITH
pa3HUILy MEXK1Y MO3ULIUOHHON
Y HETNIO3ULIMOHHOW CUCTEMAMU
3aIUCH YHCEIT,

MEePEeBOAUTH YUCJIA U3 OJTHOU
CHUCTEMBI 3aIUCH (CUCTEMBI
CUMCIICHUS) B IPYTYIO;

JOKa3bIBaTh M UCIIOJIB30BATh

Jlocmuoicenue pe3ynibmamos
paszodena l;

Cc80000HO onepuposamv
YUCTOBBLMU MHONCECTBAMU
npu peweHuu 3a0a4;

NOHUMANTb NPUYUHDBL U
OCHOBHblE Udeu pacuiuperus
HYUCTIOBbILX MHOJM¥CECMS,

81a0emsv OCHOBHbIMU
NOHAMUAMU MeopUl
O0enumMocmu npu peuleHuu
CMAHOAPMHBIX 340a4

umems bazosvie
npeocmasieHust 0 MHONCECMEe
KOMNJIEKCHBIX YUCEL;

Cc60000HO BLINOIHAMb
mooKcoecmeenHbvle
npeobpazoeanist
MPUSOHOMEMPUUECKUX,
JL02APUGMUYECKUX,
CMENEHHbIX BbLPANCEHULL

e1ademnv hopmynou buHoma
Hvromona;

ymembsv 6blNOJIHAMb 3ANUCH
uucia e nOS’Mi/;MOHHOLVl




YHCell;
CpaBHHUBATh pallMOHAJIbHbIC
qrciia MeXy Co00i;
OLICHMBATh U CPaBHUBATH C
palMOHaIbHBIMU YHCIIAMU
3HAUEHUS LENIbIX CTENICHEN
4YHCeJl, KOPHEW HaTypaJbHOU
CTEIIEHU U3 YUCEl,
Jorapru(MOB YrCe B TPOCTHIX
ciyvasx;

n300pakaTh TOYKAMH Ha
YUCJIOBOU MPSAMOM LIENIBIE U
palMOHAaIbHBIC YHUCIA;
n300pakaTh TOYKAMH Ha
YHUCJIOBOU MPSIMOM LIENIbIE
CTETEeHH YHuCell, KOPHU
HATypaJIbHOM CTEIICHU U3
yHcell, JIorapu(Mbl YUCell B
IPOCTBIX CITy4asix;
BBINOJIHSTH HECTIOKHBIE
npeoOpa3oBaHMs IENIBIX U
JIpOOHO-pallMOHATBHBIX
OYKBEHHBIX BBIPAKEHUM;
BBIPAKATH B IPOCTEHIINX
ClIydasiX U3 paBE€HCTBA OJHY
MEPEMEHHYIO uepe3 JIpyTue;
BBIUUCIISITH B IPOCTBIX CIIydasx
3HAUEHUS YUCIIOBBIX U
OYKBEHHBIX BBIpa)KEHUH,
OCYIIECTBIISII HEOOXOIUMBIE
MOJICTAHOBKH U
npeoOpa3oBaHus;
nU300paxaTh CXeMaTHUECKH

Heobxooumocmu
BbLIYUCTUMENLHBIE
yempotuicmea,

HAaxoo0ums 3Ha4eHUs KOPHsl
HAMypaibHOU CmeneHu,
CMmeneHu ¢ payuoHaIbHbIM
nokasamejnem, ro2apugma,
UCNnoL3Ys npu
Heobx00umMocmu
8bIYUCTUMETILHBIE
ycempotiicmaa,

N01b308aMbCsL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax,

npPOBOOUNb NO U3BECHHBIM
gopmynam u npasunram
npeobpazosanusi 6YKEEeHHbIX
8bIPAdNCEHUU, BKTIOUATOUUX
cmenetu, KOpHu, 102apugmol
U MPUSOHOMempUulecKue
dyukyuu;

HAxXo00ums 3Ha4eHusl YUCI08bIX
U OYKBEHHBIX 8bIPANCEHUL,
ocywecmasis Heobxooumbie
NOOCMAHOBKU U
npeoopazo8anus;
u30bpasicams cxemamuyecKku
V2o, eIuyUHa KOmopoz2o
8bIpAICEHA 8 2padycax uiu
paouaHax;

UCNONIL3068AMb NPU PeLeHUU
3a0a4 mabauyHble 3HAYeHUs.
MPULOHOMEMPULECKUX

MIPU3HAKHU IETMMOCTH CYMMBI
U NIPOU3BEICHUS NIPU
BBIIIOJIHCHUY BBIYUCIICHUN U
peLIeHUN 3a1ay;

BBITIOJIHSITH OKPYTJICHHE
panoHATBHBIX U
HPpALMOHAJIBHBIX YHCEI C
3aJaHHOW TOYHOCTEIO;

CpaBHHUBATb ,HeﬁCTBHTCHBHbIe
Juclia pa3HbIMU CHOCO6aMI/I;

YHOPSI0YMBATH YHCIIA,
3aIMCAaHHLIC B BUJIC
OOBIKHOBEHHOM U IECATHYHOM
JIpoOH, YKCIIa, 3aIIMCaHHbBIE C
HCIIOJIb30BaHUEM
apupMeTUIECKOro
KBaJpaTHOT'O KOPHS, KOpHEH
cTelneHu OoblIe 2;

Haxoauth HOJl u1 HOK
Pa3HBIMH CIIOCOO0AMU 1
HCIIOJIb30BaTh UX MPH
pEIICHUHN 33]1a9;

BBITOJTHSTH BBIYUCICHUS U
npeoOpa3oBaHus BbIPAKESHUIH,
coJIeprKaIux
NEHCTBUTENLHBIC YHCIIA, B TOM
Yyclie KOPHU HATypaTbHbBIX
CTEIICHEH;

cucmeme CHucCierus,

NPUMEHSIMb NPU peuleHuu
3a0ay yenHvle Opoou;

NpUMeHsIMb NPU PeuleHul
3a0a4 MHO20UJIeHbl C
OeticmeumenbHbIMU U YeablMu
Koaghhuyuenmamu,

811a0emsv NOHAMUIMU
NPUBOOUMDBLLL U HENPUBOOUMbLUL
MHO20UIeH U NPUMEHSIMb UX
npu peweHuu 3a0a;

npUMeHsAmb Npu peueHuu
3a0a4y OCHOBHYI0 meopemy
aneedpwl;

NpUMeHAMb NPU peueHuU
3a0ay npocmetiuiue QyHKyuu
KOMNJIEeKCHOU NepemMeHHOU KaK
ceomempuiecKue
npeobpazosanus




yTOJ1, BEJIMYNHA KOTOPOTO
BBIPA)KEHA B IPAycax;

— OIICHUBATbH 3HAKU CHHYCA,
KOCHHYCa, TaHT€HCa,
KOTaHT'€HCA KOHKPETHBIX
YTJIOB.

B noseceonesnoti srcuznu u npu
usyueHuu Opyaux yueoHvix
npeomemos:

—  BBINTOJIHATH BEIYHUCIICHUS TIPU
pelIeHn! 3a1aq
MPAKTHUECKOTO XapaKTepa,

—  BBINIOJIHATH TPAKTHYCCKHUE
pacyeTsl ¢ UCMOIb30BaHUEM
py HEOOXOIMMOCTH
CIPABOYHBIX MAaTEPHAIIOB U
BBIUHCITUTEILHBIX YCTPOHCTB;

— COOTHOCHUTH peajbHbIC
BEJIMUMHBI, XapaKTEPUCTUKU
00BEKTOB OKPYKAIOIIET0 MUPA
C UX KOHKPETHBIMU
YHUCIIOBBIMH 3HAYCHUSIMU;

—  HCIOIH30BATh METOJIBI
OKpYTJICHUS, TPUOITMKEHUS U
MPUKUIKH TIPU PEIICHUN
MPAKTHYECKUX 3aa4
MTOBCETHEBHOW KU3HU

@ynxyutl yenos;

BbINOIHAMb NEPEeBO0 BeIUYUHBL
yena uz paouarnHou mepul 8
2paodycHyo u 0OpamHo.

B nosceonesnotl srcuznu u npu

usydeHuu Opyeux y4eomvix
npeomemos:

BbINOIHAMb OCUCMBUL C
YUCTIOBBIMU OAHHBIMU NPU
peuteHuu 3a0a4
NPAKmMu4ecko2o xapakmepa u
3a0a4 U3 paziudHulx ooracmett
3HAHUL, UCNONBL3YS NPU
HeobXo0UMocmu CnpagoyHble
mamepuansl u
BbIUUCIUMETIbHBLE
ycmpoucmaa;

OYyeHusamsy, CpAGHUBAMb U
UCNONB3068AMb NPU PeuleHUU
NPAKMUYecKux 3a0ay
YUCNI0BblE 3HAYEHUS PEeATIbHbIX
8eIUYUH, KOHKDEMHble
YUCI08ble XAPAKMEPUCMUKU
00beKmMOo8 OKPYIAHCAIOUe2o
mupa

BBITOJIHATH
TOXK/IECTBEHHbBIE
npeoOpa3oBaHus

CTaHAapTHBIC

TPUTOHOMETPUYECKUX,
J0rapupMHUECKUX,
CTETIICHHBIX, UPPALMOHAIBHBIX
BBIpaKCHUI.

B nosceHeBHOM KU3HU U IIPU
M3Y4YEHUHU APYTUX IIPEAMETOB:

BBINOJIHATH U OOBSACHATD
CpaBHEHHUE PE3YNITATOB
BBIYUCIICHUH MTPH PEIICHUN
MPAaKTUYECKHX 3324, B TOM
qHcie NPUOIMKEHHBIX
BBIYHCIICHUH, HCIOB3YS
pas3HbIe CIIOCOObI CPaBHEHUH;

3alMCbIBaTb, CpaBHHUBATD,
OKPpYTJIATH YUCJIOBBIC JaHHLIC
PCaIbHBIX BCJIMYUH C
HCIIOJIb30BAHHUEM PA3HbIX
CHUCTEM U3MCPECHUAA,

COCTaBJIATh U OLICHUBATh
pa3HbIMU CcIIOCOOAMU
YHUCJIOBBIE BBIPAXKECHUS IIPU
pEeLIEHUH IPAKTUYECKUX 3a1a4
U 337124 U3 JpYruX yuyeOHbIX
IpEAMETOB

Ypasnenuﬂ U Hepaeencmea




— Pematp nuHelHbIE ypaBHEHUS
Y HEpaBEHCTBA, KBaIPaTHEIC
ypaBHEHHS,

— pemartp Jorapumuueckue
ypaBHeHus Buja log a (bx + C)
= d u mpocTeiimue
HepaBeHcTBa Bua 10g 2 X <d;

— pemarth MoKas3aTelbHbIC
ypaBHeHus, Buga a®*°=d (rae
d MOKHO TIPEJICTaBUTH B BH/IE
CTEIEHU C OCHOBAaHUEM &) U
MPOCTEMNIIINE HEPABEHCTBA
Buga @< d (rme d MoxxHO
IPEJICTaBUTh B BUJIE CTEIICHU C
OCHOBaHHUEM a);.

— TPUBOAUTH HECKOJIBKO
IPUMEPOB KOPHEU
IIPOCTEUILIErO
TPUTOHOMETPHUECKOTO
ypaBHEHHUS BHUJA: Sin X = @,
cosx=a,tgx=a,ctgx=a,
rje a — TabIuYHOe 3HAYCHHE
COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKON
byHKINH.

B nosceonesnoti sorcuznu u npu
U3yyeHuu Opyeux npeomemos:

— COCTAaBIIATH M pelIaTh
YPaBHEHHS U CUCTEMBI
YPaBHEHUI NPU pEIICHUN
HECIIOKHBIX TIPAKTUIECKUX
3a1a4

Pewams payuonanvhsie,
noKkasameibHble U
JloeapugmuyecKkue ypagHeHus.
U HepaseHcmaa, npocmeniuiue
UppayUoHaIbHbie U
Mpu2oOHOMempuiecKue
VPaBHeHUsl, HEPABEHCMBA U UX
cucmembvi,

UCNONBL3068AMb MEMOObL
PeweHUs: yPAGHEeHUIL:
npugeoerue K Uy
«npouseedenue PaeHO HYI0N»
UNU «HACMHOE PABHO HYTION,
3aMeHa nepemMeHHbIX;
UCNONB3068ANb MEMOO
UHMEPBAN08 O peuleHus
HepaseHCcma,

UCNONB3068AMb SpAPuUecKull
Memo0 071 RPUOTUIHCEHHO2O
pewieHus ypasHenutl u
HepaseHCcms,

usoopasicams Ha
MPUSOHOMEMPULECKOT
OKPYIACHOCMU MHONCECTEO
peweHull npocmeiuux
MPUSOHOMEMPULECKUX
VpasHeHull U HepaABeHCM8,
8bINOIHAML OMOOP KOPHell
VPaBHeHUU Ul peuleHuil
HepaseHCcms 6 COOmMEemcmeuu
€ OONOTHUMENbHbIMU
VCAOBUAMU U 02PAHUYEHUAMU.

CB00OIHO ONIEPUPOBATH
MOHATUSIMU: YpaBHEHHE,
HEPaBEHCTBO, PABHOCUJIbHbBIE
YpaBHEHHUS U HEPABEHCTBA,
YpaBHEHUE, SBIIAIOLICECS
CJIEJICTBUEM APYTOro
YpaBHEHUS1, YPABHEHUS,
PaBHOCHJIbHBIE HA MHO>KECTBE,
PaBHOCHUJIbHBIE
peoOpa3oBaHus ypaBHEHUM;
pemaTh pa3Hble BUJIbI
YPAaBHEHUHN U HEPABEHCTB U UX
CUCTEM, B TOM UHUCJIE
HEKOTOpbIEC YpaBHEHUS 3-U U
4-i1 ctenenel, 1poOHO-
pauroHaNbHbIE U
HppaliOHAJILHBIE;

OBJIaJIETh OCHOBHBIMU TUIIAMU
[10Ka3aTEIbHBIX,
norapuMUUECKHX,
HMPPALMOHAIIBHBIX, CTEIIEHHBIX
YPaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOAAMH UX
pelieHui U MPUMEHSITh X
MIpU PEIICHUH 3a]a4;
MIPUMEHATH Teopemy besy k
PELIEHUIO YPABHEHU;
IIPUMEHATH Teopemy Buera
JUISL pEILIEHHUs] HEKOTOPBIX
YpPaBHEHUU CTEIICHU BBIIIE
BTOPOI;

[IOHUMATb CMBICII TEOPEM O
PaBHOCUJIBHBIX U

—  Jlocmuoicenue pezyromamos
paszoena l;

—  €c80000HO onpedensims Mmun u
8b10UPAMb MeMmoo peuleHus
NOKA3AMeNbHbIX U
Jloeapughmuyeckux ypagHeHull
U HepaseHcms,
UPPAYUOHATILHBIX YPAGHEHULL U
HepaseHCcms,
MPULOHOMEMPUYECKUX
VpasHeHull U HePABEHCME, UX
cucmem,

—  ¢80000HO pewiams cucmembl
JIUHEUIHbIX YPABHEHULL,

—  peuwiams 0OCHOBHbLE MUNDbL
VPasHeHUll U HEPABEHCME C
napamempamu,

—  npuMeHAmb NPU peuleHuu
3a0au




B nosceounesroti socuznu u npu

uzyyeHuu Opyeux yyeOHvix
npeomemos:

COCMassams u peulams
VpasHeHus, cucmembl
VpasHeHull U HEPAGEeHCMBA Npu
peuieHuu 3a0a4 opyeux
VUeOHbIX npeoMemos;
UCNONb3068aMb YPAGHEHUS U
HepageHcmaa 0Jisk NOCMPOEHUs.
U UCCe008aHUS NPOCMEUUUX
Mamemamuieckux mooeneti
PEANbHbIX CUMYayull Uiy
NPUKIAOHBIX 34044,

YyMemb UHMePnpemuposans
NOIYYEeHHbLU NPU peueHun
VPasHeHUsl, HEPABEHCMBA U
cucmemsl pesyivmam,
oyeHugams e2o
npasoonooodue 8 KOHmMeKcme
3A0aHHOU pedbHOU CUmyayuu
UU NPUKTAOHOU 3A0a4u

HEepPaBHOCHIIBHBIX
npeoOpa3oBaHUAX YPaBHEHUI
U YMETb UX JIOKa3bIBATh;
BJIaJIeTh METOJJaMH PEIICHHS
ypaBHEHUI1, HEPABEHCTB U UX
CHCTEM, YMETh BBIOMPATh
METOJ] pEIICHUS 1
000CHOBBIBATh CBOI BBIOOD;
WCTIOJIH30BATh METOT
MHTEPBAJIOB JUIS PELICHUS
HEPaBEHCTB, B TOM YHCIIC
IPOOHO-PAMOHATBHBIX U
BKJIIOYAIOIIUX B ce0s
UppalOHAIILHBIC
BBIPAKCHNS;

pemiate anredpanyeckue
yYpaBHEHUSI U HEPABEHCTBA
UX CUCTEMBI C TTapaMeTpamMu
anreOpanuecKiuM 1
rpauueckuM MeTO/IaMU;
BJIQJIETh Pa3HBIMU METOJIaMHU
JI0Ka3aTeJIbCTBA HEPABEHCTB;
pemars ypaBHEHHS B LIEJIBIX
qHCIax;

M300pakaTh MHOXKECTBA Ha
TUTOCKOCTH, 3a/1aBacMbIe
ypaBHEHUSIMH,
HEpaBEHCTBAMH U UX
CHCTEMaMH;

CBOOOJTHO MCTIOJIb30BATh
TOX/ICCTBEHHBIC
npeoOpazoBaHus pu
peLIeHUN YPaBHEHUN U




CHCTEM YpaBHEHUH

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux npeomemos:
COCTaBJIATH M PeIIaTh
ypaBHEHHUS, HEPABEHCTBA, UX
CHCTEMBI IIPY PEIICHUH 33124
JIPYTUX Y4eOHBIX IPEIMETOB;
BBITIOJHSATH OLIEHKY
MIPaBAOIOI00US PE3yIbTATOB,
MOJIy4aeMBbIX MIPU PEIICHUN
Pa3JINYHBIX YpPaBHEHUH,
HEPaBEHCTB U UX CUCTEM IpH
pEIIeHUH 3a/1a4 IPYTUX
y4eOHBIX MPEAMETOB;
COCTaBJISATh U pellaTh
ypaBHEHUS U HEPABEHCTBA C
rapamMeTpamMu Mpu PEeIIeHUN
3a/1a4 IpYTuX y9eOHBIX
MPEIMETOB;

COCTaBJIATH ypaBHECHHE,
HEPaBEHCTBO WJIM UX CUCTEMY,
OIMCHIBAIOIIIE PEATTHHYIO
CUTYALUIO WK MPUKIAJTHYIO
3aaqy, MHTEPIPETHPOBATh
MOJTy4YEeHHBIE PE3YJIbTATHI;
HCIIOJIb30BaTh IPOrPaMMHBIE
CpeICTBa IPU PEUICHUN
OTJIETbHBIX KIIACCOB
YpaBHEHUH U HEPABEHCTB




Dyukyuu

OnepupoBath Ha 6a30BOM
YpOBHE MOHATUSAMHU:
3aBUCHUMOCTH BEJINYHH,
(byHKIHMsS, apryMeHT U
3HaueHue PyHKIuU, 06J1acTh
OIIpEeIeIeHUS] © MHOYKECTBO
3HauYeHUH QyHKIHUU, TpaduK
3aBHCUMOCTH, Ipaduk
byHKIMHN, Hyd QYHKIUY,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIIOBOM
MIPOMEXKYTKE, yObIBAHUE HA
YHICIIOBOM ITPOMEXKYTKE,
HauOOJbIIIee U HANMEHbIIIEEe
3HavYeHHE (PYHKIIMN Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuoandeckast QyHKIUs,
NEPUOTI;

OIepupoBaTh Ha 6a30BOM
YpOBHE MOHATUSMU: TIPSMAst U
oOpatHas
MPOTIOPIIMOHATIBHOCTD
TUHEHAas!, KBaApaTUIHAs,
norapuMudeckas u
noKasareabHask PYHKIIHH,
TPUTOHOMETPHUYECKHE
GbyHKIUY;

pacrno3HaBaTh rpauku
AJIEMEHTAPHBIX QYHKIIHIA:
npsAMoil u oOpaTHOH
MPOTIOPIIMOHATIBHOCTH,

Onepuposams NOHAMUAMU:
3a8UCUMOCMb BEUYUH,
GdyuKyus, apeymenm u
3HayeHue hyHKyuu, 0061acmo
onpeoeneHust U MHOINCECMEO
3HaueHull pyHKyuu, epapux
3asucumocmu, epagux
@yHryuu, Hyau gyukyuu,
NPOMEINCYMKU
3HAKONOCMOAHCMEA,
go3pacmanue Ha YUci080M
npomedcymke, yovieanue Ha
YUCTI080M NPOMEIHCYNIKE,
Hauboablee U HaUMeHblULee
3HayeHue hyHKyuu Ha
YUCTI0BOM NPOMEIICYNIKE,
nepuooudeckas QyHKyus,
nepuoo, YemHast U HeyemHdast
dyHryuu;

onepupoeamy NOHAMUAMU:
npamas u oopammuas
NPONOPYUOHATLHOCTD,
JIUHeNHAs, Keaopamu4Has,
Jloeapupmuyeckas u
noKa3amenvbHas yHKyuu,
mpueoOHOMempuiecKue
dyukyuu;

onpeoenams 3Ha4eHue
@yHKYUU NO 3HAYUEHUIO
apaymeHma npu paziuyHuix
cnocobax 3a0anus QyHKYuu;
cmpoums 2papuKu u3yyeHHvIX

Brnaners nonstusMu:
3aBHCHMOCTH BEJINYHH,
(GyHKLUSA, apryMEeHT U
3HaueHue QPyHKIHUH, 00I1aCTh
OIpeieIeHNsI 1 MHOKECTBO
3HaYeHU! (PyHKINH, rpaduk
3aBUCUMOCTH, I'pauk
byHKIMHU, HYyH QYHKIUH,
IPOMEKYTKU
3HAKOIOCTOSIHCTBA,
BO3pacTaHHe Ha YUCIOBOM
IPOMEKYTKE, yObIBaHNE Ha
YHUCIOBOM ITPOMEKYTKE,
HauOoJIbIlIee U HAUMEHbIIIEE
3HaYeHHue (QyHKIHUU Ha
YHCIIOBOM NTPOMEXKYTKE,
nepuoauieckas QyHKIHA,
HepUO/JI, YeTHAs U HeUeTHas
(GyHKINU; YMETh IPUMEHSATh
9TH MOHATUS IPU PEIICHUU
3a/1ay;

BJIAJIETh MOHATHEM CTETICHHAs
GyHKIMS; CTPOUTH ee Trpaduk
U YMETb IPUMEHSATH CBOICTBA
CTENeHHON (QYHKIMH NPU
pelLleHUH 3a7ay;

BJIaJIETh MOHATUAMU
nokasaresibHasi QyHKIHS,
HKCIIOHEHTA; CTPOUTh UX
rpaduKy ¥ yMETh IPUMEHSTh
CBOMCTBA [TOKA3aTEIIbHOU
(GYHKIMM NIPU pEeLICHUH

- ﬂocmu:)fcenue pes3yibmanos

pazoena l;

enademsv NOHAMUEM
ACUMNMOMbL U YMEmb €20
NPUMEHAMb NPU PeueHUU
3a0au,

NPUMEHSIMb MeMOoObl peuleHus
npocmenuux
ougpepenyuanvrvix
YPasHeHul nepeozo U 8Mopoco
nopsi0Ko8




JIMHEHOM, KBaJIpaTUYHOM,
norapupMUUECKOi n
MoKa3aTeabHON QyHKIUH,
TPUTOHOMETPUUYECKUX
byHKIHIA;

COOTHOCHUTH TpauKu
AIIEMEHTAPHBIX (PYHKIIMIA:
npsMOil 1 00paTHOU
MPOIMOPIMOHATIEHOCTH,
JINHEMHOM, KBAaJIpaTUYHOM,
JorapupMUIEecKon U
MoKa3aTeabHON (QyHKIUH,
TPUTOHOMETPUUYECKUX
¢byskuuii ¢ popmynamu,
KOTOPBIMH OHU 33/1aHBI;
HAXOJUTh MO IpaduKy
pUOIMHKEHHO 3HAUECHUS
(GYHKIIUH B 33/TaHHBIX TOYKAX;
OTIpEeAeIIATH MO Ipaduky
cBOMCTBa (pyHKIMH (HyIH,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
MPOMEXYTKH MOHOTOHHOCTH,
HanOOJIbIINE M HANMEHBIITNE
3HAYCHHMS U T.I1.);

CTPOUTH ICKH3 Tpaduka
(GyHKINH, yIOBIETBOPSIONICH
MIPUBEJICHHOMY HabOpy
YCIIOBH (IPOMEXYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHUe (PYHKLIUHU B
3aJaHHOM TOYKE, TOUKHU
SKCTPEMYMOB U T.J.).

GdyHKyuL;

—  Onucwuleamv no 2paguxy u 8
NpOCMeuuux cyyasx no
¢ opmyne nosedenue u
ceoticmea (yHKyul, Haxooumy
no epaguxy @yHKyuu
Hauboabuile U HauMeHbLUiUe
SHA4eHus1;

— cmpoumb 3cKu3 2paguxa
@yHKYyuu, yoosremeopsarowel
npueedeHHoMy Habopy
VC08ULL (NPOMENCYMKU
803pacmarus/yovieanus,
3HayeHue QYHKYUU 8 3a0aHHOl
moyKe, MmouKU IKCMpemymos,
AcCUMnmMomol, Hyaiu OYHKYuu u
m.o.);

— pewiamv ypasHeHus,
npocmetiuiue cucmemol
VpasHeHuu, UCNONb3YS
ceolicmea yHKYull u ux
epaghuxos.

B noeceomnesnoti socuznu u npu
u3yyeHuu opyeux y4eOHbix
npeomemos:

— onpedensimv no epaguxam u
UCNONIBL3068aMb OISl peuleHUs]
NPUKIAOHBIX 3A0a4 C8OUCMBA
PeanvbHblX npoyeccos u
3agucumocmeti (Haubovuiue u
HaumeHbuue 3Ha4eHus,
NPOMEIHCYMKU 03PACMAHUS U

3a/1ay;
BJIQ/IETh MTOHITHEM
Jorapupmuyueckas QyHKIus;
CTPOUTH €€ rpaduK U yMeTh
INPUMEHSTH CBOMCTBA
ngorapu@mMuueckon GyHKIUN
IpU PELICHUH 3a/a4;

BJIQ/IETh MOHATHIMHI
TPUTOHOMETPHUYECKHUE
(GYHKIMH; CTPOUTH UX
rpaduKy ¥ yMETh IPUMEHSTh
CBOMCTBA
TPUTOHOMETPHUYECKIX
(GYHKLIUH NIPU peIIeHUH
3a/1ay;

BJIAJIETh MOHATHEM OOpaTHas
GYHKIUS; IPUMEHATD 3TO
TIOHSITHE TIPH PEUICHNH 3a/1a4;
OPUMEHSTH MIPU PELICHUN
3aJ1a4 CBOMCTBA QYHKIUI:
YEeTHOCTh, IEPUOAUIHOCTD,
OTPaHUYCHHOCTH;

NPUMEHSTH MTPH PEIICHUN
3a/1a4 mpeoOpa3oBaHUs
rpadukoB (pyHKITHI;

BJIAJICTh MOHATUSMH YUCIIOBAs
MOCIIeJ0BATEIbHOCTD,
apupmMeTnyeckas u
reoMeTpuYecKas Iporpeccus;
OPUMEHSTH MIPU PELICHUN
3a71a4 CBOMCTBA U MPU3HAKHU
apu(METHIECKON U
reOMETPUYECKON TPOTPECCHIA.




B nosceonesnoti sorcuznu u npu

u3yyeHuu Opyeux npeomemos:

— ompenensaTh 1o rpadukam
CBOMCTBA peabHBIX
MPOIECCOB U 3aBUCUMOCTEM
(HanGopIIMe 1 HAUMEHbIINE
3HAYEHMS], IPOMEKYTKH
BO3pacTaHus U yObIBaHUS,
MTPOMEXYTKH
3HAKOIOCTOSTHCTBA U T.I1.);

— HUHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOMN
MPaKTUYECKOW CUTyalluu

Vobl8anusi yHKYuu,
npPOMeNCYmKU
3HAKONOCMOAHCMEA,
acuMnmomol, nepuoo u m.n.);
UHMEPNPemuposanms
CBOLICMBA 8 KOHMeEKCMme
KOHKDEemHOU NPpaKmuieckou
cumyayuu,

onpeoensams no epaguxam
npocmetiuiue
xapaxmepucmuxu
nepuooOUYecKUx NPpoyeccos 8
buono2ul, IKOHOMUKE,
My3vbIKe, paouocesisu u op.
(amnaumyoa, nepuoo u m.n.)

— B noeceownesHotl scusHu u npu
U3yyeHuu Opyaux y4eoHvix
npeomemos:

— ompenensaTh mo rpadukam u
MCIIOJIb30BATh /ISl PELLEHUS
MPUKIIAIHBIX 3a]]a4 CBOICTBA
pEaJIbHBIX IIPOLIECCOB U
3aBUCUMOCTEH (HanbOobIIHe
Y HaMEHbIIINE 3HAYCHMSI,
MIPOMEXKYTKH BO3pacTaHUsI U
yObIBaHUs (QYHKIINH,
MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA,
ACUMIMTOTHI, TOYKU NIEperuoa,
MepUoJ U T.11.);

— HUHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOM
IIPaKTUYECKON CUTYyaLUU;.

—  OIpenelsTh 1o rpaduxkam
IIPOCTEUIINE XapaKTEPUCTUKHU
NEPUOANYECKHUX MPOIIECCOB B
OHOJIOrUH, JKOHOMMUKE,
MY3BIKE, PAAUOCBA3HU U JP.
(aMIuMTYy 1A, TEPUOA U T.11.)

Dnemenmovl Mamemamuuecko2o aHaiu3a

— OmnepupoBaTb Ha 6a30BOM
YpOBHE MOHATHSIMHU:
NPOU3BOIHAS (QYHKLUH B
TOYKE, KacaTelbHas K
rpaduky pyHKIIHH,
npou3BoAHas QyHKIINH;

—  OIpEAeITh 3HAUYCHNE
MIPOM3BOIHON (PYHKIIUH B

Onepuposams NOHAMUAMU.
npou3B0OHAs PyHKYUU 8
mouKe, KacamenbHas K
epaghuxy yukyuu,
npou3800HAs PyHKYUU,
BLIYUCTIAMb NPOU3BOOHYIO
0O0HOYNIEHA, MHO20UJIeHd,
K8aOpamHo2o KOpHs,

— Brnaners nonsituem
OeCKOHEUHO yObIBaroIIas

IrCOMCTPpUYCCKaAs ITPOTrpeCCrg U
YMETH NPUMECHSATDH €ro Ipu
pCUICHNHU 3a/1a4;

- MNPUMCHATH JJI pCHICHUA
3ala4 TEOpUIO MpeacioB;

— BJIaACTh ITOHATUAMU

— HHocmuorcenue
pe3ynibmamos pazoena l;

— 8000010 61a0emb
CMAHOAPMHBIM ANNAPAMOM
MamemMamu4ecko20 aHaiu3a oas

BbIUUCIEHUSL NPOU3BOOHBIX
@yHKYUU OOHOU nepeMeHHOU,
— C80000HO NPUMEHAMb




TOYKE TI0 H300paKEHUIO
KacaTelIbHOU K TpaduKy,
IIPOBEJAEHHON B 9TOM TOUKE;
pelIaTh HECIOXKHbIE 3a7aun
Ha MPUMEHEHHE CBA3U MEKIY
IIPOMEXYTKAMH
MOHOTOHHOCTH U TOUYKAMHU
AKCTpeMyMa (PyHKLUH, C
OJTHOH CTOPOHBI, U
IIPOMEXYTKAMH
3HAKOIIOCTOSIHCTBA U HYJISIMU
IIPOM3BOIHON 3TON PYHKIIMU
— C IpYTOM.

B nosceonesnoti sorcuznu u npu

u3yyeHuu Opyeux npeomemos:
MOJIb3YACh Ipadukamu,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa,
MIOBBIILICHUS, YBEIMUECHUS U
T.I1.) WJIK CKOPOCTH yObIBaHUS
(mageHus, CHIKEHUS,
YMEHBLIEHHUS U T.I1.) BEIUYHH
B pPEaJIbHBIX IpoLIeccax;
COOTHOCHTB TpapuKu
peasbHBIX MPOIIECCOB H
3aBUCUMOCTEH ¢ UX
OIMCAHWUSIMH, BKITFOUAIOIIMHA
XapaKTePUCTHKH CKOPOCTH
n3MeHeHus (OBICTPBINA POCT,
IUTABHOE MOHIDKEHUE | T.11.);
UCTOJIb30BaTh rpaduKu
peasbHBIX TPOIIECCOB IS

NPOU3800HYIO CYMMbl
GdyHKYyuLL;

—  BbIUUCIAMb NPOU3BOOHBLE
9/IeMEHMAPHBIX QYHKYUL U UX
KOMOUHAYUIL, UCNONb3YA
CNpagoYHbIE MAMEPUATILL,

— uccrnedosams 8 NPOCMeEUUX
CYUasAX QYHKYUU Ha
MOHOMOHHOCMb, HAXOOUMb
Haubonbuue U HauMeHbLUe
3HAYeHUs: PYHKYUL, Cmpoumay
epaghuxu MHO2041€HO8 U
npoCmMeuuux payuoHaIbHbIX
@yHKYUll ¢ UCNONBL30BAHUEM
annapama mMamemamuyecko2o
ananusa.

B nosceonesnoui sxcusnu u npu
usyueHuu opyaux yueOHvlx
npeomemos:

—  pewambs NPUKIaOHble 3a0ayu
u3 buono2uu, Gu3UKU, XUMUU,
IKOHOMUKU U OPYSUX
nPeoMemos, Ce33aHHble C
uccnedosaruem
Xapakxmepucmux peaibHulx
npoYeccos, HaxXo0NHCOeHUuem
HAUOONBUIUX U HAUMEHBLUUUX
3HAYeHull, CKopocmu u
VCKOpeHUsi U m.n.;

—  UHmMepnpemuposams
NOIyYeHHble Pe3)IbImambyl

OEeCKOHEUYHO OOJIbIINE U
OECKOHEYHO MaJble YHCIIOBbIC
MOCJIeIOBATEIILHOCTH U YMETh
CpaBHUBATh OECKOHEYHO
00JbIKe U OECKOHEYHO MaJible
MOCTIeI0BaTEILHOCTH;

— BIIA/ICTh MOHATHSIMHU:
MPOU3BOIHAS (QYHKITUH B TOUKE,
MpOU3BOIHAS (QYHKIUY;

— BBIUUCIISITH IPOU3BOJIHBIE
JJIEMEHTAPHBIX (PYHKINN U UX
KOMOUWHAIIHI;

— uccneaoBaTh GyHKIUU Ha
MOHOTOHHOCTb U IKCTPEMYMBI;
— CTPOUTH rPaPUKU U
MPUMEHSITH K PEIICHUIO 33/1a4, B
TOM YHCJIE C TapaMETPOM;

— BJIAJIETh TIOHATHEM
KacatenbHas K rpaduky QyHKIUU
¥ YMETh MPUMEHSTH €ro MPH
peleHuH 3aj1a4;

— BIIQJICTh MTOHITHSIMHU
nepBooOpa3Has GyHKIHA,
OTpe/ieNIeHHBIA UHTETPaT;

— MIPUMEHSITh TEOpEMY
Herorona—JleliOHuLa u ee
CJICZICTBUS /ISl pEIICHUS 3a]1ad.

— B noesceonesnoti scusnu u
npu uzyueHuu Opyeux yueOHwix
npeomemos:

— pemaTh MpHUKIaIHbIe
3a/1auu U3 OMoJIoruu, (GU3UKH,

annapam mamemamuiecko2o
ananusa O UcCcie008anus
GyuKryuti u nocmpoenus
epaghuxos, 6 mom uucie
UCC1e008aHUs Ha 8bINYKIOCb,
— onepuposams NOHAMUEM
nepeooobpasHou hyHKyuu Ol
peulerus 3a0ay;

— 081a0emb 0CHOBHbIMU
ceedeHUusAMU 00 uHmezpae
Hviomona—Jletionuya u ezo
npocmeuux npUMeHeHuUsIx,
— onepuposams
CMAHOAPMHBIX CUMYAYUAX
NPOU3BOOHBIMU BbICUIUX
nops0Kos,

— yMemb npUMeHAmMb npu
peuieHuu 3a0a4 Ceolcmada
HenpepuvlHbIX PYHKYULL,

— yMemv npUMeHAMb npu
peutenuu 3a0ay meopembl
Beuepwmpacca;

— yMembyb 8bINOIHAMb
NPUOIUICEHHBLE BbIUUCTICHUSL
(Memoovl peutenus ypagHeHul,
8bIYUCTIEHUS ONPEOENeHHO20
uHmezpana);

— yMemb npuMeHAmb
npunodcenue nPou3800HOU U
onpeoeneHHo20 UHme2pand K
peuieHuro 3a0au
ecmecmeo3HaHus;

— e1adems NOHAMUAMU




pELICHUS HECTIOKHBIX
MNPpUKJIAAHBIX 3a/la4, B TOM
YHUCJIEe ONPEACIIssl TI0 TpaguKy
CKOpPOCTb X0J1a IIpolecca

XUMHH, SKOHOMUKH U APYTUX 8mopas npouseo0Has,
MIPEAMETOB, CBSA3aHHBIE C 8bINYKIOCMY 2paghuxa pyHKkyuu u
UCCIIeIOBaHUEM XapaKTEPUCTUK yMemby ucciedoeams QyHKyuio Ha
IIPOLIECCOB; 8bINYKAOCTD

— HWHTEPIPETUPOBATH

MOJTyYE€HHBIE Pe3yJIbTaThl

Cmamucmuxa u meopusn 8epoﬂmuocmeﬁ, JqocuKka u KOM6uuam0pul<a




— omepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMH
OIHCaTETbHBIMU
XapaKTePUCTHKAMHU
YHICIIOBOTO Habopa: cpeaHee
apupMeTHIECKOe, MeTnaHa,
HauOoJbIlIee U HAaUMEHbILIee
3HAUYCHUS;

— ONepupoBaTh HAa OA30BOM
YpOBHE MOHATHUSMHU: YACTOTa U
BEPOSITHOCTH COOBITHS,
CITy4alHBIN BBIOOD, OTIBITHI C
PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSMU;

—  BBIYHUCIIATH BEPOATHOCTH
COOBITHI HA OCHOBE TOJICYETA
Yrclia UCXO/I0B.

B nosceonesnoii srcuznu u npu
usydeHuu Opyaux npeomemos:

— OIIGHUBATh M CPAaBHUBATH B
MIPOCTHIX CITydasx
BEPOSITHOCTH COOBITUH B
peabHOM KU3HU;

— YHUTaTh, COMIOCTABIIATH,
CpaBHHBATb,
HHTEPIPETHPOBATH B MPOCTHIX
CIIy4asiX peajbHbIe JaHHBIE,
NIPEICTaBJICHHBIC B BUJIC
TabIu1l, JUarpaMm, rpaukoB

Hmemv npeocmasnernue o
OUCKDEMHBIX U HENPEPbLIGHBIX
CLYUAUHBIX BETUYUHAX U
pacnpeoenenusx, o
He3a8UCUMOCMU CLYYAUHBIX
BeNUYUH,

umMemsb npeocmasieHue o
MAMEMAMuUYecKom OHCUOAHUU
U oucnepcuu CyyauHbix
BENUYUH,

umems npeocmasiexue o
HOPMAIbHOM pacnpeoeieHuy u
npumepax HOpMAaIbHO
pacnpeoeneHubix Cay4autblx
BeNUYUH,

HOHUMAMb CYMb 3AKOHA
OobUUX HUCeN U
8b100POUHO20 Memooda
UMepeHUs 6ePOSIMHOCIEL,
umMems npedcmasieHue 0o
VCI06HOU 8ePOAMHOCIIU U O
NOJHOU 8EPOSAMHOCTU,
NPUMEHAMb UX 8 peuleHUU
3a0au;

umemsb npeocmasieHue o
BANCHBIX YACTIHBIX BUOAX
pacnpeodenerull u npUMeHsIMb
UX 8 peuleHuu 3a0ay,

umems npedcmasienue o
KOppeasyuu C1y4yaiHblx
8eNUYUH, O TUHEUHOU
peepeccuu.

— OnepupoBaTh OCHOBHBIMU
OIMHCATETHHBIMU
XapaKTePUCTHUKAMHU YHCIOBOTO
Habopa, MOHATHEM I'eHepaJIbHAS
COBOKYITHOCTb M BEIOOPKOH M3
Hee;

— OIIEPUPOBATH TIOHATHUSIMH:
4acTOTa M BEPOSITHOCTh COOBITHUS,
CyMMa ¥ MTPOU3BEICHUE
BEPOSITHOCTEH, BEIYUCTIATh
BEPOSITHOCTH COOBITHII HA OCHOBE
MOJICYETA YUCJIA UCXOJIOB;

— BJIaIETh OCHOBHBIMU
MOHSITHSIMA KOMOWHATOPUKHU U
YMETh UX MPUMEHSTH IpU
pelIeHNH 3a]1a4;

— HUMETh MpeJCTaBIeHne 00
OCHOBaxX TEOPUHU BEPOSTHOCTEH;
— HMMETh MPEACTABICHUE O
JTUCKPETHBIX U HENPEPBIBHBIX
CIIy4aifHBIX BEJIMUMHAX U
pacnpeeneHusx, o
HE3aBUCHUMOCTH CITyYailHbIX
BEJIMYNH;

— MMETh TIPEJICTABJICHUE O
MaTeMaTHYeCKOM OKUIAHHUH U
JTUCTICPCUU CITyYalHBIX BEJINIHH,
— UMETh TPEJICTABICHUE O
COBMECTHBIX paclpeiesieHusIX
CITyYaiHBIX BEJTUYUH;

— MMOHUMATD CYTh 3aKOHA
OOJIBIIUX YUCEII U BEIOOPOYHOTO
METO]1a U3MEPEHUS

— HHocmuoicenue
pe3ynibmamos pazoena l;

- umemnio npedcmameﬂue o
cmamucmu4decKux cunomes3dax u

npogepke cmamucmuyecKkot
2unomesul, 0 CMAMUcmuKe
Kpumepusi u ee ypogHe
3HauuMocmu,

— umemuv npedcmasiexue o

CBA3U IMNUPUYECKUX U
meopemu4eckux pacnpeoeeHull




B nosceonesnoui sorcuznu u npu BEPOSATHOCTEM;

U3yYeHUU Opyeux npeomemos: | — UMETh MPEJICTABIICHUE O
—  BbIYUCTIAMb UNU OYeHUBAMb HOpMaJIbHOM paCTIpEeACIICHUN 1
8ePOSIMHOCMU COOLIMULL 8 NpUMEpax HOPMAJILHO 3
DPeanbHoil HCU3HU, pacnpeie]ICHHbIX CITyYaliHbIX
—  eblOUpamev nooxoosauue BCJIMHAH,
MemoObl npedcmasieHus u - UMETB HPEICTABICHHUE O
06paBomKU danHbIX; KOPPEISIUH CITyYaiHbIX
—  yMemb peuiams HeCi0JiCHbLE BCJLATHH.
3a0a4u Ha NPUMeHeHUe 3aKOHA
OObLUUX YUCeN 8 COYUOTOUU, | — B nosceonesnoii orcusnu u
cmpaxosanuu, npu uzyueHuu Opyeux
30pasooxXpanenul, npeomemos:
obecneuenuu bezonacHocmu — BBIMHCIIATD WM OLICHUBATD
HaceleHusl 8 YPe38blYaAUHbIX BCPOATHOCTH COOBITHIL B
cumyayusix peaNbHOM KU3HU;
— BBEIOMpATh METOMBI
MTOJIXOJISAIIETO MPEJACTABICHUS U
00pabOTKHN TaHHBIX
Texcmoegvle 3a0auu

— PemaTh HeCI0KHBIC —  Pewamyw 3a0auu pasnvix — Pemrate pasHeie 3amaun —  Hocmuoicenue
TCKCTOBBIC 3a/Ta49M PA3HBIX Mmunos, 6 mom 4ucie 3a0a4u TOBBITIICHHON TPYAHOCTH, pe3ybmamos pa3()eﬂa |
THUIIOB, NOBbIUEHHOU MPYOHOCTU, — aHAJIU3UPOBATh YCIOBUE

— aHaJMU3HMPOBATH YCIOBHUEC —  GbIOUPaMb ONMUMANbHYIIL 3aJ1a4yM, BEIOMpATh ONTUMAIbHBIH
3a/1auu, Ipu HEOOXOAUMOCTH Memoo pewenus 3a0ayu, METOA PCUICHHUA 3a/1a1H,

CTPOMTb JJISl €€ PELICHHSA pacemMampueasn pasiudnble paccMaTpuBas pasInaHbIC
MaTEMaTHIECKYIO MOJIENb; Memoobl,; MCTOJbI,

— I[OHUMATh U UCII0Jb30BaATh —  cmpoums Mooeb peuleHus - CTPOUTHL MOJCJIb PCIICHHUA
JUTSL PeLICHUS 3aJa4H 3a0auu, npoeooums 3anatu, MpOBOUTH
HHGbOpMAINHIO, DOKAZAMETbHbLE JI0Ka3aTelIbHbIC PACCYKIACHUS
MPEJICTABICHHYIO B BHJIC paccyscoenus, TIpH PCLICHUN 38711 H,
TEKCTOBOM M CUMBOJILHOM —  pewamw 3a0auu, mpebyowue | _ pemaTe 3a/1aqH,

TpeOyrorue nepedopa

3aIncH, CXeM, TabJIull, nepebopa 6apuanmos,




auarpamm, rpaukos,
PHUCYHKOB;

JeICTBOBATH IO AITOPUTMY,
coJiepXKaleMycsi B yCJIOBUU
3a/a4y;

WCTIOJH30BATh JIOTHIECKHE
paccyXIeHHs MPU PeLIeHUN
3aa4u;

paboTath ¢ U3OBITOYHBIMU
YCIIOBUSIMU, BBIOWpasi U3 Bcei
uH(pOpMaInK, TaHHEIC,
HEOO0XOAUMBIE JIJIS peIIeHUs
3a]a4u;

OCYIIECTBISATh HECIOKHBIN
nepedop BO3ZMOKHBIX
peleHuid, BRIOUpas U3 HUX
ONTUMAJIbHOE MO0 KPUTEPHUSIM,
c(hOpMYyJIUPOBAHHBIM B
YCIJIOBUU;

aHAIM3UPOBATh U
HUHTEPIPETHPOBATH
MOJTyYCHHBIC PEIICHHS B
KOHTEKCTE YCJIOBUS 33/1a4H,
BBIOMpATh pelIeHus, He
MPOTHBOpEYAINEe KOHTEKCTY;
pelaTh 3a/1a4M Ha pacueT
CTOMMOCTH MOKYTIOK, YCJIYT,
MOE3/0K U T.IL.;

pelaTh HECJIOKHBIE 33/1a4H,
CBSI3aHHBIE C JOJIEBBIM
y4acTHEM BO BIIaJICHUU
bupmoi, npeAnpusTUEM,
HE/IBUKHUMOCTHIO;

npoeepKuU yci08ull, 8b100pa
ONMUMATILHO0 Pe3yIbmamad,

—  aHanU3UpPOBaAmMb U
uUHmMepnpemuposams
pe3yabmamvl 8 KOHMeKCcme
VCI08UsL 3a40ayU, 8b10UpPamb
peuieHus, He
npomugopeuauue
KOHMeEKCmy,

—  nepesooums npu peuleHuu
3a0aqu uHgopmayuio u3
00HOU Ghopmbl 6 Opyeyio,
UCNONBL3YA NPU
HeobXo0uMocmu cxemol,
mabauysl, cpaguxu,
ouazpammol,

B nosceonesnou srcusnu u npu

u3yyeHuu Opyeux npeomemos.

— pewiams npakmuyecKue
3a0auu u 3a0auu u3 Opyaux
npeomemos

BapUaHTOB, IPOBEPKHU YCIOBHIA,
BbIOOpA ONTHUMAJIBLHOTO
pe3ynbTara;

— aQHATM3UPOBATH H
HUHTEPIIPETHPOBATH OTyUYEHHBIE
pEIICHHS B KOHTEKCTE YCIIOBHS
3a/1a4y¥, BEIOUPATh PEIICHUS, HE
MIPOTUBOpEYAIIHE KOHTEKCTY;

— MIEPEBOJIUTH MPHU PEIICHUH
3a/1auu UH()OPMAIIHIO U3 OJTHOM
(hOpMBI 3aITUCH B JIPYTYIO,
WCIIOJIB3YS TIPH HEOOXOIUMOCTH
CXEMBI, Ta0IHIIbI, TpaduKy,
JTUarpamMMBbl.

— B noeceonesnoii srcusznu u
npu uzyueHuu Opyaux
npeomemos:

— pemaTh MPakTUIeCKue
3aJauu ¥ 33J1a4d U3 JIPYTUX
peMETOB




pemaTh 3aJ1a4i Ha MPOCTHIC
MPOIIEHTHI (CUCTEMBI CKHIOK,
KOMHCCHH) U Ha BEIYHCIICHHE
CJIOKHBIX MTPOIICHTOB B
Pa3IMYHBIX CXEMax BKJIAOB,
KPEIAUTOB U UIIOTEK;

pemiaTh MpaKTHIeCKIe
3a/1auu, TpeOyromme
HCIIOJIb30BaHMS
OTpHUIIATEIHLHBIX YUCEN: Ha
OTIpe/ieNICHUE TeMIIepaTyphl,
Ha OTpeIeTICHNE TTOJIOKEHUS
Ha BPEMEHHO ocH (10 Hamien
3pBI ¥ TIOCJIC), HA IBUKCHUE
JICHE)KHBIX CPEJICTB
(mpuxona/pacxonm), Ha
oTpesielieHUe
TJTyOUHBI/BBICOTHI U T.I1.;
HCIIOIB30BAaTh ITOHATHE
MaciTada 1t HaXO0KJICHHS
pacCTOSTHUM U JJIMH Ha
KapTax, IUIaHaX MECTHOCTH,
IUIaHaX ITOMEIECHHH,
BBIKpPOMKaX, Mpu paboTe Ha
KOMITBIOTEPE M T.II.

B nosceonesnoti sorcuznu u npu

u3yyeHuu Opyeux npeomemos:
pelaTh HeCIOKHbIC
MIPAKTHYCCKHE 3a]1a4H,
BO3HUKAIOIINE B CUTYaIUSIX
[OBCEAHEBHOW KU3HU

T'eomempus

OmnepupoBath Ha 6230BOM

‘ - Onepupoeamb NOHAMUAMU.

Brangers

Hmems npedcmasnenue 0o




YPOBHE MOHATUSAMU: TOUKA,
IpsiMasi, INIOCKOCTh B
MIPOCTPAHCTBE,
[1apauIeIbHOCTD U
HEPIEHAUKYISIPHOCTh
IIPSIMBIX U IUIOCKOCTEH;
pacro3HaBaTh OCHOBHbIE
BU/Ibl MHOTOTPaHHUKOB
(mpu3ma, nupaMuaa,
IIPSAMOYTOJIbHBIN
napasuienenumnesn, Kyo);
n300pakaTh U3ydaeMble
(bUryphI OT pyKH U C
IPUMEHEHHEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB;
nenaTh (BbIHOCHBIE) IJIOCKUE
YEepTEIKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;
W3BJIEKaTh HH()OPMAIIUIO O
IIPOCTPAHCTBEHHBIX
reoMeTpuyYecKux (urypax,
IIPEICTABICHHYIO Ha
yepTexax U pUCyHKax;
IIPUMEHSTh TEOpEMY
[Tudaropa npu BEIYUCICHUN
AJIEMEHTOB
CTEpEOMETPUYECKUX DUTYD;
HaXOJUTh 0OBEMBI U IIOIIAH
MTOBEPXHOCTEH MPOCTEUIINX
MHOT'OI'PaHHHUKOB C
pUMEHEHHEM (HOPMYIT;
pacro3HaBaTh OCHOBHBIE

moyKa, npAmMas, nJI0CKOCMb 8
npocmparncmee,
napanienbHoCms U
NepneHOUK)IAPHOCMb NPAMbBIX
U njaockocmeu,

NPUMEHAMb OISl peuleHUs]
3a0au ceomempuuecKue
gaxmel, eciu ycrogus
npuUMeHeHUs 3a0aHbl 8 IGHOU
Gopme;

pewiamsb 3a0ayu Ha
HAaXo0d2icoeHuUe 2e0MempuiecKux
8eUYUH NO 0OPA3YAM UIU
AnCOPUMMAM,

denamu (8bIHOCHbIE) NAOCKUE
yepmedsncu U3z pUcyHKo8
00beMHbIX ueyp, 8 mom
yuce pucoeams 6U0 ceepxy,
cOOKY, cmpoums ceueHus:
MHO202PAHHUKOB,

u3zenexkamo,
uUHmMepnpemuposamsy u
npeobpazosvigams
unghopmayuro o
2eomempuiecKux Queypax,
npeocmasieHHyI0 Ha
yepmedicax,

NpUMEHAMb 2eoMempuiecKue
Gaxmol Ona pewenus 3a0au, 6
MoM yucie npeonona2arujux
HeCKONIbKO WaA208 PeueHUsl;
onucvLI8aAmMb 83aUMHOE
PACRONOdNCEHUE NPAMBIX U

reOMETPUIECKUMH MOHATHAMHI
NpU PEIICHUH 33/1a4 U
MPOBEICHUN MaTEMaTHIECKUX
paccyXIeHU;

— CaMOCTOSITENIHO
(hopMyJITHPOBATH OTIPEACIICHUS
reoMeTpuueckux Guryp,
BBIJIBUTaTh TUIIOTE3bI O HOBBIX
CBOMCTBAax W MpPU3HAKaX
reOMEeTpUIECKUX puryp u
00O0CHOBBIBATH WITH OIIPOBEPTaTh
nx, 0000ImAaTe Uin
KOHKPETHU3UPOBATh PE3YIbTATHI
Ha HOBBIX KJlaccax Quryp,
MPOBO/IUTH B HECTIOKHBIX
cirydasix Kiaccupukanuio Guryp
0 Pa3IMYHBIM OCHOBAHHUSM;

— WCCIIEZIOBATh YEPTEKH,
BKJTIOYast KOMOMHAuu Quryp,
U3BJIEKATh, HHTEPIPETHPOBATD U
npeoOpa3oBbIBATh HHPOPMALIHIO,
MPEICTABICHHYIO Ha YepPTekKax;
— pemaTh 3a/1a4u
Te€OMETPUYECKOr0 COJIEPKaHUs, B
TOM YHCIIE B CUTYyaIUsIX, KOT/1a
QJITOPUTM PELICHHUS HE CIIeyeT
SIBHO M3 YCJIOBUSI, BBITIOJIHATH
HEOOXOJMMBIE JIJIsl PEILICHUS
3aJ1a9u JONOJTHHUTEIIbHBIC
MIOCTPOEHMS, UCCIIEI0BATh
BO3MOYKHOCTh IPUMEHEHUS
TeopeM U HopMyJI [T peLICHHS
3amad;

AKCUOMAMUYECKOM Memooe,

— 61a0emb NOHIMuUem
2eomempuiecKue Mecma moyex 8
npocmpancmee u ymenms
NPUMEHAMb UX OJisl PEeUleHUs
3a0ay,

— yMemv npuMeHsIms OJis
peutenust 3a0a4 C80UCMEA NAOCKUX
U 08Y2PAHHBIX V208,
mpexepannozo yena,

— 61a0emb NOHsImuem

nepneHoUuKyIsAApHoe ceyeHue
npU3Mbl U yMemv NPUMEHIMb €20

npu peulenuu 3a0ay;
enadems NOHAMUAMU

YeHmpaIbHoe U NApaLielIbHOe
NPOEeKmMupo8aHue u NPUMEeHAMs Ux
npu NOCMPOEHUU CeyeHUll
MHO202PAHHUKO8 MEeMOOOM
npoexkyutl;

— umems npedcmasienue o
pazeepmie MHO2OZPAHHUKA,

— umems npedcmasienue o
KOHUYECKUX CedeHUsIX,

— umemsv npedcmasiexue o
Kacarnwuxcs cgepax u
KOMOUHayuy mei 6paujenus u
YMemb NPUMEHMb Ux npu
peuieHuu 3a0a4,

— npUMeHsams Npu peulenuu
3a0a4 Gopmyny paccmosHus om
MOUKU 00 NIOCKOCIU,

— 81adems pasHblMu




BUJIBI TEJ BpaleHus (KOHYC,
LWIMHAP, cdepa u map);

— HaXOAMUTb 0OBEMBI U IIOIIATN
IIOBEPXHOCTEH MPOCTEUIINX
MHOTI'OI'PaHHUKOB U TeJl
BpAIlEHHs C IPUMEHEHUEM

dhopmyi.

B nosceounesnoti sorcuznu u npu
usyueHuu opyaux npeomemos:

— COOTHOCHUTH a0CTPaKTHbIE
reOMEeTPHYECKHUE TIOHATUS U
(haKThI ¢ peaTbHBIMU
JKU3HEHHBIMH 00bEKTaMH U
CUTYaLUsIMU;

— HCIOJIB30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
TCOMETPHUCCKHUX PUTYD IS
pElIeHHs TUTIOBBIX 3a/1a4
MPAaKTUYECKOTO COIePIKAHUS;

— COOTHOCHTH IUIOIIAIH
MOBEPXHOCTEH Tell
OJTMHAKOBOH (hOPMBI
Pa3IUYHOTO pa3Mepa;

— COOTHOCHUTBH O0BEMBI COCYIOB
OJIMHAKOBOH (hOPMBI
Pa3IUYHOTO pa3Mepa;

— OLEHUBaTh popmy
MPABUJILHOTO MHOTOTPAHHUKA
MOCJIe CIIMJIOB, CPE30B U T.II.
(ompenensiTh KOJIMYeCTBO
BEpIINH, peOep U rpaHei
MOJTyYEHHBIX

naocKocmell 6 npocmpancmee,

—  opmynuposams ceovicmsea u
npusHaKu Queyp;

—  00KaA3v186aMb 2e0MempuyecKue
VMEEPHCOCHUS,

—  e1ademv CMaHOapmMHOU
Kaaccuguxayueu
NPOCMPAHCMEEHHbIX Ppuyp
(nupamuovl, npuzmul,
napainnenenuneovl),

—  Haxooums 06vembl U nIOUaAoU
nogepxsocmetu
2eoMempudecKux mei ¢
npumeHnenuem hopmyi;

—  GLIYUCTAMb PACCMOAHUS U
Yyelnvl 8 n(pOCmMpaHcmee.

B noeceonesnoii scuznu u npu
u3yyeHuu Opyeux npeomemos.

—  UCNOIb308aMb CEOUCMBA
2eomempuiecKux gueyp o
peuieHus 3a0ay
npaKmuuecko2o xapakxmepa u
3a0a4 uz opyaux oonacmei
3HaHUU

— yMeTb (hOpMyIHPOBATh U
JI0Ka3bIBaTh T€OMETPUIECKHE
YTBEP)KICHHUS;

— BJIAJICTh TIOHATUSMH
CTEpEOMETPHUH: TIPU3Ma,
napa’suiesienumne1, TupaMuia,
TETpasap;

— UMETb MPEICTaBICHUS 00
aKCUOMaX CTEPEOMETPUH H
CIIC/ICTBHSX U3 HUX M YMETh
MPUMEHSTH UX MPH PELICHUN
3ajay;

— YMETh CTPOUTH CEUCHUS
MHOT'OI'PaHHHUKOB C
UCTIOJIb30BAHUEM PA3ITHYHBIX
METOIOB, B TOM YHCJIE U METOa
CIIC/IOB;

— UMETh MPEJCTABICHHE O
CKPEIINBAIOIIUXCS MPSIMBIX B
MIPOCTPAHCTBE ¥ YMETh HaXOIHUTh
yroJl ¥ pacCTOSIHUE MEXKITY HUMH;
— MIPUMEHSTH TEOPEMBI O
napajuieIbHOCTH TPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE NPU
pelIeHNH 3a/1a4;

— YMETb IPUMEHSTh
napajuieIbHOE IPOESKTUPOBAHUE
11 u300pakeHus uryp;

— YMETh IPUMEHSTh
NEPIIEHAUKYISIPHOCTH MPSIMOH U
IUIOCKOCTH TIPH PELICHUH 3a/ay;
— BJIaJICTh MOHATUSAMHI
OpPTOTOHAIILHOE TIPOCKTHPOBAHHUE,

cnocobamu 3a0anusi NPAMou
VPasHeHUAMU U yYMemb
NpUMEHSAMb NPU peueHuu 3a0a4;
— npuUMeHsams npu peuteHuu
3a0ay u 0oKkazamenbCcmee meopem
BEKMOPHBLL MEMOO U MEMOO
KOOpOuHam;

— npumensims hopmyvl
06beM08 NPAMOY201bHO20
napanieienuneod, npusMol u
nupamuovl, mempa’opa npu
peutenuu 3a0a4;

— npumensims meopemvli 00
OMHOUEeHUAX 00bEMO8 NpU
peuleHuu 3a0a4,

— npuMeHsams uHmezpai sl
BbIUUCTIEHUSL 00bEMOB U
nosepxHocmetl mei 8pawjeHus,
8bIUUCTICHUS NAOWAOU
cghepuueckoeo nosca u obvema
Wapoeozo closi;

— umems npedcmasienue o
OBUIICEHUAX 8 NPOCMPAHCMEE:
napaniieibHoM nepeHoce,
CUMMeMPUU OMHOCUMENLHO
NIOCKOCMU, YeHMPATbHOU
CUMMempUU, N0BOpPoOme
OMHOCUMENbHO NPIMOU, YMenb
NPUMEHAMb UX NPU peuleHul
3a0ay;

— umems npedcmasienue o
nI0WAOU OPMO2OHANLHOU
npoexyuu,




MHOFOFpaHHI/IKOB)

HaKJIOHHBIE U UX IPOEKIHH,
YMETb IPUMEHSTH TEOPEMY O
TpeX NEePIeHIUKYIIsSIpax Mpu
pEILIeHNH 3a/]a4;

— BJIaJICTh MOHITUAMU
paccrosiare Mexay purypamu B
MIPOCTPAHCTBE, OOIIHIA
NEPIIEHAUKYIISAP IBYX
CKPELMBAIOIINXCS MPSIMBIX U
YMETh PUMEHATh UX TPU
pelIeHNH 3a1a4;

— BJIa/IETh [TOHSITHEM YTOJ
MEXy IPSAMOM U IJIOCKOCTBIO U
YMETb IPUMEHSTH €ro Npu
pELIeHNH 3a/1aY;

— BJIaJICTh MOHITUAMU
JBYI'PAaHHBIN YTOJI, yTOJ MEXIY
IUIOCKOCTSIMH,
MEPIEeHIUKYISIPHBIE TIJIOCKOCTU U
YMETb IPUMEHATh UX IPU
pelIeHNnH 3a/1aY;

— BIAJECTh MOHATHIMHU
IpU3Ma, napajieenunes u
IIPUMEHSITh CBOICTBA
napa’suiesienue1a py peleHuu
3ajad;

— BJIaJI€Th MOHATHEM
MIPSAMOYTOJIbHBIN
napajuiesienunes U IpUMEHsTh
€ro IpHU PELICHUH 3a/1a4;

— BJIa/IETh MOHITUSIMHU
UpaMu/a, BUbI MTUPAMUL,
3JIEMEHTBI PaBUIIbHON

— umems npedcmasienue o
MPexepanHoOM U MHO20ZPAHHOM
yene u npuUMeHsims C80UCmed
NIIOCKUX Y2108 MHO202PAHHO20
Vena npu peweHuu 3a0a4;

— uMemsb npeocmasienus o
npeobpazosanuu no0oous,
20Momemuuy u ymems npuUMeHsams
UX npu peweHuu 3a0au;

— yMemyb peuams 3a0a4u Ha
NIOCKOCMU Memooamu
cmepeomempuu;

— yMemb NPUMEHSMb

G opmynvl 00bemMos npu peueHuu
3a0au




MUPaMUJIBI U YMETh TPUMEHSTh
UX MPU PEUICHUH 33]1aY;

— HUMETh IIPEACTABICHUE O
TeopeMe Diiepa, IpaBUIbHBIX
MHOTOTI'paHHUKAaX;

— BIIaJCTh MOHSATHEM
IJTONIAY TOBEPXHOCTEN
MHOT'OTPaHHUKOB U YMETb
MIPUMEHATD €T0 MPU PEIICHUN
3ajad;

— BJIAJETh NOHATHAMU TeJIa
BpalieHus (LWIMH]IP, KOHYC, TIap
u cdepa), uX CEUeHUsI U YMETh
MIPUMEHSATD UX TPU PEIICHUN
3ajad;

— BJIAJCTh OHITUIMU
KacaTeJIbHbIE MIPSIMbIE U
IJIOCKOCTH U YMETh MPUMEHATH
W3 MPU PEIICHUH 33/1a4;

— HUMETh MIPEJCTABICHUS O
BIMCAHHBIX M OIMMCAHHBIX chepax
U YMETh MPUMEHSTD UX NPHU
pELICHNH 3a]1ay;

— BIAACTh NOHATUSIMU
00BeM, 00BEMBI
MHOTOTPaHHUKOB, TEJI BpAIICHUS
Y IPUMEHSATh UX MPU PELIICHUHN
3a/1a4;

— HUMETh MPEJICTaBICHUE O
pa3BepTKe IWINH/IPA U KOHYCa,
IJIOILA 1Y TOBEPXHOCTHU
UMWJIUHApPA U KOHYyCa, YMETh
MIPUMEHATH UX TPU PEIICHUN




3amad;
— UMETH TPEACTABICHHE O
iomazau chepsl 1 yMeTb
IIPUMEHSTH €ro NP PeIIeHUH
3amad;

— YMETb peliath 3a7auu Ha
KOMOWHAIIMK MHOTOTPaHHUKOB U
TeJ BpallleHHS;

— HUMETH NPEACTABICHHE O
10100UH B MIPOCTPAHCTBE U
YMETb pelaTh 3aJaun Ha
OTHOIIIEHHE 0OHEMOB H
IJIOIIAEH TOBEPXHOCTEN
1o100HBIX (uUryp.

— B nosceonesnoti scusnu u
npu uyyeHuu Opyaux
npeomemos:

— COCTaBJIAITh C
WCIIOb30BAaHUEM CBOMCTB
reoOMeTpHUYECKUX Puryp

MaTeMaTHYeCKUE MOJIETH IS
pelieHus 3a/1a4 MPaKTUIECKOTro
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX
TUCITUTIINH, UCCIIEIOBATh
MOJIyYEHHBIE MOJIETU U
HUHTEPIIPETHPOBATH PE3YIbTAT

Bexmoput u koopou

Hambl 6 npocmpancmee

OmnepupoBath Ha 0a30BOM
YpOBHE MOHATUEM JI€KAPTOBBI
KOOPJMHATHI B TPOCTPAHCTBE;
HaXOJUTh KOOPIUHATHI
BEpILINH KyOa 1
PSIMOYTOJIBHOTO

Onepuposams noHsmusimu
0exapmosvl KOOpOUHamvl 8
npocmpancmee, 6eKmop,
MOOYIIb 6eKMOPA, PABEHCMBO
BEKMOPO8, KOOPOUHAMbL

8exmopa, y20i mexcoy

— Bnagets moustusamu
BEKTOPHI 1 UX KOOPIMHATHI;

- YMCTD BBIIIOJIHATD
Orcpanrn Haa BCKTOpaMU,

- HCIIOJIb30BATh CKAJIAPHOC
IMPOU3BCACHUC BECKTOPOB IIPpU

— HHocmuorcenue
pe3ynibmamos pazoena l;

— Haxooums 00vem
napainnenenuneoa u mempal’opa,

3A0AHHBIX KOOPOUHAMAMU CBOUX
BEPULUH,




napaJuiejcrnuicaa

8eKmMopamu, CKaIApHoe
npousseoeHue 8eKmopos,
KOJLTUHEApHble BeKMOPbL,
HAXo00Uumb paccmosiHue
MedxHcoy 08yMsl MOUKAMU,
CyMMY 8eKMOPO8 U
npoussedeHue 6eKmopa Ha
YUCTIO, Y20l MeAHCOY
BEKMOPAMU, CKATAPHOE
npouseedeHue, packiaobleams
8eKMOp No 08YM
HEKOJLIUHEeAPHbIM 6EKMOPAM;
3a0a8ams NIOCKOCMb
YypasHeHuem 8 0eKkapmoeou
cucmeme KoopouHam,
pewams npocmetiuiue 3a0aiu
86e0eHUeM BEKMOPHO20

pelIeHuy 3a/1a4;

— MPUMEHSTH ypaBHEHHE
IUIOCKOCTH, (pOpMYITy paccTOSIHUA
MEXIy TOYKaMH, ypaBHEHHUE
cdepsbl pH peLIeHUH 3a/1a4;

— MPUMEHSATH BEKTOPHI U
METOJ] KOOPJMHAT B
MIPOCTPAHCTBE MPHU PEIICHUU
3ama4

— 3a0a8amv NPAMYIO 8
npocmpancmee;

— HAX0OUMb PACCMOSHUE OM
MOUKU 00 NIOCKOCMU 8 CUCMEMe
KOOpOuHam;

— HAxXoo0umo paccmosinue
MeACOY CKPeUUBATOUSUMUCSL
NPAMbIMU, 3A0AHHBIMU 8 CUCTEME

KOOpouHam

basuca

Hcmopusa mamemamuxu
OnuceIBaTh OTIAEILHEIE Ilpeocmasnsamo 6xnad — HNwmeTts ipeacraBieHue o — HHocmuoicenue
BBIJAIOIIMECS PE3YyJIbTATHI, 8b10AIOWUXCA MAMEMAMUKOS ¢ | BKJIAJE BBIAAIOIINXCS pesynvmamos pazoena |
MOJTyYEHHBIC B XOJI€ Pa3BUTHUSA passumue Mamemamuxu u MAaTEMAaTHKOB B Pa3sBUTHE HAyKH,
MaTEMaTHKU KaK HayKH; UHBIX HAYYHBIX 0Oaacmell; - [TOHUMATb POJIb
3HaTh IPUMEPHI nonumams pons mamemamuxy | “ATCMATHKHA B pasBUTHH Poccun
MaTEeMaTHYECKUX OTKPBITHI U 6 pazeumuu Poccuu
MX aBTOPOB B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOU
HACTOPUEN;
ITIOHUMATh POJIb MAaTEMATHUKH B
passutuu Poccun

Memoovt mamemamuxu
HpI/IMeHSITI) U3BECTHEIC HUcnonvzoeams ocHosHbie — Hcnonp30BaTh OCHOBHBIC — ﬂocmugfceyue

MCTOABI ITPU PCUHICHUN

Memoovl C)OKCZSClme]ZbCWlGCZ,

MCTOAbI JOKA3aTCJILCTBA,

pesyavmamos paszoena I;




CTaHAAPTHBIX
MaTeMaTUYEeCKUX 3a/1a4;

— 3aMedarhb U XapaKTepUu30BaTh
MaTEMaTU4YCCKUEC
3aKOHOMEPHOCTH B
OKpY>Karoleun
JIECTBUTEIIFHOCTH,

— IIPUBOJIUTE NPUMEPHI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPUPOJIE,
B TOM YHCJIE
XapaKTEPU3YIOLIUX KPacoTy U
COBEPILIEHCTBO OKPYKAIOILIETO
MHpA U POU3BEICHUI
HCKYCCTBa

npo80OUMsb 00KA3aMebCBO
U BLINONHAMb ONPOBEPICEHUE,
NPUMEHSIMb OCHOBHbLLE
MemoObl peutensl
Mamemamuyeckux 3a0a4,

HA OCHOBE MAMEMAMUYECKUX
3aKOHOMepHOCmell 8 Npupooe
Xapaxkmepuzo8ams Kpacomy u
cO8epuIeHCmeo
OKpYHCAIOUieco Mupa u
npou3ee0eHUll UCKYCCmed;
npuMeHsImb npocmenuiue
npocpamMmHvle Cpeocmaa u
NEKMPOHHO-
KOMMYHUKAYUOHHbLE CUCEMbL
npu peweHuu
MamemamuyecKkux 3a0ay

IIPOBOAUTH JOKA3aTEIbCTBO U
BBIIIOJIHATH OIIPOBEPKECHUE;

— IIPUMEHATh OCHOBHBIE
METO/bl pELICHUS
MaTeMaTHYECKHX 3a/1ay;

— Ha OCHOBE
MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTEepU30BaTh KPacoTy U
COBEPUICHCTBO OKPY KAIOILIETO
MHpa U MPOU3BEICHUN NCKYCCTBA;
— IIPUMEHSATH NIPOCTEHIIINE
IIPOrpPaMMHBIE CPECTBA U
IEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPH PELICHUN
MaTeMaTHYECKHX 3a/1ay;

— MIOJIB30BAThHCS
IIPUKJIAIHBIMU [IPOrPAMMAMHU U
IIPOrpaMMaMH CUMBOJIbHBIX
BBIUUCIICHU 1JIs UCCIIEI0OBAHMS
MaTeMaTH4YECKUX 00BEKTOB

— npUMEHSMb
MamemamuyecKue 3HaHus K
UCCNEO0BAHUIO OKPYIHCAIOUE2O
Mupa (Mooeauposarue
@usuneckux npoyeccos, 3a0ayu
9KOHOMUKU)

Cucrema olleHKH JO0CTHKEHHS IUIAHUPYEMbIX Pe3y/1bTATOB OCBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeAHero oo1ero

oOpa3oBaHus

OcHOBHOE HampaBJ/ieHHe M LeJIb OIICHOYHOW IeSTeNTFHOCTH B 00pa30BaTeIbHONW OpraHu3alui B cOOTBETCTBUU ¢ TpeboBanusimu ®I'OC OO0
- OlIeHKa 00pa30BaTeNIbHBIX JOCTHKEHUI 00ydYarolnXCcsl Ha Pa3IMYHbIX dTanax 00y4eHHs KaK OCHOBA WX MPOMEXYTOUHOM M UTOrOBOM aTTeCTalllH, a
TaKXK€ OCHOBa IPOLEAYp BHYTPEHHET0O MOHMUTOPHHra OOpa3oBaTEIbHON OpraHMW3aldd, MOHUTOPHHIOBBIX HCCIEJIOBAHUNA MYHHUIMIIAIBHOTO,

PETHOHATIBHOTO U (peiepaibHOTO YPOBHEH.

OCHOBHBIM 00BEKTOM CHCTEMBl OIICHKH, €€ COjAep:KaTeJbHOW M KpuTepuaibHOW 0a30i BbicTymaior TpebGoBanus PI'OC, koTopble
KOHKPETU3UPYIOTCSI B IUIAHUPYEMBIX pe3yJIbTaTaX OCBOEHUS OOy4YarOUIMMUCS OCHOBHOM 0Opa30BaTENIbHOW MpPOrpaMMbl

OpraHu3aIuu.

00pa3zoBaTeIbHOM



Cucrema OLIEHKH BKJIIOYAET MIPOLIEypbl BHYTPEHHEN M BHEIIHEHN OLICHKHU.

BHYTpeHHSIs1 OlIeHKA BKJIIOYAeT:

® CTapTOBYIO JUATHOCTHKY,

® TEKYIIYIO U TEMAaTHYECKYIO OIICHKY,
e noptdonuo,

® BHYTPUIIKOJbHBI MOHUTOPUHI 00pa30BaTEIbHbBIX JOCTHKEHUH,
® [IPOMEXKYTOUHYIO U HTOTOBYIO aTTECTAIIMIO O0YUYaOIIUXCS.

K BHemtHMM nmpouexypam OTHOCSTCS:

o rocy/apCTBEHHAs! UTOTOBasl aTTECTALIUA
. HE3aBUCHMas OLIEHKA KauecTBa 0O0pa30BaHMs MU MOHUTOPUHIOBBIE HCCIIEIOBaHMS OKPY’KHOTO, pETHOHAJIBHOTO U (helepabHOro
YPOBHEM.

COJEPKAHUE KYPCA «MartemaTuka: ajredpa 1 Hauajia MaTeMaTH4eCKOro aHa/In3a, reomeTpus». bazoBelil ypoBeHb

Matemartuka 10 kiacc

Ne HaumeHoBaHue pa3iesioB U TeM Conepxxanue yueOHOro MmarepuaJjia

n/n

1. Broanoe nosropenue (34) Crenenb M €€ CBOWCTBAa. YpaBHEHUs: JMHEHHOE, KBaJpPaTHOE, palMOHAIBHOE,
UppalMOHANILHOE U METOJIbI UX pelieHus. Parmonansubie qpoou. HepaBencTsa
JIMHEWHBIE U KBAJPATHbIE U CUCTEMbI HEPABEHCTB.

2. UYucnossie pyHKIMH (61) Onpenenenue 4ucaoBo GYHKIUMM U crocoObl e€ 3amaHuss. CBoicTBa (PYHKIMMA.
[lepronnveckue u 0OpaTHbIC GYHKINH.

3. Tpuronomerpuyeckue ¢pyHkimn (184) UwucoBasi OKpY>KHOCTh Ha KOOPJIMHATHOM TIockocTH. OnpeiesieHue cCuHyca, KOCUHyca,
TaHTeHC M KOTAaHreHC. TpuroHoMerpuueckue (QYHKIMH YHUCIOBOTO U YTIOBOTO
aprymeHra, ux cBoiicTBa u rpaduku. CxxkaThue U pacTsskeHue rpadukoB
TpuroHoMetpuueckux Qpynkuuii. OOpaTHbIe TPUTOHOMETpHUECKHE (QYHKITUH.

4, Tpuronomerpuueckue ypaBHeHus (94) [Ipocreiiline TPUTOHOMETPUYECKHE YpPAaBHEHHUS M HEpPaBEHCTBA. MeETOAbl pelICHUs

TPUTOHOMETPUUECKHUX YPaBHEHHI: METO/ 3aMEHBI IEPEMEHHON, METO/ PA3JI0KEHHs Ha
MHOKUTENH, OTHOPOJHBIE TPUTOHOMETPUUECKUE YPaBHEHUS.




[TpeobOpazoBanus
BbIpakeHHi (124)

TPUTOHOMETPHUYECKHUX

@opMyJbl CIOKEHUS, NPUBEIEHUS, [BOMHOIO apryMeHTa, IOHMKEHHUS CTEIICHHU.
[IpeoOpa3oBaHue CyMMbl TPUIOHOMETPUYECKMX (YHKIMH B IPOU3BEJIEHHE W
IIPOU3BENICHUS B CyMMY. MeTo/bl pellieHNs] TPUTOHOMETPUUECKUX YPABHEHUH.

[TpousBogHas (244)

OmnpenesieHre 4YHCIOBOM IOCJIENOBATEILHOCTH, CIOCOOBI €€ 3aJaHus, CBOWCTBA.
[Ipenen yncnoBOM MOCIEA0BATEIBHOCTH, CBOMCTBA CXOMSIIMXCS MTOCIEA0BATEIbHOCTEMN.
Cymma OeckOHEUHOM TeoMeTpuyeckoil mporpeccuu. Ilpemen ¢dyHkumm Ha
OECKOHEUHOCTH.

3agauu, TPUBOISIIME K TOHATUIO TPOU3BOJHOM, OMNpEIEICHUE MPOU3BOIHOM,
BBIYHCIICHHE MPOU3BOIHBIX. [Tonsitue MIPOU3BOAHOM n-ro nopsiKa.
HuddepennupoBanne cinoxuoi dyHkumn. uddepenupoanre oOpaTHON (QyHKIIHH.
VYpaBHeHue kacaTenbHOM K rpaduky ¢yHkmuu. IlpuMeHeHHe NPOM3BOAHON s
uccienoBaHus QyHKINUNA Ha MOHOTOHHOCTb U SKCTpeMyMbl. [IpumeHeHne npon3BoaHoN
JUTSL JIOKa3aTenbCTBA TOXKJIAECTB M HepaBeHCTB. [locTpoeHne rpadukoB (QyHKITHIA.
[TpumeneHne NMPOU3BOAHON NIl OTHICKAHHUS HAMOOJBIIET0 M HAUMEHBIIETO 3HAYCHHMA
HENpephIBHON (PYHKIMM HAa IPOMEXKYTKE. 3a/1adyi Ha ONTUMU3AIIHIO.

KomOunaropuka u BepoaTHOCTD (44)

[TpaBuno ymuoxenus. [lepectaHoBku u pakTopuanbl. BEIOOP HECKOIBKUX JIEMEHTOB.
Coueranus u pa3meteHust. bunom Herotona. CiydaiiHbie COOBITHS U MX BEPOSITHOCTH.

[ToBTOpeHHMe W cHucTeMaTH3alUUs Y4eOHOTO
Marepuaia Kypca anreOpsl W Hayal
MaTemaruaeckoro ananmsa 10 kimacca (1149)

OyHKINU. Tpuronomerpuieckue ypaBHEHUS u METObI pelieHusl.
Tpuronomerpuueckue Gopmynsl. [IpousBonnas u ee npumenenue. KomOuHatopHbie
3a/1a4H.

Beenenue B crepeomerputo (34)

HcTopust BOSHUKHOBEHHUS U pa3BUTHs TeoMeTpuu. OCHOBHBIE ITOHATHS U AKCHOMBI
cTepeoMeTpuu (TOuKa, MpsiMasi, IJIOCKOCTh, NPOCTPaHCTBO). I[IpocTpaHCTBEHHBIE
¢uryper  (ky0, napamienenumen, NpuU3Ma, NHPaAMHIA, LWIMHAP, KOHYC, IWIap).
MoenrpoBaHue MHOTOI'PaHHUKOB.

10.

[TapaniaenbHOCTh MPSIMBIX U TIOCKOCTEH (154)

B3aumHoe pacnonoxeHue MNpsAMBIX B HpocTpaHcTBe. llapamiensHocTh HpSIMBIX B
npoctpancTBe. CkpemuBaromuecss npsiMble. lIpu3HaK CKpeMBaIOIUXCS NPSAMBIX.
B3anMmHOe pacnonoxkeHne mnpAMOW M IUIOCKOCTH. [lapamnenbHOCTH mnOpsAMON U
m1ockocTy. [Ipu3Hak napamieabHOCTH IPSIMOM U IUIOCKOCTH. B3auMHoe pacnoniosxeHue
JBYX 1uiockoctei. [lapamienbHoCTh ABYX miockocTel. [Ipu3Hak napanieabHOCTH ABYX
mockocteil. Ilapamnensusiii nepenoc. IlapannensHoe NMPOEKTUPOBAHUE U €TO
CBOICTBA. [TapannenbHble INPOEKIUNA  IUIOCKHX uryp. N300pakeHue
POCTpaHCTBEHHBIX (huryp. CeyeHnss MHOTOIPaHHHKOB




11.

[lepneHIMKyIAPHOCTD MPSMBIX U INIOCKOCTEN

(174)

Yron Mexmy OpsAMBIMH B NIPOCTpaHCTBE. [lepneHAMKYISAPHOCTH  IPSIMBIX.
IlepneHqUKyYIAPHOCTD NPSAMOU U INIOCKOCTH. IIpU3HaK NeprneHauKyJIApHOCTH IPIMOUN U
IJIOCKOCTH. OpTOroHanbHOE MpoeKkTUpoBaHue. [lmomanbs OpTOrOHANBHON MNPOEKIMHU
MHOroyrojpHuka. Ilepnenaukyssp u HakIOHHas. TeopeMa O TpeX MEPIEHAMKYJIIpax.
Yron Mexay npsSMONM M IUIOCKOCThIO. PaccTosiHne Mexay TOYKamu, MNPSAMBIMH U
IUIOCKOCTAMU.  JIByrpanssiii  yroi. IlepnennukyisspHOCTh Imockocteil. IIpusHax
NEPIEHIUKYISIPHOCTH JIBYX IIOCKOCTEH. LleHTpallbHOE MPOEKTHUpPOBAHME.
N300pakeHne NpoCTPaHCTBEHHBIX (GUTYp B LIEHTPAIBHOM IPOSKIUH.

12. Muororpanauku (124) MHororpasssie yriibl U UX CBOMCTBA. BBINyKible M HEBBITYKIbIE MHOTOI'DAHHUKU.
Teopema Diinepa. [IpaBuibHbIE MHOTOTPaHHUKH (TETpa’aAp, KyO, OKTa’p, MKOCAdIP,
nonekasip). *[lomynpaBuiibHble M 3BE€314aThle MHOTOIPAHHHUKH.

13. [loBrOpenne m cucrematusanus Marepuana | PenieHue 3a1ad Ha BBIYMCICHUE U JI0KA3aTENIBCTBO C UCIIOJIB30BAHUEM M3YYEHHBIX

Kypca reometpun 10 xmacca (54)

dopmyn.  M3oOpaxkeHue  mpocTpaHCTBEHHBIX  ¢uryp. IlocTpoeHune  ceueHmit
MHOTOTPaHHUKOB. [IpaBriIbHBIE MHOTOTpaHHUKH. Pa3BEPTKM MHOTOTPAaHHUKOB, IIMIHH/-
pa u KoHyca.

COJAEPKAHUE KYPCA «MartemaTuka: ajredépa u Hayajia MATeMaTH4YeCKOI0 aHAJIM3a, FeoMeTpus». YTIiIy0/1éHHbI ypoBeHb

Maremaruka 10 kjacc

Ne ninn HanmenoBanue pa3jiesioB U TeM Copnepxanue y4yeOHOIro MaTepuaJia
1. Bronnoe nmoBTopenue (34) CreneHb U €€ CBOMCTBA. YpaBHEHWs: JTUHEHHOE, KBaJIpaTHOE, palliOHAIBHOE,
MppalMOHAILHOE U METO/IbI UX peuleHus. Pannonansueie npodu. HepaBencrsa
JTUHEIHBIC U KBAJPAaTHbIE U CUCTEMbl HEPABEHCTB.
2. JetictBurenpHble uyncna (12q) Harypanbnaple u niensie uncna. Jleamumocts yucen. OcHOBHas TeopeMa apu(pMETHKH

HaTypaJbHBIX YHUCEII. PaIII/IOHaJ'II)HBIe, HppaluOHAJILHEIC, I[GI\/’ICTBI/ITGJ'II)HI)IG quciJa,




gucioBas npsiMasi. YucioBble HEpaBEHCTBA. AKCHOMATHKA ACHCTBUTEIHHBIX YHCEI.
Monaynb 1eCTBUTENBHOTO YKciaa. MeToa MaTeMaTU4eCKON MHTYKIIUH.

Yucnossle pynkuuu (109)

Onpenenenrie 4ucnoBoi (QYHKIMH U crmocoObl e€ 3amaHus. CBoicTBa (QyHKIMM.
[Mepronnveckue U 0OpaTHBIC PYHKITUH.

Tpuronomerpuueckue pyHkuuu (244)

UucnoBasi OKpy>KHOCTb Ha KOOPJAMHATHOM IUIOCKOCTH. OIpeneneHue CuHyca, KOCHHyca,
TAHT'€HC M KOTaHreHc. TpuroHoMmerpuyeckue (QYHKIHMUM YHUCIOBOIO U YIJIOBOI'O
apryMeHTa, X CBOHCTBa U rpaduku. CrkaTHe U pacTsHKeHHE TpaduKoB
TpUTrOHOMETpHUYECKUX QyHKIMH. OOpaTHBIE TPUTOHOMETPUIECKHE (PYHKIINH.

Tpuronomerpuueckue ypasaenus (1049)

[Ipocreiiie TPUTOHOMETPUUECKUE YPABHEHUSI U HEpAaBEHCTBA. MeETOIbI pelieHus
TPUTOHOMETPUYECKUX YPABHEHUN: METOJ 3aMEHBI IEPEMEHHOM, METOJI Pa3JIOKEHUA Ha
MHOXUTCJIA, ONHOPOAHBIC TPUTOHOMETPUUCCKNEC YPAaBHCHHUA.

[Ipeo6pazoBanus TPUTOHOMETPUUYECKUX
BbIpaxeHu (214)

DopMyIIBl CIOXKEHUS, TNPUBEACHHS, IBOMHOTO AapryMeHTa, IOHMKEHUS CTEleHU.
[Ipeo6pa3oBaHrie CyMMbI TPUTOHOMETPHUYECKMX (YHKIMH B MPOU3BEACHHE U
MPOU3BEICHUS B CyMMY. MeTOIbl pellieHrs] TPUTOHOMETPUYECKUX YPaBHEHUH.

Kommtekcubie uncia (949)

KomruiekcHple yncna U onepauuu Haj HUMUA. KoMIUIEKCHBIE YMciIa U KOOpAWHATHAS
IJIOCKOCTh. TpuronomeTrpuyeckas gopma 3anucu KOMIIEKCHOTo yncia. KoMiiekcHbie
yuclia M KBaJpaTHble ypaBHEHUs. Bo3BeneHHE KOMIUIEKCHOIO YHUCIAa B CTENEHb.
W3BrneueHmne kBaApaTHOTO U KyOMUYECKOTO KOPHS U3 KOMILJIEKCHOTO YUCIIA.

[IpowusBoanas (294)

OmnpeneneHue YMCIOBOM IOCIEAOBATENIBHOCTH, CIIOCOOBI €€ 3a/JaHus, CBOMCTBA.
[Ipenen YUCIIOBOM MOCJIEAOBATEILHOCTH, CBOICTBa CXOIALIMNXCS
nocnenoBarenbHocTe. CymMma OeckoHeuHOW reomeTpuueckoil mporpeccun. Ilpenen
¢GbyHKIMH Ha 0ECKOHEYHOCTH.

3agaun, TNPUBOIANIME K TMOHATUIO TIPOM3BOJHOM, OMpEIENICHUE MPOU3BOIHOM,
BBIYUCIICHUE MIPOU3BOIHBIX. [Tonsarue MIPOU3BOHOM n-ro MOpSAJIKA.
HuddepenuupoBanue cnoxHort ¢pynkumu. dupdepenunpoBanue oopaTHON QyHKIUH.
VYpaBHeHne kacaTenbHOM K Tpaduky QynHkuuu. [IpumeHeHHe TPOU3BOAHON IS
uccienoBaHus GyHKIMH HA MOHOTOHHOCTh U SKCTpeMyMbl. [IpuMenenune mpou3BogHOM
JUISL TOKA3aTeNbCTBA TOXKIECTB M HepaBeHCTB. Iloctpoenue rpadukoB (yHKUU.
[IpuMeHeHne TPOU3BOIHON JJIsi OTBICKAHUSI HAMOOJBIIETO U HAMMEHBIIETO 3HAYCHUI




HenpepbIBHON (PYHKIIMM Ha IPOMEXYTKE. 3aJaul Ha ONTUMU3ALIHUIO.

KombunaTopuka 1 BepoaTHOCTS (74)

[IpaBuno ymHoxenus. [lepecraHoBku U (pakTopuansl. BeIOOp HECKOIBKUX 3JIEMEHTOB.
Coueranus u pazmeienus. bunom Hetotona. CiyyaiiHbie COOBITHS U MX BEPOSTHOCTH.

10.

[loBTOpenne u cucTeMaTu3alus Yy4eOHOTrO
Kypca anreOpel W Hayal
MaTtematraeckoro ananmsa 10 kimacca (119)

Marepuaia

QyHKIHUN. Tpuronomerpuueckue YpaBHEHHUS u METO/BI peleHus.

Tpuronomerpuueckue dopmynsl. [IpousBonnas u ee npumeneHue. KomOunaTopHble
3a/1a4H.

11.

Hekoropsie cBenenus u3 mianumerpuu (124)

VYrisl U OTpE3KH, CBS3aHHBIE C OKPYXKHOCTHIO. PemeHne TpeyrosbHUKOB. Teopemsl
Menenas u Yessl.

12.

Brenenue B crepeometpuro (34)

HcTtopusi BOZHUKHOBEHUS U pa3BUTUS reoMeTpuu. OCHOBHBIE IMOHSATUS U AKCHOMBI
cTepeoMeTpun (TOYka, IMpsiMasi, IUIOCKOCTh, IPOCTPaHCTBO). IIpocTpaHCTBEHHBIE
¢buryps! (ky0, mapanienenurne], Ipu3Ma, IUpamMuaa, WIKHAP, KOHYC, 1Iap).
MogenupoBaHie MHOIOIPaHHUKOB.

13.

[TapannenbHOCTB NPSAMBIX U MI0cKOcTeH (161)

B3aumHOe pacnonoxeHue MNpsMBIX B IpocTpaHcTBe. IlapamienbHOCTh HPSIMBIX B
npoctpadcTBe. CkpemuBaromuecss npsMble. [Ipu3Hak CKpemMBaIONIMXCA MPSIMBIX.
B3anmHOe pacnionoxkenue npsMord M IUIOCKOCTH. [lapamienbHOCT THpsMON U
IJI0CKOCTH. [IpH3Hak nmapamiesbHOCTH MPSAMOM U INIOCKOCTH. B3auMHOE pacIionokeHne
IByX mockoctei. [lapamienbHocTh ABYX IutockocTell. Ilpru3Hak napamienbHOCTH JBYX
mrockocret.  [lapamnensHblii  mEpeHOC.
cBoiicTBa. [lapannensHble npoekuuu miockux guryp. M3obpaxenue

MPOCTPAHCTBEHHBIX Uryp. CeueHuss MHOrOrpaHHUKOB

HapaJ'IJ'IeJ'IBHOG IMPOCKTUPOBAHHUE U €TI0

14.

[TepneHaUKYIAPHOCTh MPSIMBIX M TIOCKOCTEH
(174)

Yron MCKAY IpsAMBIMHA B MMPpOCTPAHCTBC. HCpHeHI[I/IKy.HSIpHOCTB MMPSAMBIX.

[lepnieHAUKYIAPHOCTD NPSIMOM U TIIIOCKOCTH. [[pU3HaK NEPIEHIUKYISIPHOCTH TIPSIMON U
mwiockoctd. OpToroHanbHOEe MpoekTHpoBaHue. [lnomans OpTOroHaabHONW NPOEKIUU
MHOroyroJjibHuka. [lepneHaukynsp u HakiIoOHHas. Teopema O Tpex NEepHEeHIUKYIsIpax.
VYron Mexay npsaMONl W IJIOCKOCTBbIO. PaccTosiHMe MeXIy TOYKaMu, MPSMBIMU U
JIByTpaHHBI  yTOJ.

IIJIOCKOCTAMMU. HepHeHI{I/IKYJ'ISIpHOCTB IUIOCKOCTEH.

MEePHEeHIUKYISIPHOCTH JIBYX IUIOCKOCTeH. LleHTpanapHOE mpoeKkTHpOoBaHUE.

IIpusnax

N300pakenue npocTpaHCTBEHHBIX QUTYP B HEHTPAIbHON MPOEKIINH.




15. MHororpanauk (14u4) MHororpasssle yriabsl U UX CBONCTBA. BBINTyKIIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH.
Teopema Diinepa. [IpaBuiibHbIe MHOTOTPaHHUKH (TETpa’p, KyO, OKTa’aAp, UKOCAdIP,
nonexa’ip). *IomynpaBuiabHbIe U 3BE349aThIE MHOTOTPAHHUKH.

16. [loBTOpEeHne u cuctemaruzanus Matepuana | PemieHue 3ajnad Ha BBIYMCIEHHWE U JOKa3aTENbCTBO C HMCIOJIb30BAHUEM H3YUEHHBIX

Kypca reometpunl0 xiacca (64) ¢dopmyn. M3oOpaxenue mpocTpaHcTBeHHbIX  (uryp. IlocTpoenue  ceueHuid
MHOT'OTpaHHUKOB. [[paBuibHbIE MHOTOTpaHHUKH. Pa3BEPTKM MHOTOIpaHHUKOB, LIMINH]I-
pa 1 KoHyca.

Maremartuka 11 kiaacc 6a30Bblil yPOBEeHb
Ne HaumeHoBaHue pa3iesioB U TeM Conep:xkanue yueOHOro MaTepuaJia
n/n
1. BBoanoe nosropenue (3u4) QyHKIUN. Tpuronomerpuueckue ypaBHEHUSA U METOJIbI pelieHus.
Tpuronomerpuueckue popmynsl. [IpousBonnas u ee nmpumeHenne. KomOuHaropHsie
3aJauu.

2. Crenenn 1 kopar. CTeNeHHbIC QYHKIMH [lonsiTe KOpHA N-OM CTENEHM W3 ACHUCTBUTEIBHOrO uncia. OyHkuum y= Jo , UX

(154) cBoiicTBa U rpauku. CoiicTBa KOpHs n-oi ctenenu. [IpeobpazoBaHue BbIpakeHUIH,
cofepxamux paaukanbl. O0oOIIeHne MOHATHS O MokaszaTene creneHu. CTerneHHble
¢byHKIMH, UX cBoiicTBa W Trpaduku. JuddepeHuupoBanne U WHTETPUPOBAHUE.
N3Bnedenne KOpHA n-i CTENIEHMU.

3. [TokazaTenpHas u norapupmuueckas | [lokazarenpHas ¢yHkuus, e€ cBoiictBa u rpaduk. [lokazaTenpHble ypaBHEHUS U

bysakmy (2249) HepaBeHCTBa. lloHsTne norapudma. Jlorapupmuueckas QyHkus, e€ cBoiicTBa U
rpaduk. CpoiicTBa jmorapudmos. JlorapupmMudeckre ypaBHCHHsS U HEPABEHCTBA.
JuddepenurpoBanre Noka3zaTelIbHON U JTorapupMuIecKon GyHKIUH.

4, [TepBooOpasnas u uaTerpan (74) ITepBooOpasznas. Heompenenennbiii uHTerpas. OnpeaeneHHbIA HWHTETpajl, €ro

BBIUKCJIEHHE U CBOMCTBa. Briuncienue miomnanen miockux ¢uryp. [Ipumepst
NIPUMEHEHMs HHTErpaja B (PU3HKe.




DneMeHThl KOMOWHATOPHUKH, CTATUCTHKH U
TEOPHUH BEpOSTHOCTEH (41)

BepositHocTh W reomerpus. Hes3aBUCHMBIC TOBTOPEHUS HWCHBITAHHA C JIBYMS
ncxonamu. CTaTUCTHYECKUE METObI 00paboTkn nHpopManuu. ['ayccoBa kpuBasi.
3aKoH OOJIBIINX YHCET.

VYpaBHenuss u  HepaBeHCTBA.  CHCTEMBI

ypaBHEHUH U HEepaBeHCTB (174)

PaBHOCHIIBHOCTE ypaBHEeHHI. OOmuMe METOABl PEIICHHs] YpaBHCHUN. YpaBHEHHE C
MoxayiisiMu. MppauuoHanbHblE ypaBHEHHs. Jloka3aTesbCcTBO HepaBeHCTB. PelieHue
pallMOHAIIBHBIX HEPABEHCTB C OJHOM mepeMeHHoW. HepaBeHCcTBa ¢ MOIYISIMU.
HppainmoHanbHple HEPAaBEHCTBA. Y PaBHEHUS U HEPABEHCTBA C JIBYMS IIE€PEMEHHBIMH.
JuodanTtoBsl ypaBHeHUs. CUCTEMBI YpaBHCHHUA. Y pPaBHCHHsI U HEPAaBEHCTBA C
rapaMeTpamu.

[ToBTOpEeHME U cHCTEMAaTU3alUs YIeOHOTO
MaTepuana Kypca anredpel M Hayal
Maremarnueckoro aHanusa 11 kmacca (164)

Crenenn u xopHH. CTeneHHas, MOKa3aTelbHas W Jorapumuyeckas QyHKIUH.
IlepBooOpa3Hass U MHTErpaj. YpaBHEHUs, HEPABEHCTBA, CUCTEMbl ypaBHECHUH U
HEPaBEHCTB.

BexTopsl B ipocTpaHcTBe (64)

IIpsimoyrospHasi cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. BEKTOPBI B MPOCTPaHCTBE.
PaBeHctBo BekTOpoB. Cll0)KEHHE BEKTOPOB M YMHOXEHHE BEKTOpAa Ha YHUCIO. YTOJ
Mexy BekTopamu. KosuinHeapHble M KOMILIaHAPHBIE BEKTOPBI.

Mertox koopauHaT B mpocTpancTse (114)

Koopnunatsl cepenunbl oTpe3ka. @opmysa pacCTOSHUS MEXAY JABYMS TOUYKAMHU.
VYpasuenue chepsl. Koopaunatel Bekropa. [nuHa Bektopa. CKaisipHOe IPOU3BEACHNE
BEKTOPOB. YpaBHEHHE IUIOCKOCTH B IMPOCTPAHCTBE. Y paBHEHUE MPSIMOU B
IIPOCTPAHCTBE.

10.

HMununap, konyc, map (134)

Coepa u map. Bzaumuoe pacnonoxenue cdepsl U MmiaockoctH. KacatembHas
IUIOCKOCTh. MHOI'OI'paHHHMKH, BIHMCAaHHbIE B c(epy. MHOrOrpaHHUKH, ONMCaHHBIE
okono coepsl. Humunap, xomyc. IloBopor. ®urypsl BpamieHus. Brnucannele u
onucaHHble NWIMHAPHL. CedeHMs LWIMHAPA IUIOCKOCTBIO. JJuuIC. BrucaHHble n
onucaHHble KOoHyChl. Konnueckue ceuenusi. CuMMeTpHsl NPOCTPAHCTBEHHBIX (QUTYD
(ueHTpanbHasA, oceBas, 3epKajbHas). J[BM)KeHHE NPOCTPAHCTBA, BUIbI JBHIKCHHI.
DOneMeHTbl CHMMETPUM MHOTIOIPAaHHUKOB U KpyIubIX Ted. IIpumepsl cummerpuu B
OKPYKaIOIIEM MUPE

11.

O6bemsl (154)

O6béMm u ero cpoiictBa. [Ipunuun Kaanbepu. @opmynbsl 00bEMa napaiienenumnesa,
npusMel, nupamuabl. @opmynsl 00bEMa LWIMHIpa, KOHycCa, IIapa U €ro 4vacreu.
OtHomenne 06bEMOB MOAOOHBIX Teisl. [lomans MOBEpXHOCTH MHOTOTPAaHHHKA.
@opMyIbl IUIOMALY IIOBEPXHOCTH LIWIMHPA, KOHYCA, IIapa U €ro 4acTeu.




12.

[ToBTOpeHne u cucreMaTH3anus y4eOHOTO
MmaTepuana Kypca reomerpuu 11 xiacca (74)

Pemenne 3aja4 Ha BBIYHMCICHHWE M JIOKA3aTEILCTBO C HCIOIB30BAHUEM HM3YUYCHHBIX
¢dbopMyT 1 CBOICTB.

MaremaTuka 11 kiaace yriry0JieHHbI YPOBEHb

Ne HaunmeHoBaHuUe pa3iesioB U TeM Conep:xxanue yueOHOro MaTepuasa

n/n

1. BBoaHoe noBTopenue (44) @OYHKIHH. Tpuronomerpuyeckue YpaBHEHHUS u METO/IbI perieHusl.
Tpuronomerpuueckue dpopmyisl. [IponsBonHas u ee npuMmeneHne. KomOuHatopHsle
3a/1a4H.

2. Muorousenst (104) MHoro4IeHBI OT OJJTHOM M HECKOJIBKHUX NepeMeHHbIX. Teopema besy. Cxema ['opHepa.
CHUMMeTpHYECKHE U OJTHOPOIHBIE MHOTOWIEHBI. Y PABHEHMS BBICIINX CTEIIEHEN.

3. Crenenu u xopuu. Crenennble GyHKuuu [TonsiTHe KOpHS N-OM CTENEHW U3 JCHCTBUTENBHOro uucia. OyHKIUH y:\}/_é , UX

(244) cBoiicTBa u rpaduxu. CBoiicTBa KOpHA n-oi creneHu. IIpeoOpa3oBanue BbIpakeHuil,

comepxamux pagukansl. O0001meHrne NoHATHS O Mokasartene crerneHu. CTeneHHbIe
¢byHkuuu, ux cBoiictBa u rpaduxu. duddepeHnupoBanne U MHTETPUPOBAHUE.
N3Bneuenre KOpHS n-il CTEIECHM.

4. IToka3zaTenpHast U norapupmuueckas | [lokasarenbHas QyHkuus, e€ cpoiictBa u rpaduk. [lokazaTenpHble ypaBHEHUS U

¢bynkuuu (319) HepaBeHCTBa. [lonarue norapudma. Jlorapupmmueckas ¢yHKums, e€ CBOWCTBA H

rpa¢uk. CpoiicTBa norapupmoB. Jlorapupmuueckue ypaBHEHUS U HEPABEHCTBA.
JuddepennmpoBanue nokazaTeabHON U JorapuGMuIecKoi QyHKIHA.

5. IlepBooGpa3Has u unrterpain (94) IlepBooOpa3nas. Heonpenenenuslii wuHTerpan. OnpeneseHHBI HHTErpal, ero
BBIYMCIICHHE W CBOWCTBA. Bprumcienue tuomazaei miockux ¢uryp. [Ipumeps
NIPUMEHEHHS UHTErpaja B (PU3HKe.

6. DneMeHThl KOMOMHATOPUKH, CTAaTUCTHKM M | BeposTHocTh W reomerpus. Hes3aBucuMble NOBTOpEHHUs MCIBITAaHUM C JABYMS

TEOpHH BeposTHOCTEH (94)

ucxogamu. Cratuctudyeckue MeToabl oO0paboTku mH(popmanuu. ['ayccoBa Kpupas.




3aKoH OOIBIINX YHCE.

VYpaBHenuss u  HepaBeHCTBA. CHCTEMBbI

ypaBHEHUI U HepaBEeHCTB (334)

PaBHOCHIIBHOCTE ypaBHeHMA. OOIIME METOABI PEIICHUsS ypaBHCHHH. YpaBHEHHUE C
Monaysiamu. MppanuoHanbHble ypaBHEHMs. JlOKa3aTenbCTBO HEpaBeHCTB. PermeHue
palMoOHANBHBIX HEPABEHCTB C OAHOM mepemeHHOM. HepaBeHCTBa ¢ MOIYJISIMHU.
WppannonanbHble HEPABEHCTBA. Y PaBHEHUS U HEPABEHCTBA C JIBYMs IIEPEMEHHBIMHU.
HuodantoBel ypaBHeHHs. CHUCTEMBbl ypaBHEHH. YpaBHEHUS U HEPaBEHCTBA C
napaMeTpami.

[ToBTOpEeHME U CUCTEMATH3AIUSA Y4eOHOTO
Matepuana Kypca anreOpsl W Hauanl
MaTtemMaTtuueckoro ananmsa 11 knacca (164)

Muorounensl. Ctenenu u kopHu. CTeneHHasi, oKa3aTejabHasi U Jorapudmuueckas
¢yukuuu. IlepBooOpa3Has M MHTErpajl. YpaBHEHUs, HEPaBEHCTBA, CHCTEMbI
YpPaBHEHUHN U HEPABEHCTB.

Bexropsl B mpocTpaHcTBe (64)

[IpsimoyromnpHas cuctemMa KOOPAMHAT B MPOCTPAHCTBE. BEKTOpHI B MPOCTpaHCTBE.
PaBenctBo BekTOpoB. Ciio’keHHE BEKTOPOB M YMHOXKE€HHE BEKTOpa Ha YHCIO. YTOJ
Mexay BekTopamu. KosnmmHeapHble 1 KOMIUTaHApHbIE BEKTOPBI.

10.

Meroxa koopauHaT B mpocTpancTse (154)

Koopaunatsl cepenunbl oTpe3ka. PopMmysia pacCTOSHUS MEXAY IBYMsI TOYKaMHU.
VpaBuenue cdeprl. Koopaunatel Bektopa. [lnmna Bektopa.  CkaisipHoe
IIPOU3BEICHUE BEKTOPOB. Y PaBHEHHE INIOCKOCTH B IIPOCTPAHCTBE. Y PABHCHHE
MIPSIMOM B IPOCTPAHCTBE.

11.

Hununnp, konyc, map (164)

Cdepa m map. Bzaumnoe pacnonoxkenue cdepsl u miockoctu. KacatenbHas
IUIOCKOCTb. MHOIOrpaHHUKH, BIUCaHHblE B c¢epy. MHOrorpaHHUKH, ONHUCAHHbIE
okoio coepsl. Llunmuaap, xonyc. IloBopor. ®urypsl BpamieHusi. Brucannele u
onucaHHble IUAMHAPBL. CedyeHWs LWIMHAPA IUIOCKOCTBIO. JJUIMIC. BrnucanHble u
onucaHHble KOHychl. KoHndeckne ceuenus. CUMMETpHsI MPOCTPAHCTBEHHBIX (UTYD
(ueHTpasnbHas, oceBast, 3epKajibHast). J[BrkeHue npocTpaHCcTBa, BU/bI IBUKECHUH.
DOneMeHThl CHMMETPUM MHOTOIPAaHHUKOB U KpPYTJbIX Tenl. IIpumepsl cuMMmeTpuu B
OKPY2KaIOILEM MHUPE

12.

Oo6wemsl (1749)

O06BéMm u ero cpoiictBa. [Ipuniun Kasansepu. @opmyinsl 00bEMa napaienenunesaa,
npu3Mbl, nupaMmuibel. Popmyisl 00b€Ma HWIMHIpa, KOHyca, LIapa U €ro yactei.
OtHomenne 00bEMOB MOAOOHBIX Tel. [lomans MOBEPXHOCTH MHOTOTPAHHUKA.
DopMyIbI IIOMAAY TOBEPXHOCTH LIWIMHAPA, KOHYCA, Iapa U €ro 4acTeu.

13.

[ToBTOpeHne u cucremaruszamus y4eOHOTO
Marepuaiga Kypca reomerpuu 11 kimacca
(144)

Pernrenne 3ama4 Ha BBIYMCIICHHWE WM JOKA3aTEIBCTBO C HMCIIOJIB30BAHHEM H3yUYEHHBIX
(hopMyI1 U CBOKCTB.




TEMATHYECKOE IINIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMBIX HA OCBOEHHME KAXKIOU

TEMBL.
10 knacc
Nen/m | Tema ypoka Koxa-Bo Kon-Bo yacos
4acoB yrry0JIeHH b
0a30BbIi YPOBEHb
YPOBeHb
1. Pa3jges BBOIHOTO MOBTOPEHUSs 3 3
11 [ToBTOpenme MaTepuaina 7-9 Kiaccos 2 2
1.2 Bxomnas koHTpoJIbHAs paboTa 1 1
2. Paznen: JlelicTBUTEILHBIE YN CJIA 0 12
2.1 HatypanbHble U Lienble uncia - 3
2.2 PamuonansHEIE unciia 1
2.3 HppanmoHaibHbIe Yicia - 2
2.4 MHOXeCTBO JeHCTBUTEIBHBIX YHCET - 1
2.5 Moayns 1eCTBUTENHHOTO YKCTIa - 2
2.6 KontponbHas pabota o teme «/lelicTBUTEIbHBIE YHCTIa) - 1
2.7 Metoa MaTeMaTHIeCcKOW WHIYKIIUN - 2
3. Pa3zpnen: YnciaoBblie pyHKIMH 6 10
3.1 Omnpenenenne YUCI0BON (GYHKIIHMH U CIIOCOOBI €€ 3alaHus 2 2
3.2 CaoiicTBa pyHKIIHIT 2 3
3.3 [Tepuonuueckue GyHKIUU 1 1
3.4 ObpatHas GpyHKIHS 1 2
3.5 KontponbHas pabota o reme «HucnoBbie PyHKITUN - 2
4, Pa3nen: Tpuronomerpunueckue GpyHKIIHH 18 24
4.1 UYucoBasi OKpYKHOCTb 2 2
4.2 UYucoBasi OKpy>KHOCTh Ha KOOPJUHATHOM TIOCKOCTH 2 2
4.3 KonrponbHas padorta no teme «Hucnossle pyHKIMH. YucI0Bast OKPYKHOCTB 1 -




4.4 Cunyc 1 KocuHyC. TaHTe€HC U KOTaHTEHC 2 3
4.5 Tpuronomerpudeckre GYHKITMH YHCIOBOTO apryMEHTa 2 2
4.6 Tpuronomerpuueckue GyHKIMH YTIOBOIO apryMeHTa 1 1
4.7 ®dynknuu y= Sin X, y = COS X, MX CBOWCTBA U rpad)uKu 3 3
4.8 KonTtponbHas pabota 1o reme « Tpuronomerpuyeckue QyHKITAN - 1
4.9 [Toctpoenwue rpaduka pynkmmu y = mf(x) 1 2
4.10 [MTocTpoenue rpaduka pynkuun y= f(kx) 1 2
411 I'padux rapMOHHYECKOTO KOJIeOaHUs - 1
4.12 @Oynknym y = tg X, Y = Ctg X, uX cBoicTBa 1 TpaduKu 2 2
4.13 KonTponbHas padota 1o reme « TpuroHomerpuyeckue GyHKIUN 1 -
4.14 OO0paTHbIe TPUTOHOMETPUYECKHE (QYHKIIUN - 3
5. Pasnen: Tpuronomerpuyeckue ypaBHeHHsl 9 10
5.1 [Ipocreiimme TPUTOHOMETPHUUECKUE YPABHEHHS 5 4
5.2 MeTopl peleHuss TPUrOHOMETPUYECKUX YPAaBHEHUI 3 4
5.3 KonrponbHas padora no teme « TpuroHomeTpuyeckie ypaBHEHUs» 1 2
6. Pasnen: IlpeodpasoBanne TPUTOHOMETPHYECKHX BBIPAKECHU I 12 21
6.1 CuHHyC 1 KOCUHYC CYMMBI U Pa3HOCTH apryMEHTOB 2 3
6.2 TaHreHc cyMMbl U pa3HOCTH apryMEHTOB 1 2
6.3 ®opMyIIbl IpUBEIEHUS 2 2
6.4 ®opmyJibl ABOWHOTO aprymenTa. ®opMyIibl MOHMKEHUS CTENEHH 2 3
6.5 [IpeobOpazoBaHusi CyMM TPUTOHOMETPUYECCKUX (DYHKIIMI B POU3BEICHHE 2 3
6.6 [IpeobpazoBaHue MPOU3BEICHUS TPUTOHOMETPHUECKUX (DYHKIIMI B CYMMY 1 2
6.7 [TpeobpasoBanue Boipakenus Asin X + B cos x k Bugy C Sin (x + t) 1 1
6.8 MeTopl peneHus: TPUrOHOMETPUYECKUX YPaBHEHUI - 3
6.9 Konrponbnas padora no reme «IIpeodpazoBanue TpUrOHOMETPUYECKUX BBIPAKECHUI 1 2
7. Paszaen: KommiekcHsle ynciia 0 9
7.1 KomruiekcHble uncna u apupmMeTHuecKue onepanuy HaJly HUIMU - 2
7.2 KomrmiekcHbie 4nciia 1 KOOpIMHATHAS TNIOCKOCTh - 1
7.3 TpuronomeTrpudeckas GopMa 3aIucH KOMILICKCHOTO YrCia - 2
7.4 KomruiekcHbie ynciia v KBaipaTHBIE YPaBHEHUS - 1
7.5 Bo3BeneHrne KOMIUIEKCHOTO YHCIa B CTENEHb. VI3BIedeHHWe KyOWMUYECKOro KOpHS W3 | - 2

KOMIIJICKCHOI'O 4HucCJia




7.6 KonTponbHas padota 1o reme «KomriekcHble yncia - 1
8. Pa3nen: [IponsBoaHasn 24 29
8.1 YucnoBbie TOCIIEIOBATEIEHOCTH 1 2
8.2 [Tpenen 9uCIOBO# MOCIIEIOBATEILHOCTH 1 2
8.3 [Tpenen dynkmm 2 2
8.4 Omnpenenenne MPOU3BOTHOM 2 2
8.5 Boruncnenue npou3BoIHbBIX 4 3
8.6 JuddepennmpoBanue cinoxuoit pynkmu. Juddepennmpoanne o0paTHoi GyHKIUN 2 2
8.7 YpaBHeHuUe KacaTelbHOU K rpaduKy QyHKITUH 2 3
8.8 Konrpomnbnas padora o teme «Brraucienne mpou3BOIHBIX» 1 2
8.9 [Ipumenenne TPOU3BOAHONW i HCcleAoBaHUA (GYHKIUHA Ha MOHOTOHHOCTh H | 3 3
HKCTPEMYMBI
8.10 [Toctpoenue rpagukoB GyHKIMN 2 2
8.11 Haxoxnenne HanOoIbIINX M HANMEHBIINX 3HAYCHUH (DyHKITHH 4 4
8.12 KonTponbHas padota o reme «IIpousBonnas» - 2
9. Paznen: KomOuHaTopuka u BeposiTHOCTD 4 7
9.1 [TpaBuno ymuoxxenus. KombunaTopHsie 3agaun. [lepectaHoBKU U pakTOpHaIIbI 1 2
9.2 Br160p HECKOMBKHX 3JIeMEHTOB. bruHOMUabHBIE KO3 UITUESHTHI 1 2
9.3 Ciy4aiiHble COOBITHS U BEPOSITHOCTH 2 3
10. Pa3znen moBTopeHusi M cucTeMAaTH3alMM y4eOHOro Marepuanaa Kypca aaredpol m | 11 11
HayaJia MaTeMaTH4eckoro anaiau3a 10 kiacca
10.1 Pemenue 3anad no reme «I'paduku TPUrOHOMETPUUECKHUX (PYHKIIHIDY 1 1
10.2 Pemenue 3anad no reme « TpUroHoMeTpruecKue ypaBHEHUS» 2 2
10.3 Pemenue 3amau o reme «IIpeoOpazoBaHKe TPUTOHOMETPHUSCKUX BBIPAKCHHIN) 2 2
104 Pemenue 3amau o reme «IIpumeneHre nporu3BOIHOM» 2 2
10.5 Hrorosas koHTpobHas paboTa 1 1
10.6 Pemenue 3aa4 o BceMy Kypcy ajireOpbl 1 Hauasl aHaJIn3a 3 3
11. Pa3nen: HekoTophble cBeieHUs] M3 VIAHUMETPUH 0 12
111 VYTI1bI M OTPE3KH, CBSI3aHHBIE C OKPYKHOCTHIO - 4
11.2 Pemenue TpeyroapHUKOB - 4
11.3 Teopembr Menenast u UeBbl - 2
11.4 Dnwaric, Turep6o1a 1 napadoia - 2




12. Pa3nen: BBegeHue B crepeoMeTpHIo 3 3
12.1 [Ipeamet crepeoMeTprn. AKCHOMBI CTEPEOMETPUHN 1 1
12.2 HekoTopslie cnencTBus U3 akCuom 1 1
12.3 Pemenuie 3a1ay Ha IpUMEHEHUE AKCUOM CTEPEOMETPUHN U UX CIIEACTBHIM 1 1

13. Paznen: [apanieJbHOCTh NPSAMBIX U IUIOCKOCTEH 15 16
131 [TapannenbHble MpsiMble B IpocTpaHCcTBE. [lapamienbHOCTh Tpex MpsIMBIX 1 1
13.2 [TapanienbHOCTb MPSIMON U IIJIOCKOCTU 1 1
13.3 Pemenue 3anau mo teme "llapaniensHOCTh IPSAMOI U TIIOCKOCTH" 1 1
134 Pemenue 3anau no teme "llapamienbHoCTh NPSAMON U IIOCKOCTH" 1 1
13.5 CkpenuBaroniecs mpsiMole 1 1
13.6 Vribl ¢ COHANPABICHHBIMA CTOPOHAMHU. YTOJI MEXKY HPSMBIMU 1 1
13.7 Pemenne 3amad no teme "B3auMHOE pacmlojoKEHUE NPSMBIX B IpocTpaHCcTBe. Yroa | 1 1

MEXy IByMs IMpsiMbIMU"
13.8 KontponbHas pabora mo Teme "AKCHOMBI cTrepeomeTpuu. B3ammHoe pacmosiokenue | 1 1
MPSAMBIX, TPSIMOU U TIIOCKOCTH"
13.9 [TapasnienbHble IIOCKOCTH 1 1
13.10 CBolicTBa napaienbHbIX IIOCKOCTEN 1 1
13.11 Tetpasap 1 1
13.12 [Tapannenenunesn 1 1
13.13 CBoiicTBa mapauienenumena 1 1
13.14 3a/1auu Ha MOCTPOCHHUE CCUCHUI 1 1
13.15 Kontponbnas padora o teme "Tetpasap. [Tapamnenenumnesn" 1 1
13.16 Pemenue 3amad mo reme «llapamiebHOCTh MPSMBIX U TTIOCKOCTEH 1

14, Paznen: IlepneHauKYJISIPHOCTH NPSIMBIX U ILUIOCKOCTElH 17 17
14.1 [lepnenaukymsipHbIe PSMbIE B TPOCTPAHCTBE 1 1
14.2 [TapannenbHble psiMbIe, TEPIEHANKYISIPHBIE K TIIOCKOCTH 1 1
14.3 [Ipu3Hak nepneHauKyJISPHOCTH IPSIMOU U INIOCKOCTH 1 1
14.4 Teopema o npsAMOM, NEPIEHANKYIIIPHOMN K IUIOCKOCTH 1 1
145 Pemenne 3axa4 Ha NEPNEHIUKYIIIPHOCTD NPSMOMN U INIOCKOCTH 1 1
14.6 PaccTosiHue oT TOUKH 70 TUIOCKOCTH. TeopeMa o TpEX MeprneHIUuKyYIIpax 1 1
14.7 Pacctosame oT TOUKM 70 MITOCKOCTH. Teopema o TpEX MepreHIUKYIIpax 1 1
14.8 VYroa Mexay npsiMOi B IIIOCKOCTHIO 1 1




14.9 Yros Mexay IpsIMOH U INIOCKOCTBIO 1 1
14.10 Pemenue 3amau no teme «llepneHAUKyIsp M HaKIOHHbIE. YToil Mexay npsmod u | 1 1
IUIOCKOCTBIO»
14.11 Pemenue 3amau no teme «llepneHaukynsp W HakJIOHHbIE. YTroi Mexay npsmod u | 1 1
IJIOCKOCTBIO»
14.12 JIByrpaHHBIN yro 1 1
14.13 [Tpu3Hak nepreHUKyJIIPHOCTH ABYX MJIOCKOCTEN 1 1
14.14 [TpstMOyTOIBHBIN MapaliesenuIe] 1 1
14.15 TpexrpaHHblil yros. MHOrOrpaHHbIN yron 1 1
14.16 Konrponsnas padora no teme "lIleprneHIuKyIIpHOCTD MPSIMOI U TIIOCKOCTH" 1 1
14.17 Pemenue 3aga4 Ha HAXOXKIAECHUE YTIIIOB MEXKIY MIPSMON U INIOCKOCTBIO 1 1
15. Pa3zpnen: MHororpanHuku 12 14
15.1 IloHsiTHE MHOTOIpAHHUKA 1 1
15.2 I'eomerpuueckoe Temno. Teopema Ditiepa - 1
15.3 [Tpuzma 1 1
154 [TpoctpanctBenHas Teopema [lugaropa - 1
15.5 [Mupamuna 1 1
15.6 [TpaBunbHas mupaMuga 1 1
15.7 YceuéHnnaa nupamua 1 1
15.8 CuMMeTpus B IPOCTPAHCTBE 1 1
15.9 [TonsiTHE MPaBHMIIBHOIO MHOTOTPAHHUKA 1 1
15.10 DJIEeMEHTBI CHMMETPHUU MPABUIBHBIX MHOI'OTPAaHHUKOB 1 1
15.11 Pemenue 3amay o teme «lIpaBuinbHBIE MHOTOTPAaHHUKH 2 2
15.12 KoHnTtponbHas pabota o Teme "MHOrorpaHHuku" 1 1
15.13 Pemenue 3amau mo teme «MHOTOrpaHHUKI 1 1
16. Pa3gen moBTOpeHHsI M CHCTEMAaTH3aLUM Y4eOHOro MaTepuaJia Kypca reomerpun 10 | 5 6
KJjiacca
16.1 Pemenune 3amad mo reMe « AKCHOMBI CTEPEOMETPUH U KX CJICICTBHS 1 1
16.2 Pemenue 3amau mo teme «llapamiensHOCTh MPSMBIX U TFIOCKOCTEI 1 1
16.3 Pemenue 3anau no teme « [lepneHIuKyIsIpHOCTD NPSIMBIX U IUIOCKOCTE 1 1
16.4 Pemenue 3anau no teme «MHOrorpaHHUKI 1 1
16.5 Pemenue 3anau kypca reomerpun 10 kacca - 1




| 16.6 | O6o6marommii ypok |1 |1
11 kaace
Nen/m | Tema ypoka KoJu-Bo KoJu-Bo yacos
4acoB YI1yOJIeHHBIN
0a30BbIi YPOBEeHb
YPOBEHb
1. Pasnen BBOAHOIO NOBTOpPEHUS 3 4
1.1 [ToBTropenue matepuana 10 knacca 3 3
1.2 Bxonnast koHTpOIBHAS paboTa - 1
2. Pa3gen: MHorou/ieHbI 0 10
2.1 MHorOo4WIeHsI OT OTHOM EPEMEHHOMN - 3
2.2 MHorouseHbl OT HECKOJIBKUX MEPEMEHHBIX - 3
2.3 VYpaBHEHMsI BBICHIMX CTENEHEN - 3
2.4 Konrtponbnas padota o teme « MHOrO4JIeHb) - 1
3. Pasnen: Crenenn u kopHu. CreneHHble QYHKIHA 15 24
3.1 [TonsiTHe KOPHSI I1-1 CTENIEHU U3 IEUCTBUTENIBHOTO YnCia 2 2
3.2 @OyHKIMYM BUAA y= o, ux cBoiicTBa I rpadukn 2 3
3.3 CBoiicTBa KOPHSI M- CTENICHU 2 3
34 [IpeobpazoBanue BEIpaXKCHHH, COACPIKAIINX PATUKAIIBI 3 4
3.5 KonTponbhas pabora o teme «CTeneHH U KOPHU 1 2
3.6 [TonsiTre cTeneHu ¢ TFOBIM pallMOHATBFHBIM TTOKa3aTeIeM 2 3
3.7 Crenennble (yHKIMH, UX CBOMCTBA U rpaduku 3 4
3.8 W3BrieueHne KOpHEH N3 KOMIUIEKCHBIX YU CEI - 2
3.9 Kontponsnas padora o Teme «CrerneHHble QyHKITUIDY - 1
4. Pasnen: [lokasarenbHas u jorapupmuydeckasi GyHkuuu 22 31
4.1 [Toka3zaTenpHast pyHKIHUS, €€ CBOMCTBA U rpaduk 3 3
4.2 [TokazaTenbHbIC ypaBHEHUS 1 3
4.3 [Toka3zaTenpHBIC HEPABEHCTBA 2 2




4.4 Konrponsnas pabora mo teme «llokasarenbHas ¢pynkuius. IlokasarenbHele ypaBHeHus u | 1 -
HEPaBEHCTBA»
4.5 ITonsatue norapupma 1 2
4.6 Jlorapudmuueckas pyHKIUs, €€ CBOUCTBA U Ipaduk 2 3
4.7 Konrponsnas padora no reme «IlokazatenbHast u jorapupmudeckas GyHKIUN) - 2
4.8 CaoiicTBa orapumMoB 2 4
4.9 Jlorapudmuueckre ypaBHEHHs 3 4
4.10 | KoHTpomabHas padora o teme: «Jlorapupmudeckas pyuakmus. Jlorapudpmudaeckue ypapHeHus» | 1 -
4,11 | Jlorapumudeckue HEpaBEeHCTBA 3 3
412 | quddepeHnupoBanue nokazareabHoU u jorapudmuyeckoit pyHkunit 2 3
4.13 | KonrpomabHas paborta o Teme «CBoHCTBa JIOrapu(hMOB» 1 2
o. Pasnen: IlepBooOpa3nas u HHTErpas 7 9
5.1 IlepBooOpa3Has 1 HeolpeAeIeHHbIN HHTETpall 3 3
5.2 OnpeneneHHbII HHTETPAT 3 5
5.3 Kontpoinbnas padota no teme «llepBooOpasHas u HHTETpa» 1 1
6. Pa3jien: DiieMeHTHI TEOPHH BEPOSITHOCTEH U MATEeMATHYeCKOH CTATHCTHKH 4 9
6.1 BeposTHOCTE U TeOMeTpus 1 2
6.2 HesaBucumple MOBTOPEHUS UCTIBITAHUH C IBYMS HCXOJIaMH 1 3
6.3 CraTtuctuueckrue MeToJbl 00paboTKu HHpOopMaUn 1 2
6.4 I"ayccoBa kpuBasi. 3aKOH OOJIBIINX YKCE 1 2
7. Pasnen: YpaBHenusi u HepaBeHcTBa. CucTeMbl ypABHEHHMI U HEPABEHCTB 17 33
7.1 PaBHOCMIIBHOCTB ypaBHEHUN 2 4
7.2 OO1m11e METOABI pelIeHUs] YpaBHEHUI 3 3
7.3 PaBHOCHIIBHOCTD HEPABEHCTB 3 3
7.4 YpaBHEHHUsI U HEPABEHCTBA C MOYJISIMU - 3
7.5 KontponbHas paboTa 1o Teme «Y paBHCHHS U HEPABCHCTBA - 2
7.6 HppanmonanbHple ypaBHEHHS 1 HEPAaBEHCTBA - 3
7.7 VYpaBHEHMS U HEPABEHCTBA C IByMS IIEPEMEHHBIMU 1 2
7.8 Jloka3aTenbCTBO HEPABEHCTB - 3
7.9 Cucremsl ypaBHEHU 3 4
7.10 Konrtponbnas padora no reme «CUCTeMBbI ypaBHEHUIH 1 HEPABEHCTBY 2 2
7.11 3amaun ¢ mapaMeTpaMu 3 4




8. Pa3jies1 moBTOpPEHNsI M CHCTEMATH3AIMN YU4eOHOT0 MaTepHuaJia 3a Kypc ajreopsl 1 Hayaaa | 16 16
anaam3a 11 kaacca
8.1 Pemenue 3amau mo teme «MHOTOWIEHBD 2 2
8.2 Pemenue 3anau no teme «CteneHu 1 KOpHU. CTeneHHbIe (QyHKIMN 2 2
8.3 Pemenue 3anau no teme «IlokazarenpHas u jorapudmudeckas GyHKIHN» 2 2
8.4 Pemenue 3anau no teme «IlepBooOpa3Has U UHTErpam» 2 2
8.5 Pemenue 3anay no reme «1€MEHTHI TEOPUU BEPOSTHOCTEN U MaTEMaTHUECKON CTATUCTUKI 2 2
8.6 Pemenue 3anay no reme «YpaBHeHus: U HepaBeHCTBa. CUCTEMbI YpaBHEHHUM U HEPABEHCTBY 2 2
8.7 Permtenue TecToOBBIX 3aaHUI 4 4

9. Pa3znen: Bektopsl 6 6

9.1 [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB 1 1

9.2 Cnosxenue u BelunTaHUe BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB 1 1

9.3 YMHOKEHUE BEKTOpA HA YUCIIO 1 1

94 Kommnanapusie Bektopsl. [IpaBuio napauienenunena 1 1

9.5 PasnosxeHne BekTopa 1o TpéM HEKOMILIaHAPHBIM BEKTOpaM 1 1

9.6 Kontponbnas padota o teme "Bektopsl B mpocTtpancTse” 1 1

10. Paznen: MeToa KOOpAMHAT B IPOCTPAHCTBE 11 15
10.1 [IpsiMoyToIBHAS CUCTEMA KOOPJUHAT B IPOCTPAHCTBE 1 1
10.2 Koopaunats! BekTopa. CBs3b MEXy KOOPJUHATAMHI BEKTOPOB U KOOPIMHATAMU TOUEK 1 3
10.3 [Ipocreiinme 3ama4n B KOOpAUHATAX 1 3
10.4 VYron mexay Bekropamu. CKaasipHOE IPOU3BEACHUE BEKTOPOB 2 2
10.5 Brruncnenue yrioB Mex1y IpsIMbIMU U IIJIOCKOCTSAMU 2 2
10.6 JBrxenus. Pemenue 3aga4 rno teme «JIBuxeHus» 2 2
10.7 Pemenne 3amad no reme «MeTos KOOPAMHAT B IPOCTPAHCTBE 1 1
10.8 KontponsHas pabora mo Tteme «CkalsipHOE NPOU3BENEHHE BEKTOPOB B TMpocTpaHcTBe. | 1 1

JBUKEHUSD)

11. Paszpen: Huimuap, KoHyc, map 13 16
111 [Monstue umnmuuapa. [Inomans moBepXxHOCTH MUINHIpA. Pemenue 3axay 3 3
11.2 [Tonsitue xonyca. [1nomanb MOBEpXHOCTH KOHYCa 2 2
11.3 Y ceueHHbIN KOHYC 1 1
11.4 Cdepa. YpaBuenue chepbl 2 1
11.5 B3aumuoe pacnonoxkeHue cepsl U MIOCKOCTH 1 1




11.6 KacarenpHast imockocTh k cdepe 1 1
11.7 [Tnomank chepor 1 1
11.8 PasHple 3a71a91 HA MHOTOTPaHHUKH, [IJIMHJIP, KOHYC U IIap - 3
11.9 O6o00menue u pemeHue 3aaay no teme ««unuuap, konyc, mapy» 1 2
11.10 Kontponbnas padota mo teme «l{unuHap, koHyc, mapy 1 1
12. Pazgen: O0beMbI 15 17
12.1 [Monstie 00BeEMa 1 1
12.2 O0BeM MPsIMOYTOJIFHOTO TapalIeeTuIe1a 1 1
12.3 O0BeM TPAMOii TPU3MBI 1 2
12.4 O0beM uIHHIpA 1 1
125 Brruncnenue 00beMOB Tl C MOMOIIBIO OMPEICIICHHOT0 HHTETpaa 1 1
12.6 O0BeM HAKJTOHHOM TTPU3MBI 1 1
12.7 O06BemM TupamMuIbI 1 1
12.8 O0Bem KoHyca 1 1
12.9 Pemenue 3a1a4 Ha BIYUCIIEHHE 00BEMOB PU3MBIL, MTUPAMUJIbI, HIUIMHIPA, KOHYCA 2 1
12.10 O0mbem mapa 1 2
12.11 O0BeM MapoBOro CErMEHTA, MAPOBOTO CJIOS U IIIAPOBOI'0 CEKTOpa 2 2
12.12 [Tnomansk chepsr 1 2
12.13 | KonrposibHas padora mo teme «O0BeMbI» 1 1
13. Pa3ges noBTopeHust M cucreMaTu3anuu yyeOHOro martepuaja 3a Kypc reomerpum 11 |7 14
KJj1acca
13.1 Pemenue 3agad mo reme «MeToa KOOpAWHAT B IPOCTPAHCTBEY 2 3
13.2 Pemenue 3amau no reme «{unuaap, koHyc, mapy 2 3
13.3 Pemenue 3amay o reme «O0BEMBD) 2 3
134 Pertenue TecToBBIX 3aaHUM 1 5

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOTI'O ITPOIECCA
JAupaKkTuyecKkne MaTepuaJIbl

1. B.W. I'mu36ypr Marematuka. AnreOpa U Hayaiga MmateMatudeckoro ananusa. 10 kimacc. Kontponbabeie pa6otel. bazoserit ypoBerb. @I'OC. - M.:
Mmuemosuna, 2019.



O N o v

10.

11.

B.W. I'mu30ypr Marematuka. AnreGpa u Hadajga Maremarndyeckoro ananuza. 11 knace. Kontponbsabie pabotel. ba3osslii yposens. @I'OC. - M.:
Mmuemo3sunHna, 2019.

JILA. AnexcangpoBa Maremartnka. AnreOpa u Hadarma matematuueckoro anamm3a. 10 xmacc. CamocrositenbHble padoThl. ba3oBbId ypoBEHB.
®I'OC. - M.: Muemo3suna, 2019.

JILA. AnexcangpoBa Matematuka. Anre6pa M Hadajna mMaTeMaTuHueckoro aHaimmza. 11 kmacc. CamocrtositenbHble paboThl. ba3oBblif ypoBeHb.
®I'OC. - M.: Muaemosuna, 2019.

M.A. Nuenckas ['eometpusi. Camocrositenbhbie paboTsl. 10 kinacc. ba3oseiil ypoBens. — M.: [Ipocsemenue, 2019

M.A. Nuenckas ['eomerpust. CamoctositenbHbIC padboThI. 1 1 kmacc. ba3oerit ypoBeHb. — M.: [IpocBemenue, 2019

M.A. Nuenckas ['eometpusi. Kontponsasie pa6otsl.10-11 kimaccer. ba3osiit ypoBens. — M.: [Ipocsemenne, 2019

B.U. I'muz0ypr Marematuka. Anrebpa u Hadana mareMatudeckoro ananusa. 10 kinace. KontponbHbie paOoThl. ba3oBslii U yriyOieHHbIH YPOBHH.
®I'OC. - M.: Muemosuna, 2019

B.U. I'mu36ypr Marematuka. AnreOpa u Hauajga MaTemMaTuieckoro ananu3za. 11 kinacc. KontponbHbie paboTel. ba3oBelil v yriryOiaeHHBINM YPOBHH.
®I'OC. - M.: Muemo3suna, 2019

JILA. AnekcanapoBa MaTtematuka. Anredpa U Hayasia MmareMaTudeckoro ananuza. 10 kiacc. CamocTositennbHble paboThl. ba3oBblil U yriayOsieHHBII
ypoBaH. ®I'OC. - M.: MHemo3uHa, 2019

JLLA. AnexcannpoBa Matematuka. AnreOpa v Hadajia MaTeMatudeckoro ananusa. 11 kimace. CamocTosTesbHble paboThl. ba3oBblil 1 yriyOaeHHbII
ypoBHu. ®I'OC. - M.: Muemo3una, 2019

MeToauueckue nocoous AJISl YYUTEJs

1.

2.

3.

A.I'. MopnkoBuu Marematuka. AnreOpa u Havasa mMaTemaTuueckoro ananusa. 10 xmacc. bazoBelii u yriryOsneHHbI ypoBHH. Metonndeckoe
nocobwue s yaurens. M.: Muemosuna, 2019

A.I'. MopnkoBuu Marematuka. AnreOpa W Hauyana MaTemarndeckoro ananuza. 11 kmacc. ba3oBblif W yriayOneHHbIH ypoBHH. MeToauueckoe
nocobue s yuutenst. M.: Maemosuna, 2019

C.M. Caaksan I'eomerpust. [loypounsie pazpadotku. 10-11 knaccel. - M.: IIpocsemenue, 2017

HNHTepHET-pecypcenl:

1.
2.

https://lecta.rosuchebnik.ru O6pa3soBatenbhas miatpopma LECTA — onnaitH 00pa3oBaTebHBIN MPOCKT.
http://fipi.ru «®enepanbHBIl HHCTUTYT MEIarOrHYSCKUX U3MEPECHHID



https://lecta.rosuchebnik.ru/
http://fipi.ru/

http://school-collection.edu.ru Exunas komnexiwst udpoBeIX 00pa3oBaTEIbHBIX PECYPCOB.
http://www.math.ru Caiit mocBsiieH MaTeMaTuke (1 MaTeMaTHKaM).

https://resh.edu.ru/ Poccuiickas 3JeKTpOHHAS IIIKOJA.

https://ege-study.ru ETD-Cryaus

https://ege.sdamgia.ru Cnam T'MA: Pemry EI'D

https://foxford.ru/ Ounaiin-mkoiaa ®oxchopa

O N Ok w

Texnu4veckue cpecTBa U yueOHO-1a00paTOPHOE 000PYA0BaAHUE:

— aBTOMAaTH3HPOBAHHOE paboyee MECTO YUHTEIS C IIEPCOHATLHBIM KOMITBIOTEPOM;

— MYJIbTUMEIUNHBINA IIPOEKTOP;

— DJKpaH;

— TUTAHIIETHI A7 00YYarOIXCs;

— KOMIUIEKT HHCTPYMEHTOB: JINHEWKa, TPEYTOJIbHUKH, IIUPKYJTh; HA0Op TeoMeTpruecKux huryp;
— JIOKyMEHTKamepa.


http://school-collection.edu.ru/
http://www.math.ru/
https://resh.edu.ru/
https://ege-study.ru/
https://ege.sdamgia.ru/
https://foxford.ru/
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